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right solutions.

sensiesesiiefldlunmsinset / nagau right partner.
Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Stack Total Suspended Particulate Console Control Unit BKK_FS0556 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Console Control Unit RYG_FS0315 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0527 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0561 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube RYG_FS0321 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0532 10-Jul-25 10-Jan-26 6
Stack Total Suspended Particulate Fuel Gas Analyzer RYG_FS0565 7-Nov-24 7-Nov-25 12
Stack Total Suspended Particulate Fuel Gas Analyzer RYG_FS0464 24-Mar-25 23-Mar-26 12
Stack Total Suspended Particulate Fuel Gas Analyzer RYG_FS0563 22-Jan-25 22-Jan-26 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 20-Feb-25 20-Feb-26 12

Ambient Total Suspended Particulate High Volume RYG_FS0182 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0662 - - On site Calibration

Ambient Total Suspended Particulate High Volume RYG_FS0395 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 20-Feb-25 20-Feb-26 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0087 7-Oct-24 T-Apr-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0381 9-Oct-24 9-Oct-25 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0386 9-Oct-24 9-Oct-25 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0384 9-Oct-24 9-Oct-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0388 19-Mar-25 19-Mar-26 12
Noise Leg 8 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0017 27-Jan-25 27-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0627 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0018 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0622 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0027 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0026 27-Jan-25 27-Jan-26 12
Noise Leg 8 hrs Sound Calibrator RYG_FS0213 16-Jan-25 16-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0629 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0619 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0620 27-Jan-25 26-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0019 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0628 21-Jan-25 21-Jan-26 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0018 21-Jan-25 21-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0220 20-Dec-24 20-Dec-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0221 20-Dec-24 20-Dec-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0223 7-Jan-25 7-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0224 27-Jan-25 26-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0218 27-Jan-25 26-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0219 9-Apr-25 8-Apr-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0224 27-Jan-25 26-Jan-26 12
Heat Heat Stress Heat Stress Monitor RYG_FS0360 8-Jan-25 8-Jan-26 12
Rayong Lab pH at 25 °c pH meter RYG_EN0183 18-Jul-25 18-Jan-27 18
Rayong Lab  [Color (at Original pH) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  [Color (at pH 7.0) Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 20-Jan-25 20-Jul-26 18
Rayong Lab  |BOD Incubator RYG_ENO154 1-Nov-24 1-May-26 18
Rayong Lab BOD Burette RYG_EN0216 18-Sep-25 18-Sep-26 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Mar-25 18-Sep-26 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0163 20-Feb-25 20-Feb-26 12
Rayong Lab  |Total Suspended Solids Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0163 20-Feb-25 20-Feb-26 12
Rayong Lab  |Total Dissolved Solids 180°C Chamber (Oven) RYG_EN0012 10-Sep-25 10-Mar-27 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0003 20-Feb-25 20-Feb-26 12
Rayong Lab  |Oil & Grease Liquid Bath (Water) RYG_EN0220 19-Dec-24 19-Dec-25 12
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CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 10-Jul-25 Barometric Pressure (mmHg) : 750
Next Cal. Date : 10-Jan-26 Relative Humidity (%) : 40.0
Temperature  (C°) : 265
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-100725-BKK_FS0556 Reference Dry Gas Meter ID BKK_FS1122
Dry Gas Meter ID : BKK_FS0556 Serial No. : A2003240
Serial No. : 1606041 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 25-Feb-26
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 11.88 150.10 0.00 150.10 25.0 589562.0 | 589417.0 145.00 29.0 29.0 29.0 1.0475 42.4036
25 9.08 150.10 0.00 150.10 25.0 589717.0 | 589573.0 144.00 29.0 29.0 29.0 1.0538 41.2848
50 6.48 150.20 0.00 150.20 25.0 589999.0 | 589854.0 145.00 29.0 29.0 29.0 1.0446 41.9971
80 5.10 150.20 0.00 150.20 25.0 590155.0 | 590009.0 146.00 29.0 29.0 29.0 1.0345 41.6227
120 4.18 150.20 0.00 150.20 25.0 590411.0 | 590265.0 146.00 29.0 29.0 29.0 1.0305 41.9405
Avg. 1.0422 41.8497
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP AMETH ,S=C 5.3 &7

Calibrated by: 7 Approved by: j !";t E ; alh w

( Mr. Sutdamrong Chokpitinan ) ( Mr.Natthapol Jiengwareewong)

RYG Field Service Scientist(2) RYG Field Service Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 26.5
Calibration sheet No. : C-100725-BKK_FS0557 Relative Humidity (%) : 40
Digital Temperature 1D BKK_FS0557 Reference Temperature ID BKK_FS1144
Serial No. : Serial No. : 201090006013
Model : 765 Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperaturel Digital Temperature Error MPE pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 100 0 +3 Pass
150 150 0 +3 Pass
200 200 0 +3 Pass
250 249 -1 +3 Pass
300 299 -1 +3 Pass
500 501 1 +3 Pass
Probe 100 100 0 +3 Pass
120 120 0 +3 Pass
140 141 1 +3 Pass
Oven 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Filter 100 100 0 +3 Pass
120 120 0 +3 Pass
140 140 0 +3 Pass
Exit 0 0 0 +3 Pass
10 9 -1 +3 Pass
20 19 -1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
AUX 0 0 0 +3 Pass
25 25 0 +3 Pass
50 49 -1 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIngaauadIn1siaiaanls

Calibrated by :

Mr. Sutdamrong Chokpitinan

RYG Field Service Scientist (2)

Approved by :

FORM NO.: F 06-027

Netlopon Jingrapmscomns,

Mr.Natthapol Jiengwareewong

RYG Field Service Specialist (1)

REVISION NO.: 2 ISSUE DATE: 9 Feb 23




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

must be < 0.100 mm.

=(D,+D,+D,)/3

avg

L

Calibration Date 10 Jul 25 Nozzle Set ID. : BKK_FS0562
Calibration Sheet No. : C-100725-BKK_FS0562 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.300 0.300 0.302 0.002 0.301
2 0.475 0.475 0.469 0.006 0.473
3 0.530 0.525 0.530 0.005 0.528
4 0.625 0.628 0.630 0.005 0.628
5 0.759 0.760 0.765 0.006 0.761
6 0.975 0.977 0.980 0.005 0.977
7 1.082 1.085 1.081 0.004 1.083
8 1.272 1.270 1.275 0.005 1.272
9 1.605 1.601 1.609 0.008 1.605
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm
AD = Maximum distance between any two diameters,

pad

MEASUREMENT PLANE

Calibrated by : < — Approved by :

( Mr. Warawut Pubpa )

RYG Field Service Scientist (3)

( Mr.Natthapol Jiengwareewong )

RYG Field Service Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 10-Jul-25 Barometric Pressure (mmHg) : 751.3
Next Cal. Date : 10-Jan-26 Relative Humidity (%) : 43.7
Temperature  ( c’) 270
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-100725-RYG_FS0315 Reference Dry Gas Meter ID BKK_FS0629
Dry Gas Meter ID : RYG_FS0315 Serial No. ;1607009
Serial No. : 1706091 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 10 Jan 26
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 12.07 150.00 0.00 150.00 25.0 127510.0 | 127360.0 150.00 25.0 25.0 25.0 0.9985 44.3406
25 9.37 150.00 0.00 150.00 26.0 127674.0 | 127523.0 151.00 26.0 26.0 26.0 0.9910 44.6858
50 6.34 150.00 0.00 150.00 26.0 127840.0 | 127690.0 150.00 26.0 26.0 26.0 0.9951 40.9166
80 5.11 150.00 0.00 150.00 26.0 128007.0 127855.0 152.00 26.0 26.0 26.0 0.9792 425287
120 412 150.00 0.00 150.00 26.0 128168.0 | 128017.0 151.00 26.0 26.0 26.0 0.9818 41.4693
Avg. 0.9891 42.7882
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP A/METH ,SEC 5.3 & 7

%/( Ak foropren Approved by: J J 1“7‘""‘“""9’

P
( Mr. Jittakorn Sriwasa ) ( Mr.Natthapol Jiengwareewong)

Calibrated by:

RYG Field Service Scientist(2) RYG Field Service Specialist(1)

FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 27
Calibration sheet No. : C-100725-RYG_FS0315 Relative Humidity (%) : 43.7
Digital Temperature 1D RYG_FS0315 Reference Temperature |D BKK_FS1144
Serial No. : 1706091 Serial No. : 201090006013
Model : XC-572-V Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperaturel Digital Temperature Error MPE pass / Fail
°C °C °C
Stack 0 -1 -1 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass
100 100 0 +3 Pass
150 149 -1 +3 Pass
200 198 -2 +3 Pass
250 248 -2 +3 Pass
300 298 -2 +3 Pass
500 498 -2 +3 Pass
Probe 100 99 -1 +3 Pass
120 118 -2 +3 Pass
140 138 -2 +3 Pass
Oven 100 98 -2 +3 Pass
120 118 -2 +3 Pass
140 139 -1 +3 Pass
Filter 100 99 -1 +3 Pass
120 118 -2 +3 Pass
140 138 -2 +3 Pass
Exit 0 0 0 +3 Pass
10 8 -2 +3 Pass
20 19 -1 +3 Pass
Meter 0 0 0 +3 Pass
25 25 +3 Pass
50 50 +3 Pass
AUX 0 -1 -1 +3 Pass
25 23 -2 +3 Pass
50 48 -2 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaliagoaauadn1siniaanle

Calibrated by :

%( Hlrfropan

( Mr. Jittakorn Sriwasa )

RYG Field Service Scientist (3)

Approved by :

FORM NO.: F 06-027 REVISION NO.: 2

R

( Mr.Natthapol Jiengwareewong)

RYG Field Service Specialist (1)

ISSUE DATE: 16/2/23




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 10 Jul 25 Nozzle Set ID. : RYG_FS0319
Calibration Sheet No. : C-060225-RYG_FS0319 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.301 0.300 0.300 0.001 0.300
2 0.465 0.468 0.465 0.003 0.466
3 0.540 0.539 0.540 0.001 0.540
4 0.602 0.605 0.605 0.003 0.604
5 0.765 0.760 0.765 0.005 0.763
6 0.929 0.928 0.930 0.002 0.929
7 1.082 1.080 1.080 0.002 1.081
8 1.235 1.230 1.235 0.005 1.233
9 1.594 1.588 1.599 0.011 1.594
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to

must be < 0.100 mm.

avg

=(D,+D,+D,)/3

Sa HSI'?' F}mim v phiset

Calibrated by :

( Mr. Saksit Phaisanphisut )

RYG Field Service Scientist (4)

each other, each measured the nearest 0.025 mm. ]
AD = Maximum distance between any two diameters,
D

Approved by

pad

MEASUREMENT PLANE

( Mr.Natthapol Jiengwareewong )

RYG Field Service Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 10-Jul-25 Barometric Pressure (mmHg) : 750
Next Cal. Date : 10-Jan-26 Relative Humidity (%) : 40.0
Temperature  ( c’) 265
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-100125-BKK_FS0527 Reference Dry Gas Meter ID BKK_FS1122
Dry Gas Meter ID : BKK_FS0527 Serial No. : A2003240
Serial No. : 1508053 Correction Factor (Y) : 1.0000
Model No. : XC-572-V Next Calibration Date : 25-Feb-26
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Pry Gas Meter Orfice
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHe
15 12.22 150.10 0.00 150.10 29.0 967170.0 | 967023.0 147.00 28.0 28.0 28.0 1.0162 46.2310
25 9.25 150.10 0.00 150.10 29.0 967331.0 | 967184.0 147.00 28.0 28.0 28.0 1.0152 44.1493
50 6.55 150.10 0.00 150.10 28.0 967487.0 | 967340.0 147.00 27.0 27.0 27.0 1.0127 44.1283
80 5.11 150.10 0.00 150.10 28.0 967644.0 | 967498.0 146.00 28.0 28.0 28.0 1.0201 42.8303
120 4.16 149.80 0.00 149.80 28.0 967802.0 | 967656.0 146.00 28.0 28.0 28.0 1.0141 42.7489
Avg. 1.0157 44.0176
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP A,METH ,SEC-5.3 & 7
Calibrated by: X 7 L Approved by: 1 ; W

( Mr. Sutdamrong Chokpitinan) ( Mr.Natthapol Jiengwareewong)

RYG Field Services Scientist(2) RYG Field Services Specialist(1)
FORM NO.: F 06-024 REVISION NO.: 2 ISSUE DATE: 30 Jun 22



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 10 Jul 25 Ambient Temperature (°C) 26.5
Calibration sheet No. : C-100125-BKK_FS0527 Relative Humidity (%) : 40
Digital Temperature 1D BKK_FS0527 Reference Temperature ID BKK_FS1144
Serial No. : Serial No. : 201090006013
Model : C410FKO07 Model : Digicon-CC-VT-MS
Next Calibrate : 5 Jan 26
Location Reference Temperaturel Digital Temperature Error MPE pass / Fail
°C °C °C
Stack 0 0 0 +3 Pass
25 25 0 +3 Pass
50 51 1 +3 Pass
100 102 2 +3 Pass
150 151 1 +3 Pass
200 200 0 +3 Pass
250 250 0 +3 Pass
300 300 0 +3 Pass
500 501 1 +3 Pass
Probe 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Oven 100 101 - +3 -
120 121 - +3 -
140 141 - +3 -
Filter 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Exit 0 -1 -1 +3 Pass
10 8 -2 +3 Pass
20 19 -1 +3 Pass
Meter 0 -1 -1 +3 Pass
25 24 -1 +3 Pass
50 48 -2 +3 Pass
AUX 0 0 +3 Pass
25 25 0 +3 Pass
50 50 0 +3 Pass

MPE : (Maximum permissible error of measurement) AanuAawaIngaauadIn1siaiaanls

Calibrated by :

Mr. Sutdamrong Chokpitinan

RYG Field Services Scientist (2)

Approved by :

FORM NO.: F 06-027 REVISION NO.: 2

Neloo Jeosgmmoscaos,

( Mr.Natthapol Jiengwareewong)

RYG Field Services Specialist (1

ISSUE DATE: 16/2/23




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

must be < 0.100 mm.

=(D,+D,+D,)/3

avg

L

Calibration Date 10 Jul 25 Nozzle Set ID. : BKK_FS0533
Calibration Sheet No. : C-100725-BKK_FS0533 Vernier Caliper ID.: RYG_FS0539
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,) /3
Nozzle ID #
D, D, D, AD Davg
1 0.316 0.312 0.310 0.006 0.313
2 0.480 0.475 0.474 0.006 0.476
3 0.536 0.535 0.540 0.005 0.537
4 0.631 0.622 0.635 0.013 0.629
5 0.787 0.792 0.789 0.005 0.789
6 0.948 0.949 0.951 0.003 0.949
7 1.084 1.080 1.089 0.009 1.084
8 1.268 1.266 1.264 0.004 1.266
9 1.600 1.592 1.598 0.008 1.597
Where : D2 D3
D,, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm
AD = Maximum distance between any two diameters,

pad

MEASUREMENT PLANE

Calibrated by : <“Q‘%—/;h_/;/—f Approved by . ‘ M

( Mr. Warawut Pubpa )

RYG Field Services Scientist (3)

( Mr.Natthapol Jiengwareewong )

RYG Field Services Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03




Calibrated by :

Date Calibration
Pitot ID
Pitot SN

Type S Pitot Tube Calibration

10-Jul-25 Due Date 10-Jan-26
BKK_FS0561 Inclinometer ID BKK_FS1131
_ Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al -3.2 -10°< al <+10° OK
a2 2.4 -10°< a2 < +10° OK
Bl -2.1 -5°< B1<+5° OK
B2 2.4 -5°< B2<+5° OK
Y 1.1 - -
0 0.2 - -
Z=Atany 0.018 Z £0.125" OK
W=Atan9 0.003 W <0.031" OK
Dt 0.310 0.188" to 0.375" OK
A/2Dt 1.484 1.05< PA/Dt< 1.5 OK
A 0.92 2.1Dt< A<3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

C;Z;QL{)“L__/::; -

( Mr. Warawut Pubpa)
RYG Field Services Scientist (3)

Approved By : J J w

( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

FORM NO.: F 06-124 REVISION NO.: 0 ISSUE DATE: 25/12/23




Type S Pitot Tube Calibration

Date Calibration  10-Jul-25 Due Date 10-Jan-26

Pitot ID RYG_FS0321 Inclinometer ID BKK_FS1131

Pitot SN - Vernier ID RYG_FS0539

[?\,f)'\\ ol Parameter Value Allowable Range Check
(e al 1.4 10° < al < +10° oK
a2 -0.2 -10°< a2 < +10° OK
O B1 0.8 -5°< Bl1<+5° OK
_-\/_\wﬂ_\j: = B2 -0.4 -5°< B2 < +5° OK
i Y 0.8 - -
Ll 0 0.5 - -

O Z=Atany | 0.013 Z <0.125" OK
- W =Atan 0 0.008 W <0.031" OK
——<{ t A Dt 0.310 0.188" to 0.375" OK
_ﬂ'q L A/2Dt 1.484 | 1.05< PA/Dt< 1.5 OK

I A 0.92 2.1Dt< A<3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Salsit Thaisan phiceit Approved By : ] J M

( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong )
RYG Field Services Scientist (4) RYG Field Services Specialist (1)

Calibrated by :

FORM NO.: F 06-124 REVISION NO.: 0 ISSUE DATE: 25/12/23



Date Calibration
Pitot ID
Pitot SN

Type S Pitot Tube Calibration

10-Jul-25 Due Date 10-Jan-26
BKK_FS0532 Inclinometer ID BKK_FS1131
_ Vernier ID RYG_FS0539
Parameter Value Allowable Range Check
al -3.2 -10°< al <+10° OK
a2 1.2 -10°< a2 < +10° OK
Bl 0.2 -5°< B1<+5° OK
B2 0.3 -5°< B2<+5° OK
Y 0.6 - -
0 -1.3 - -
Z=Atany 0.010 Z £0.125" OK
W=Atan0 | -0.021 W <0.031" OK
Dt 0.310 0.188" to 0.375" OK
A/2Dt 1.484 1.05< PA/Dt< 1.5 OK
A 0.92 2.1Dt< A<3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

C;Qf"ﬁ:ﬁ:ﬁ -

Calibrated by :

( Mr. Warawut Pubpa)
RYG Field Services Scientist (3)

Approved By : J ‘ w

( Mr.Natthapol Jiengwareewong )
RYG Field Services Specialist (1)

FORM NO.: F 06-124 REVISION NO.: 0 ISSUE DATE: 25/12/23




ENTECIH

Instrument description
Instrument model
Instrument serial no.
Control unit serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial no.
Customer name
Customer address

Total pages of certificate :

Receiving no.
Receiving date.

Parameter of calibration :

Condition of UUC.

Ambient condition

Calibration place

Calibration procedure no. :

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No: G 670781
07-Nov-24

Date of issue :

Flue Gas Analyzer

Testo 340 REVIEW BY
63119028
RYG_FS0565 APPROVED BY

Testo SE & Co. KGaA

= NEXT CAL DATE...... 7'NOV'25 .........

ALS LABORATORY GROUP (THAILAND) CO.,LTD.

104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok, 10250 Thailand

3 Pages

L-244321

05-Nov-24

Gas Calibration(Oxygen 2.50,9.984,21.02 %vol, Carbon Monoxide 80.18,302,1007 ppm,
Nitric Oxide 30.0, 151.5, 322.5 ppm, Sulphur Dioxide 50.36, 100.8, 600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary
123 +5°C
155 + 15 %RH

Temperature
Humidity

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND

This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of. approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calipration certificates without signature and seal not valid and The results relate only to the items tested/calibrated,

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

07-Nov-24

. S

Mrs. Nongluck Wongsettee

Sfrermreho g

Mr. Kwanchai Khamdoung

Calibration Technician Technical Manager

Page 1 0of 3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.,LTD.
17/121 SoiNgamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899
Tax ID : 0105536035591 www.entech.co.th

info@entech.co.th


supot.salamteh
New Stamp


(_ N T L cCil+ Calibration Certificate &

& e ,.\ i NSC-TISI-TIS 17025
TOE PO raater Yalue CALIBRATION 0157

Certificate No.: G 670781

Standard References (Table 1)

Standard Certificate No. Vendor Due date
mOxYé;eh'( 02.). e AT i 1 27Aug—27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 21.8 °C  Humidity :59.7 ©9%RH Pressure : 1010.1 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 600 ml/min Gas pressure  :  1012.4 mbar
Calibration Results (Befor adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.50 247 -0.03 0.15
02 (%Vol) 9.984 9.92 -0.064 0.20
02 (%Vol) 21.02 21.11 0.09 0.30
CO (ppm) 80.18 77 -3.18 3.0
CO (ppm) 302 295 -7 6.0
CO (ppm) 1007 986 -21 12
NO (ppm) 30.0 27 -3.0 8.0
NO (ppm) 151.5 147 -4.5 8.0
NO (ppm) 322.5 311 -11.5 12
S0O2 (ppm) 50.36 51 0.64 6.0
S02 (ppm) 100.8 102 1.2 6.0
S0O2 (ppm) 600.8 603 2.2 13
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ENTECIH Calibration Certificate DS
Difference For Grealer Yalue CAUBRATION 5025

Certificate No.: G 670781

Calibration Results (After adjustment) (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (%)
02 (%Vol) 2.50 2.47 -0.03 0.15
02 (%Vol) 9.984 9.92 -0.064 0.20
02 (%Vol) 21.02 21.11 0.09 0.30
CO (ppm) 80.18 80 -0.18 3.0
CO (ppm) 302 302 0 6.0
CO (ppm) 1007 1004 -3 12
NO (ppm) 30.0 31 1.0 8.0
NO (ppm) 151.5 153 1.5 8.0
NO (ppm) 322.5 321 -1.5 12
S02 (ppm) 50.36 51 0.64 6.0
SO2 (ppm) 100.8 102 1.2 6.0
S0O2 (ppm) 600.8 603 2.2 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.

End of Report
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ENTECIH

Where
Begin

Instrument description
Instrument model
Instrument serial no.
Control unit serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial no.
Customer name
Customer address

Total pages of certificate :

Receiving no.
Receiving date.

Parameter of calibration :

Condition of UUC.

Ambient condition

Calibration place

Calibration procedure no :

Calibration Certificate

CALIBRATION 0157

Certificate No: G 680210
Date of issue : 25-Mar-25

REVIEW BY ......... \Sffts\ AAAAAAAAA

APPROVED BY

Flue Gas Analyzer
Testo 350 New
62087344/1119
03401649/1119
RYG_FS0464

Testo SE & Co. KGaA

- NEXT CAL DATE....23/03/2026

ALS LABORATORY GROUP (THAILAND) CO.,LTD.

104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang, Bangkok,
10250 Thailand ;

3 Pages

L-250946

18-Mar-25

Gas Calibration(Oxygen 2.50,9.984,21.02 %vol, Carbon Monoxide 80.45,302,1007 ppm,
Nitrogen Dioxide 30.68,81.8,202.6 ppm, Nitric Oxide 30.0,151.8,322.5 ppm,

Sulphur Dioxide 50.36,100.7,600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary

123 £5.°C
: 55+ 15 %RH

Temperature
Humidity

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND

This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items testeq/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

24-Mar-25

. Wtk

Mrs. Nongluck Wongsettee

Mr. Kwanchai Khamdoung

Calibration Technician Technical Manager
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ENTECIH Calibration Certificate D

Where NSC-TISI-TIS 17025
CALIBRATION 0157

Begin

Certificate No.: G 680210

Standard References (Table 1)

Standard Certificate No. Vendor Due date
Oxygen (02 ) 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen (02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-Sep-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide ( NO2 ) 202.6 ppm 3794/24 Linde 23-Dec-26
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.8 ppm 0404/25 Linde 09-Feb-27
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 22.7 °C Humidity :62.6 9%RH Pressure : 1010.5 mbar
Calibration conditions
Gas Temperature : 23 °C FHowrate : 1,300 ml/min Gas pressure  :  1016.2 mbar
Calibration Results (Befor adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (%)
02 (%Vol) 2.50 2.46 -0.04 0.15
02 (%Vol) 9.984 9.95 -0.034 0.20
02 (%Vol) 21.02 21.08 0.06 0.30
CO (ppm) 80.45 81 0.55 3.0
CO (ppm) 302 302 0 6.0
CO (ppm) 1007 1010 3 12
NO2 (ppm) 30.68 26.9 -3.78 8.0
NO2 (ppm) 81.8 67.1 -14.7 8.0
NO2 (ppm) 202.6 181.3 -21.3 12
NO (ppm) 30.0 24 -6.0 8.0
NO (ppm) 151.8 145 -6.8 8.0
NO (ppm) 322.5 302 -20.5 12
S02 (ppm) 50.36 48 -2.36 6.0
S02 (ppm) 100.7 97 -3.7 6.0
S02 (ppm) 600.8 589 -11.8 13
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ENTEECIH Calibration Certificate

Where
gx CALIBRATION 0157

Begin Certificate No.: G 680210

Calibration Results (After adjustment) (Table 3)

Standard Mean of Uncertainty
Parameter of Standard Error

Values uuc (%)
02 (%Vol) 2.50 2.46 -0.04 0.15
02 (%Voal) 9.984 9.95 -0.034 0.20
02 (%Vol) 21.02 21.08 0.06 0.30
CO (ppm) 80.45 81 0.55 3.0
CO (ppm) 302 302 0 6.0
CO (ppm) 1007 1010 3 12
NO2 (ppm) 30.68 29.4 -1.28 8.0
NO2 (ppm) 81.8 79.7 -2.1 8.0
NO2 (ppm) 202.6 199.2 -3.4 12
NO (ppm) 30.0 30 0.0 8.0
NO (ppm) 151.8 153 1.2 8.0
NO (ppm) 322.5 324 1.5 12
S02 (ppm) 50.36 50 -0.36 6.0
S02 (ppm) 100.7 101 0.3 6.0
S02 (ppm) 600.8 599 -1.8 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm., Sensor CO New.

End of Report
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ENTECIH

Where
Begin

Instrument description
Instrument model
Instrument serial no.
Control unit serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial no.
Customer name
Customer address

Total pages of certificate :

Receiving no.
Receiving date.

Parameter of calibration :

Condition of UUC.

Ambient condition

Calibration place

Calibration procedure no :

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No: G 680048
Date of issue : 27-Jan-25

Flue Gas Analyzer REVIEW BY .............57"
Testo 350 New

62985047/1121

03580098/1121 APPROVED BY

RYG_FS0563

Testo SE & Co. KGaA

) NEXT CAL DATE......22/01/2026

ALS LABORATORY GROUP (THAILAND) CO.,LTD.

104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang,
Bangkok, 10250 Thailand

2 Pages

L-250179

22-Jan-25

Gas Calibration(Oxygen 2.50,9.984,21.02 %vol, Carbon Monoxide 80.45,302,1007 ppm)
Nitrogen Dioxide 30.68,81.8,201.9 ppm, Nitric Oxide 30.0,151.5,322.5 ppm,

Sulphur Dioxide 50.36,100.7,600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary

Temperature 123 +5°C
Humidity : 55 + 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the stanaard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to ftem under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid and The results relate only to the items tested/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).

Date of calibration

FM-CL-09-C Rev.8

Entech Industrial Solution Co.Ltd.

22-Jan-25

O w

Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
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ENTECIH

Where
S Begin

Standard References (Table 1)

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.: G 680048

Standard Certificate No. Vendor Due date
" Oxygen (02) 2.50 % Vol 2412/23 Linde 27-Aug-27
Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Oxygen (02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-Sep-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Sulphur Dioxide ( SO2 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature 22.6 °C Humidity :64.8 9%RH Pressure 1012.7 mbar
Calibration conditions
Gas Temperature : 23 °C Flowrate : 1,300 ml/min Gas pressure 1016.3 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (£)
02 (%Vol) 2.50 2.47 -0.03 0.15
02 (%Vol) 9.984 9.92 -0.064 0.20
02 (%Vol) 21.02 21.12 0.10 0.30
CO (ppm) 80.45 82 1.55 3.0
CO (ppm) 302 305 3 6.0
CO (ppm) 1007 1011 4 12
NO2 (ppm) 30.68 28.8 -1.88 8.0
NO2 (ppm) 81.8 79.9 -1.9 8.0
NO2 (ppm) 201.9 199.7 -2.2 12
NO (ppm) 30.0 31 1.0 8.0
NO (ppm) 151.5 153 1.5 8.0
NO (ppm) 322.5 324 1.5 12
S02 (ppm) 50.36 51 0.64 6.0
S02 (ppm) 100.7 102 1.3 6.0
S02 (ppm) 600.8 605 4.2 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.

End of Report
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Accredited by

NSC-TISI-TIS 17025

Calibration 0426

Calibration certificate

Calibration Certificate No.
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NSC-TISI-TIS 17025

CALIBRATION 0426

25BKL0003

Object

Manufacturer Sartoriu

Type

Serial | QM Ident. no.

Electronic non-automatic weighing instrument

S

MSU224S-100-DU

31709552 | RYG_ENO0003

This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

This certificate relate and apply this equipment

only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)
616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,| pgviEw BY 72@/{/3&/&
Rayong 21140, Thailand. | REVIEWBY oo 5 S
Order no. 2230 DA&‘J’
APPROVED BY.....7... e,
Number of pages 4
NEXT CAL DATE...... 2 0/ 02/26 ..........
Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object

recalibrated at appropriate intervals.

Date 06 Mar 2025

Approval of the Calibration Certificate

CNs

—_—

Mr. Chonchai Inthana

Person in charge

hen

Kachen Lalee

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page



Calibration certificate No.: 25BKL0003

Calibration Certificate

Calibration object

Single range instrument

Model MSU224S-100-DU

Serial Number 31709552

QM Ident. no | Inventory no. RYG_ENO0003 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.

Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0003

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.

Tweights - Tplace

20 Feb 2025

24.7°C|0.3K

Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 62.3 %RH.
Measurement results | Measurement uncertainties
Repeatability Eccentricity
Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g9g 200 g Center 100.0000 g
1 10.0000 g 200.0000 g Front left 100.0000 g
2 10.0000 g 200.0001 g Back left 100.0001 g
3 9.9999 g 200.0000 g Back right 99.9999 g
4 10.0000 g 200.0000 g Front right 99.9999 g
5 10.0000 g 200.0001 g Maximum deviation from centric loading indication
6 9.9999 g 200.0000 g |Alecc| max = 0.0001 g
7 10.0000 g 200.0000 g
8 10.0000 g 200.0000 g
9 10.0000 g 200.0000 g
10 10.0000 g 200.0001 g
s =0.00004 g s =0.00005g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2%
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0000 g 0.0000 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0001 g 0.0001g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %
Maximum error of indication |[Elmax = 0.0001 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
Retorence note: The reporied oxpanded uncertainty of measuroment s stated a4 1he Siandard unceriainty of meacurement multilied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°%K

Uncertainty of the weighing result Ug (W) Ugi(W) =0.00013g +3.42-10°- R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(W)rel

1% 2.2000 g 0.00014 g 0.0063 %

25 % 55.0000 g 0.00032 g 0.00058 %

50 % 110.0000 g 0.00051 g 0.00046 %

75 % 165.0000 g 0.00069 g 0.00042 %

100 % 220.0000 g 0.00088 g 0.00040 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

1000

100

[%]
0.1]

0.01]

/

0.001]
0.0001
1E05 0.0001 0.001 0.01 01 1 10 100
]

Displayed example

Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 4|4



High Volume Air Sampler Calibration Worksheet

Project Site : Kiriu (Thatland) Co., Ltd Barometric Pressure (mm Hg) : 754.4
Calibrate Location : Taaauwatdiinseen (A1) Temperature ( °C) : 30.0
Calibrate Date : 30-Aug-25 High Volume ID : RYG_FS0182
CalibrationSheet No.: C-300825-RYG_FS0182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5335
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.7 1.1187 40 | Slope: 38.1940

2 3.3 1.2342 44 Intercept : -2.9705

3 4.2 1.3891 50 Correlation Coefficient : 0.9995

4 49 1.4984 54

5 5.9 1.6417 60

1 (CFM)
65.4
y = 38.194x - 2.9705
0.0 T T T
0.5 1.0 1.5 2.0
Qstd (m3/min)
(el 156/
Calibrated by %61 5‘ éJ Approved by : ‘Sﬁ "Sh‘

( Mr.

RYG Field Services Scientist (1)

Chatchai Sukpia )

FORM NO.: F 06-073

( Mr. Supot Salamteh )
Field Services Section Head

REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Kiriu (Thatland) Co., Ltd Barometric Pressure (mm Hg) : 754.4
Calibrate Location : Jamaavnin (A2) Temperature ( °C) : 30.0
Calibrate Date : 30-Aug-25 High Volume ID : RYG_FS0662
CalibrationSheet No.: C-300825-RYG_FS0662 High Volume Model : TE-5009X
Calibrator ID: RYG_FS0206 High Volume S/N : 6259
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.8 1.1388 40 Slope : 37.8730

2 3.4 1.2523 44 Intercept : -3.2598

3 4.3 1.4052 50 Correlation Coefficient : 0.9999

4 5.0 1.5133 54

5 6.1 1.6689 60

1 (CFM)
65.4
y =37.873x -3.2598
0.0 T T T T T r
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
(el 156/
Calibrated by %61 5‘ éJ Approved by : ‘Sﬁ "Sh‘

( Mr.

RYG Field Services Scientist (1)

Chatchai Sukpia )

( Mr. Supot Salamteh )
Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

Project Site : Kiriu (Thatland) Co., Ltd Barometric Pressure (mm Hg) : 754.4
Calibrate Location : Jasgsdan1su (A3) Temperature ( °C) : 30.0
Calibrate Date : 30-Aug-25 High Volume ID : RYG_FS0395
CalibrationSheet No.: C-300825-RYG_FS0395 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0206 High Volume S/N : 5692
Calibrator Model : TE-5028A Calibrator Slope : 1.48469
Calibrator S/N: 1543 Calibrator Intercept : -0.02523
Test No. Delta H,0 Quta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.6 1.0983 40 Slope : 36.5441

2 3.2 1.2157 44 Intercept : -0.2959

3 41 1.3727 50 Correlation Coefficient : 0.9993

4 49 1.4984 54

5 5.9 1.6417 60

1 (CFM)
65.4
y = 36.544x - 0.2959
0.0 T T T T T T r
0.0 0.5 1.0 1.5 2.0
Qstd (m3/min)
(el 156/
Calibrated by %61 5‘ éJ Approved by : ‘Sﬁ "Sh‘

( Mr. Chatchai Sukpia)

RYG Field Services Scientist (1)

( Mr. Supot Salamteh )
Field Services Section Head

FORM NO.: F 06-073 REVISION NO.:2 ISSUE DATE: 20/11/23
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Accredited by %
N
NSC-TISI-TIS 17025 bt NSC-TISI-TIS 17025

Calibration 0426 CALIBRATION 0426

Calibration certificate Calibration Certificate No.  25BKL0001

Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards.

Uncertainties of measurements are taken into
Manufacturer Sartorius account when only statements of compliance
are made.

This certificate was prepared by Sartorius
Type LA130S-F Corporation in accordance to the current

ISO/IEC 17025:2017 standard and Sartorius

Work Instruction (Method) SOP WI 08.

Serial | QM Ident. no. 25409664 | RYG_ENO0001 This certificate relate and apply this equipment
- only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

7 banitalt,

REVIEWBY ...
616/10 Moo 5 T.Maenam Khu, A.Pluak Dhaeng,

Rayong 21140, Thailand.

Order no. 2230 VM

APPROVED BY ..o,

Number of pages 4

NEXT CAL DATE....... 20/02/26 ..........

Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the
issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate Person in charge
) hen
Mr. Chonchai Inthana Kachen Lalee

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 114



Calibration certificate No.: 25BKL0001

Calibration Certificate

Calibration object

Single range instrument

Model LA130S-F

Serial Number 25409664

QM Ident. no | Inventory no. RYG_ENO0001 | ---

Maximum capacity (Max. load) 150.0000 g

Measured range 150.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.

Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0001

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions

Date of calibration

Temperature at place of calibration | Temp. diff.
Tweights - Tplace
Measuring conditions

Comments

20 Feb 2025

245°C|1.0K

The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.

Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability

Eccentricity

Test load (nominal): 10 g | 100 g Test load (nominal): 509
10g9g 100 g Center 50.0000 g
1 10.0000 g 100.0000 g Front left 50.0001 g
2 9.9999 g 100.0000 g Back left 50.0000 g
3 10.0000 g 99.9999 g Back right 49.9999 g
4 10.0000 g 100.0000 g Front right 50.0001 g
5 10.0000 g 99.9999 g Maximum deviation from centric loading indication
6 9.9999 g 99.9999 g |Alecc| max = 0.0001 g
7 10.0000 g 100.0000 g
8 10.0000 g 100.0000 g
9 10.0000 g 100.0000 g
10 10.0000 g 100.0000 g
s =0.00004 g s =0.00005g
Error of indication
Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L 1 E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00012 g 1.2 %
0.0500 g 0.0500 g 0.0000 g 2.00 0.00013 g 0.25 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
2.0000g 2.0000g 0.0000 g 2.00 0.00013 g 0.0065 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 10.0000 g 0.0000 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00069 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00021 g 0.00021 %
150.0000 g 149.9999 g -0.0001 g 2.00 0.00028 g 0.00019 %
Maximum error of indication |[Elmax = 0.0001 g
Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
Retorence note: The reporied oxpanded uncertainty of measuroment s stated a4 1he Siandard unceriainty of meacurement multilied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.
End of calibration certificate
Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement Yes

Temperature deviation considered 1.5 K (isoCAL active)

Temperature coefficient considered 1-10°%K

Uncertainty of the weighing result Ug (W) UqgI(W) =0.00013g +3.96-10°°- R

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an
Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(W)rel

1% 1.5000 g 0.00014 g 0.0091 %

25 % 37.5000 g 0.00028 g 0.00074 %

50 % 75.0000 g 0.00043 g 0.00057 %

75 % 112.5000 g 0.00058 g 0.00051 %

100 % 150.0000 g 0.00072 g 0.00048 %

Graphic realization of the relative uncertainty of measurement | process accuracy

Safety factor
10

1000

100,

[%]
0.1]

0.01]

/

0.001]
0.0001
1E05 0.0001 0.001 0.01 01 1 10 100
]

Displayed example
Process accuracy 1.00 %
Safety factor 3
Minimum sample weight 0.0380 g

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 4|4



NAC

JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkek 10600(Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Air speed measurement laboratory
Calibration services department.

\\\lli “I“
¢\\‘\\\_-///l-"',
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NSC - TISI - TIS 17025
CALIBRATION 0367

Certificate Number

CWS-052-67

CERTIFICATE OF CALIBRATION

: Cup anemometer

: Novalynx

: Sensor: WS-02F
Data logger: 200-WS-25DL

: Sensor: WSD-A4986
Data logger: A4986

: RYG_FS0087

: Used item

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

130 Sep 2024
: 07 Oct 2024
: 07 Oct 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITIONS

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
[ Mr. Sorawit Thachalad

[J Miss Jittraporn Lertsomphol

Remark:

* Nozzle eross-section area of the wind tunnel

:23.0+3.0 °C
+55.0+£15.0 %RH
11010+ 10 hPa

: Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900 cm’
Wind direction frontal area® 100 cm?
Diameter of mounting pipe3 - mm
Blockage ratio of test object’ 0.111 [-]

: 24 hours at ambient conditions.

: The average values during measurement are (23.3) °C, (40.9) %RH and (1011

|

IIRANATYE, ASSOCIATES CO., 1T

E Projectéd cross-section area of the tested object include mounting pipe

? Diameter of mounting pipe
4 2,
Ratio “to

Approved signatory: ...

Calibration procedure:

The Cup anemometer was calibrated against
Standard air velocity transducer model: 8455-12
and pitot tube with precision differential pressure
meter model: DPM2500 in an close test-section of
Eiffel-type wind tunnel with 900 cm’. cross test
section area. The WI-CL-007 based on IEC 61400-
12-1, Wind energy generation systems — Part 12-
1: Power performance measurements of
electricity producing wind turbines, March 2017
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (Sl) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0007-24 and MW-0055-23

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



Certificate Number

CWs-052-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The Cup anemometer, Unit Under Calibration (UUC) was exercise at 10 m/s for 5 minutes prior to calibration being performed. The standard air velocity 0.5 m/s
to 5 m/s was calculated by a standard air velocity transducer which was installed 50 mm away from wind tunnel nozzle and installed 40 mm away from top of
the test section and the standard air velocity 5 m/s to 30 m/s was calculated by a pitot tube with precision differential pressure meter which was installed 50
mm away from wind tunnel nozzle and installed 40 mm away from top of the test section, UUC was mounted on a round vertical tube of the lower plate at
center of test section. The calibration was carried out under bath rising and falling air velocity in the range of 1 m/s to 16 m/s at calibration interval of 1 m/s.
The results of calibration and associated measurement uncertainties are reported in the table below.

Vad Temp. wind tunnel Temp. room T Error U (k=2)
(m/s) (°c) {°c) (m/s) (m/s) (m/s)
1.013 23.26 23.30 0.8 -0.2 0.31
2.237 23.24 23.30 2.0 -0.2 0.31
3.051 23.28 23.30 3.0 -0.1 0.31
4.204 23.26 23.30 4.0 -0.2 0.31
4.96 22.92 23.30 5.0 0.0 0.31
5.98 22.70 23.30 6.0 0.0 0.31
7.05 22.84 23.30 7.0 0.0 0.31
7.98 22.58 23.30 8.0 0.0 0.31
8.97 23.00 23.30 9.0 0.0 0.31
9.97 22.96 23.30 10.1 0.1 0.31
11.03 23.10 23.30 11.2 0.2 0.31
12.02 22.94 23.30 121 01 0.33
12.95 23.20 23.30 132 0.2 0.32
13.93 23.04 23.30 14.2 0.3 0.34
14.98 23.20 23.30 15.2 0.2 0.37
1591 23.14 23.30 16.2 0.3 031

Remark:
* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place

*Velocity of standard

" Velacity of Unit Under Calibration

PHOTO OF CALIBRATION SET-UP

Calibration set-up of the Cup anemometer calibration in the wind tunnel of Jiranatee Associates Co., Ltd. The Cup anemometer shown may differ from the
calibrated one. Remark: The proportion of the set- up is not true to scale due to imaging geometry.

w i
' I

|
| |
***End of Certificate of Calibration""]"‘
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600(Thailand)
Tel: +6608680812
Mobile: +66863999453

E-mall: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Page 1 of 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Wind direction measurement laboratory
Calibration services department.

amma
NSC - TISI - TIS 17025

CALIBRATION 0367

Certificate Number

CWD-052-67

CERTIFICATE OF CALIBRATION

: Wind Direction Sensor

: Novalynx

: Sensor: WS-02F
Data logger: 200-W5S-25DL

: Sensor: WSD-A4986
Data logger: A4986

: RYG_FS0087

: Used item

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

:30 Sep 2024
: 07 Oct 2024
: 07 Oct 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

PLACE OF CALIBRATION

CALIBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:
Mr. Sorawit Thachalad

[ Miss littraporn Lertsomphol

Remark:

3 Nozzle cross-section area of the wind tunnel

:23.0£3.0 C
:55.0+15.0 %RH
11010+ 10 hPa

: Eiffel-type wind tunnel of liranatee Associates Co., Ltd.

: Wind tunnel cross-section area’ 900 em’
Wind direction frontal area® 129 cm’
Diameter of mounting 1:|ipe3 - mm
Blockage ratio of test object‘ 0.143 [-]

: 24 hours at ambient conditions.

Calibration procedure:

The wind direction sensor was calibrated against
Standard Rotary Encoder . model: AX4009TS-
DMO04-P3-5-U0 in an close test-section of Eiffel-
type wind tunnel with 800 em’ ¢ross test section
area. The WI-CL-008 based on IEC 61400-12-1,
Wind energy generation systems. — Part 12-1:
Power performance measurements of electricity
producing wind turbines, March 2017 was used as
a calibration guideline,

Traceability:

This certificate provides a traceability of The
measurement  to recognized the national
standards, and to realization of the international
system of units (SI) through the NIMT (National
Metrology Institute of Thailond) via Certificate
number: DA-0036-23.

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are (23.3)°C, (47.2) %RH and (1007.3) hPa.

|
i

IIRANATEE ASSOCIATE

3 Projected cross-section area of the tested object include mounting pipe

® Diameter of mounting pipe
4 A
Ratio " to

Approved signatory: ............
|

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



Certificate Number

CWD-052-67

Page 2 of 2 Pages

MEASUREMENT RESULTS °

The wind direction sensor was calibrated against standard rotary encoder by comparison method. During calibration, the measurement was carried out at 45°
intervals in clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
while the sensor is rotated around its vertical axis. The results of calibration and associated measurement uncertainties are reported in the table below.

Air speed D5 Do Error 7] {lr=2,l
m/s Degree (°) Degree (°) Degree (°) ) Deg@g ‘“)‘ b
0.000 0 0 L 9080
45.000 a2 3 W, omoy
90.000 87 -3 W 080
i 135.000 133 -2 “0.80
180.000 178 @ 0.80
225.000 224 -l U 080
270.000 273 §: & B 0.80
315.000 318 W3 0.80
Remark:

* Calibration results only count for the tested circumstances and environmental conditions during which calibration took place’
* Direction of standard

" Direction of Unit Under Calibration

***End uf,{.‘ﬁﬁiﬁc&fé af Calibration***

ez
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IIRANATEER ASSOCIATES CO., LTI



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Certificate of Calibration

Customer

Name : ALS Laboratory Group Thailand Co., Ltd. Certificate No : 25-ACT-010

Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Request No : Req-2025-0091
Bangkok 10250

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 1

Manufacturer : RION Range : 94 dB /1000 Hz
Model : NC-74 Instrument Status : Used
Serial Number : 34178121

1D : RYG_FS0213

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date

Calibration Date

L .
REVIEW BY ....... <”f/7.?7%‘,’.’7/“., / ....

:(234£2°C)
APPROVED BY

: (50 £20 %RH)

NEXT CAL DATE...... 16/0 1 /26 .........

: (1013 +£10.0 hPa)

: 15 January 2025
: 16 January 2025

Location of Calibration

Calibration Procedure

: LAB 1 Acoustic

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 12 June 2025
THD Multimeter 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the international System of Units (SI).
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of

confidence approximately 95 %.

Calibrated By : F)?‘@/ Approved By : A] ‘E‘C\?
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 16 January 2025

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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AC-2961
Page2of 3.
Certificate No : 25-ACT-010
Request No : Req-2025-0091
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
Result
(dB) Measured Deviated value Measured Deviated value (£ dB) Class 1 (£ dB)
94 dB / 1000 Hz 94.11 0.11 - - 0.13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Result
(Hz) Measured (Hz) | Deviated |Measured (Hz)| Deviated (£ %) Class 1 (= %)
94 dB / 1000 Hz 1000.00 0.00 - - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
Result
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz 1.21 - 0.40 2.5 Pass

Note :

Function

Maximum-permitted

Uncertainty of measurement

Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was IEC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Certificate No : 25-ACT-010
Request No : Req-2025-0091

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.
1
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

1
Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

I J_ P Upper limit
Measured value

95% expanded uncertainty {

"""""""""""""""""""""""""""""""""""" Nominal

Lower limit

End of Calibration

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00873057 /171591 /73333

RYG FS0381

GOOD

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

Location : =
Ambient Temperature : { 230 £3 ) °C
Pressure : (101.3 £3) kPa BEVIEW BY it iccrarmaron
Relative Humidity : ( 50.0 £20 ) %
APPROVED BY

Received Date : 23 SEPTEMBER 2024 VTR T 9 / al 9
Calibration Date : 09 OCTOBER 2024 - - .
Date of Issue : 09 OCTOBER 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :

JC et

( 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.
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Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow 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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25

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).

o LS s
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 9319 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.7

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

Frequency Weighting

Weighting (dB)

A - weight 13.4

C - weight 19.3
Flat 25.0

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)
(Hz) . . Acceptance
Flat C-weight A-weight .
Limits
125 0.3 0.4 0.4 +:1:5
1000 0.1 0.1 0.1 =10
8000 1.1 12 1.2 +5.0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

CALIBRATION 0394
Cert. No. : ACL24304
Job No. : VC67ACO0164
Pages : S5of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +2.0
125 0.1 0.1 0.1 +1.5
250 0.1 0.0 0.0 £1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 + 0.1
Leq 94.0 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 94.1 0.1 +0.3
sees ey
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7. Level linearity on the reference level range

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 %11
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +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 +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 +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
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 30.1 0.1 +1.1
29.0 29.0 0.0 il
28.0 28.1 0.1 £ 1.1
27.0 271 0.1 £ 1.1
26.0 26.2 0.2 £ 1,1
25.0 25,2 0.2 + 1,1
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 30.0 30.1 0.1 +1.1
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 1.5325.0
Fast 2 8 117.0 L1720 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
i 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 =1 1.5:5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.1 0.1 +1.0
T T T T P 7(' .
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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 +3.0
One 136.4 135.9 -0.5 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 +2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
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 %

End of Calibration Certificate

LS
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01073423 /169513 /73684

RYG_FS0386

GOOD

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

Ambient Temperature : (2303 ) . @ Winate ? ;
Pressure : (1013 £3) kPa
Relative Humidity : { 500 £20 ) %
Received Date : 23 SEPTEMBER 2024 n
Calibration Date : 09 OCTOBER 2024 =
Date of Issue : 09 OCTOBER 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7_ M
( -

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25

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).
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Summary ot Measurement Result :

Cert. No. : ACL24307
Job No. : VC67AC0164
Pages : 3of8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 H= 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For>4kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0:25
12. High level stability 0.1 0.1

= Lo fh.
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15:7

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

Frequency Weighting

Weighting (dB)

A - weight 14.8

C - weight 21.2
Flat 26.6

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)
Rk Flat C-weight | A-weight Acceptance
Limits
125 0.1 0.1 0.1 £15
1000 0.0 0.0 0.0 +1.0
8000 0.3 0.4 0.4 +5.0

5= fofihe.
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

CALIBRATION 0394
Cert. No. : ACL24307
Job No. : VC67AC0164
Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ) Acceptance
Flat C-weight A-weight ¥
Limits
63 0.0 0.0 -0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *£1.5
500 0.0 0.0 -0.1 i
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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +:1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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

T T e e e P
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7. Level linearity on the reference level range

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 2 [.]
134.0 134.0 0.0 & 1.1
133.0 133.0 0.0 £ 1.1
132.0 132.0 0.0 4= 1.1
131.0 131.0 0.0 1]
129.0 129.0 0.0 =Y Pui
124.0 124.0 0.0 1
119.0 119.0 0.0 4+ 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 4 1.1
94.0 94.0 0.0 =14
89.0 89.0 0.0 Er]lL]
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 £ 151
59.0 59.0 0.0 o [l
54.0 54.0 0.0 =R |
49.0 49.0 0.0 &£ 1.1
44.0 44.0 0.0 E 1.1
39.0 39.0 0.0 +1.1
34.0 34.1 0.1 sl
30.0 30.0 0.0 o
29.0 29.1 0.1 el 5]
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 25.3 0.3 4]

O T e e S S O T N v SR T SR e

Cert. No. : ACL24307
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Pages
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 #1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 30.0 29.9 -0.1 1,1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weishung: | ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5 ;-5
Fast 2 8 117.0 117.0 0.0 1.0 3-2.5
200 800 134.0 134.0 0.0 +1.0
e 2 8 108.0 108.0 0.0 1.5:5+5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 g0 152550
SEL 2 8 108.0 108.0 0.0 1.0:;:2.5
200 800 128.0 128.0 0.0 +1.0
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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 +3.0
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 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
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 +1.5
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 %

End of Calibration Certificate

7 Beffe
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00873109 /171842 /73485

RYG_FS0384

GOOD

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

( 23.0 3 ) °C .

T -y REVIEW BY ... A [1d%&#aw T
50.0 +20 o

( ) ’ APPROVED BY

SCSERREERIBE Ao next caL ate ... Allo /41

Calibration Date : 09 OCTOBER 2024

Date of Issue : 09 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :

7 Bl

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42K Al

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25

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).
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.1

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

Frequency Weighting

Weighting (dB)

A - weight 13:1

C - weight 19.8
Flat 25.1

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)
i Flat C-weight A-weight Acceptance
Limits
125 0.4 0.5 0.5 +1.5
1000 0.0 0.0 0.0 +1.0
8000 -1.4 -1.3 -1.3 +5.0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ] y Acceptance
Flat C-weight A-weight il
Limits
63 0.0 0.0 0.0 +2.0
125 0.1 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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
sem— S
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7. Level linearity on the reference level range

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 41.1
129.0 129.0 0.0 4.1
124.0 124.0 0.0 = |
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 4.1
99.0 99.0 0.0 il
94.0 94.0 0.0 ] .1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =1 |
79.0 79.0 0.0 ]
74.0 74.0 0.0 1.1
69.0 69.0 0.0 47,1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 440 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 28.1 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 +£1.1
7 L.
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 30.0 30.1 0.1 1.1
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 1.0;-2.5
200 800 134.0 134.1 0.1 1.0
. 2 8 108.0 108.0 0.0 1.5 =50
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0 ;2.3
200 800 128.0 128.1 0.1 +1.0
=" . g 7 LSl
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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 +3.0
One 136.4 136.2 -0.2 +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 +2.0
Positive half cycle 135.4 135.1 =0:3 +2.0
Negative half cycle 135.4 155:1 -0.3 2.0
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.:5
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 +).3

: ACL24305
: VC67AC0164
: 8of8

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 %

End of Calibration Certificate
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Customer
Name

Address

Certificate of Calibration

1 ALS Laboratory Group Thailand Co., Ltd.

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

D

Resolution

: Sound Level Meter
: RION

: NL-42

: 01173609

. RYG FS0388

0.1 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

$23'0+a°C

: 50 %RH £ 20 %RH
: 1013 hPa = 10 hPa
: 6 March 2025

: 19 March 2025

: In-house method CP-SL.M-01 based on [EC 61672-3

: Lab Acoustic

: 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250

Microphone Class :
Microphone Model :
Microphone S/N :
Preamplifier Model :
Preamplifier S/N :

Instrument Status :

Certificate No : 25-SLM-113

Request No : Req-2025-0603

2
UC-52
172170
NH-24
74021

Used

APPROVED BY

NEXT CAL DATE......... 1 9/0 3/ 26 ......

: 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone Briiel & Kjer 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svand01 131 15 October 2025 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k& = 2, providing a level of confidence approximately 95 %.

Calibrated By :

e~

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

Issue Date :

N ?tj

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

19 March 2025

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Certificate No 1 25-SLM-113
RequestNo  :  Req-2025-0603
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST /A /30-130 Level uucC ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94 dB 94.06 94.0 -0.06 94.1 +0.04 0.20 0.30 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand RION, Model NC-75, SN.35002736

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 15.8 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 124 0.10
C 16.7 0.10
Z 20.7 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Result
FAST / 30-130 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125Hz 0.2 0.4 04 0.60 15 Pass
1000 Hz 0.0 0.0 0.0 0.60 1.0 Pass
4000 Hz -0.1 -0.1 -0.1 0.60 3.0 Pass
8000 Hz -1.4 -1.4 -1.3 0.70 5.0 Passl

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140

\‘\\\i] [I’a’?

S \-/f'f,

’IIIIIIII

BT RW

INNOWVATIVIE

"IIIII]

udiiv BuTunfivl Busanswua $1fia

ANSI National Accreditation Board

ACCREDITED

o L 'SC/IEC 7025 S

CALIBRATION LABORATORY
AC

””f.rf “\\\

\\"\

4
'{"'fulll\“\

Page:3/7.

Certificate No

Request No

25-SLM-113

Req-2025-0603

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /30-130 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 0.0 2.0 Pass
125 Hz -0.1 0.0 0.0 1.5 Pass
250 Hz (.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0.0 0.0 1.5 Pass
1000 Hz 0.0 0.0 0.0 0.20 1.0 Pass
2000 Hz 0.0 0.1 0.0 2.0 Pass
4000 Hz 0.0 0.0 0.0 3.0 Pass
8000 Hz 0.1 0.1 0.0 5.0 Pass
16000 Hz 13 -1.4 0.0 +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /30-130 REF vuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C 114.00 114.0 0.0 0.20 0.20 Pass
Z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF vuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.10 Passl
Slow 114.00 114.0 0.0 0.20 0.10 Passl
Leq 114.00 114.0 0.0 0.10 Pass]

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Certificate No 25-SLM-113
Request No Req-2025-0603
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0
Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /30-130 REF uucC ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 137.9 -0.1 1.1 Pass
134.00 134 134.0 0.0 1.1 Pass
129.00 129 128.9 -0.1 1.1 Pass
124.00 124 124.0 0.0 1.1 Pass
119.00 119 119.0 0.0 1.1 Pass
114.00 114 114.0 0.0 1.1 Pass
109.00 109 109.0 0.0 1.1 Pass
104,00 104 104.0 0.0 1.1 Pass
99.00 99 99.0 0.0 1.1 Pass
94.00 94 94.0 0.0 1.1 Pass
89.00 89 89.0 0.0 1.1 Pass
84.00 84 84.0 0.0 1.1 Pass
0.30
79.00 79 79.0 0.0 1.1 Pass
74.00 74 74.0 0.0 1.1 Pass
69.00 69 69.0 0.0 1.1 Pass
64.00 64 64.0 0.0 1.1 Pass
59.00 59 59.0 0.0 1.1 Pass
54.00 54 54.0 0.0 1.1 Pass
49.00 49 49.0 0.0 1.1 Pass
44,00 44 44.0 0.0 1.1 Pass
39.00 39 39.0 0.0 1.1 Pass
34.00 34 34.0 0.0 1.1 Pass
29.00 29 29.0 0.0 1.1 Pass
24.00 24 24.1 0.1 1.1 Pass

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Certificate No ;. 25-8ILM-113
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9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF uuC ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
29.50 296 0.1 1.1 Pass
30-130 0.30
114 114.0 0.0 1.1 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/ 30-130 Toneburst Ref vuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 126.0 126.0 0.0 1.0 Pass
Fast 2 109.0 109.0 0.0 +1.0,-2.5 Pass
0.25 100.0 99.9 0.1 +1.5,-5.0 Pass
200 119.6 119.6 0.0 1.0 Pass
Slow 0.20
2 100.0 100.0 0.0 +1.0,-5.0 Pass
200 120.0 120.0 0.0 1.0 Pass
SEL 2 100.0 100.0 0.0 +1.0,-2.5 Pass
0.25 91.0 90.9 -0.1 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/55-141 REF uuC ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (= dB)
Complete cycle 136.4 136.4 0.00 3.0 Pass
Positive half cycle 1354 135.2 -0.20 0.20 2.0 Pass
Negative half cycle 135.4 135.2 -0.20 2.0 Pass

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24



INNOVATIVE INSTRUMENT CALIBRATION LAB ‘\\.||u],,,

\

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

u\“

7/139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO, INNOWVATIVE |

ANSI National Accreditation Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN = ukiin BuTunfiv Buanjuium $1ia ::, < ACCREDITED
= % T N
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 KOTERT CALIBRATION LABORATORY
C-2
Page:6/7.
Certificate No ;. 25-8ILM-113
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12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uucC Limit Result
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 139.5
Negative one-half cycle 139.4
Deviated 0.1 0.20 1.5 Pass

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement

1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB

4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 0.20dB

6. Frequency and time weightings at 1kHz 0.20 dB

7. Long Term Stability 0.10 dB

8. Level linearity on the reference level range 0.30dB

9. Level linearity including the level range control 0.30 dB

10. Tone burst response 0.30 dB

11, Peak C Sound level 0.35dB

12. Overload indication 0.25dB
13. High Level Stability 0.10dB

- Acceptance limit and Maximum-permitted Uncertainty was [EC 61672-1:2013

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Decision Rule for Statements of Conformity

The standard decision rule emploved for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019; Guidelines on the

Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the Limit.

i i A . i .
Pass = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% exceeds the linut.

1 iz i . i 3 : S 33105
Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% 1s within the lumat.

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit.

T

I J_ Fail Upper limit
Measured value Fail'
95% expanded uncertainty { Pass
_________________________ PR - crnmsesensnencensmenmmnenseseseenes Noiingl
Lower limit
End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except n full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Tel. +66 2433 8331 Email : calibration@sithiphorn.com

Cert. No. : ACL25086
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01122578 /143842 /74027

RYG FS0017

GOOD

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

Location : -

Ambient Temperature : (23.0£3) °C

Pressure : (1013 £3) kPa

Relative Humidity : (50.0 £20 ) %

Received Date : 07 JANUARY 2025

Calibration Date : 27 JANUARY 2025 27 101/ 2026

Date of Issue : 28 JANUARY 2025 NEXT CALDATE...... ... ... ...
Calibrated by : Nathakorn Pisutpaisan

Approved by : E W/

( 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.
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SITHIPO Rw SITHIPORN ASSOCIATES

associates CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC6S8AC0059

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

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
‘Waveform Generator 33511B MY 52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).
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associates CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VC68AC0059
Pages : 30f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 02 0.25
12. High level stability 0.1 0.1

= AR




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25086
Job No. : VCG68AC0059

Page : 40of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.6

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

Frequency Weighting

Weighting (dB)

A - weight 11.6

C - weight 17.5
Flat 233

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.2 0.2 0.2 +5.0




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25086
Job No. : VC68AC0059

Pages : S5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight
Limits
63 0.0 -0.1 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 00 +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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 7_ Ww
'
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7. Level linearity on the reference level range

Cert. No. : ACL25086
Job No. : VC68AC0059
Pages : 6of8

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 *1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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 +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
79.0 789 -0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 539 -0.1 +1.1
49.0 48.9 -0.1 +1.1
44.0 439 -0.1 +1.1
39.0 38.9 -0.1 +1.1
34.0 34.0 0.0 +1.1
30.0 300 0.0 +1.1
29.0 29.0 0.0 +1.1
28.0 28.0 0.0 +1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.2 0.2 +].1

7 A
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Cert. No. : ACL25086

Job No. : VC68AC0059
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
025 1 99.0 989 -0.1 15;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

ST
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Cert. No. : ACL25086
Job No. : VC68AC0059
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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 130.0 130.0 0.0 +3.0
One 133.4 133.3 -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 +2.0
Positive half cycle 135.4 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
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 %

End of Calibration Certificate

-~

Lef
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 01120936 /21737 /22325

ID No.: RYG _FS0627

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 : -
Ambient Temperature : (230 £3) °C REVIEW BY ............ ‘S‘ff ‘S .........
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 £20) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Iss“e : 24 JANUARY 2025 NEXT CAL DATE . 21/ 01/ 2026 ........
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W‘

( 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.
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Cert. No. : ACL25081
Job No. : VC68AC0059

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

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

7 e/l
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Cert. No. : ACL25081
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Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
@B) measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7

4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

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

Frequency Weighting
Weighting (dB)
A - weight
C - weight

Flat

3. Acoustical signal tests of frequency weightings

Meter free-ficld acoustic response at a level of 84 dB

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 04 04 0.4 +1.0
1000 0.2 0.2 0.2 +0.7
8000 0.5 0.5 0.5 +15,-25

7 Lot/
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Cert. No. : ACL25081

Job No. : VC68AC0059
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 +0.1 |~ W\/ )
\
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7. Level linearity on the reference level range

Cert. No. : ACL25081
Job No. : VC68AC0059
Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 - 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 539 -0.1 +0.8
49.0 49.0 0.0 +0.8
440 44.0 0.0 +0.8
39.0 389 -0.1 +0.8
34.0 339 -0.1 +0.8
30.0 29.9 -0.1 +0.8
29.0 28.9 0.1 +0.8
28.0 279 -0.1 +0.8
27.0 26.9 -0.1 +0.8
26.0 25.9 -0.1 +0.8
25.0 24.9 0.1 +0.8

o e/
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 00 +0.8
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +0.8
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 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5
200 800 134.0 134.0 0.0 +0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
025 1 99.0 98.9 -0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 800 128.0 128.0 0.0 +0.5
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Cert. No. : ACL25081
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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 130.0 130.0 0.0 +2.0
One 1334 133.3 -0.1 +2.0
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 +1.0
Positive half cycle 135.4 135.2 0.2 +1.0
Negative half cycle 1354 135.2 -0.2 +1.0
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 +1.5
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 +0.1

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 %

End of Calibration Certificate

7 BSA-.




SITHIPORN ASSOCIATES CO., LTD. S,

Sa=r2
CALIBRATION LABORATORY SITHIPORN ) jiac-wres
451-451/1 sirinthorn Road, Bangbumruy, Bangplud, Bangkok, 10700 Thailand "/':I,,.a\\\\“
Tel. +66 2433 8331 Email : calibration@sithiphorn.com CALIBRATION 0394
Cert. No. : ACL25071

Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 01122579/ 172172 /74022

ID No.: RYG FS0018

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 : -

Ambient Temperature : (23.0+3) °C S

Pressure : (1013 £3) kPa REVIEW BY ........57 . & R,

Relative Humidity : (50.0 £20 ) %

Received Date : 07 JANUARY 2025

Calibration Date : 21 - 23 JANUARY 2025

Date of Issue - 24 IANUARY 2025 NEXT CAL DATE......21/.01/2026
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7—» W
<

( 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.
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Cert. No. : ACL25071
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Calibration Procedure ; CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 SL.M'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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

= BN -
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Cert. No. : ACL25071
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 03 0.6
For>4kHzto 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.8

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

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 18.3
Flat 240

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.3 0.3 03 +1.5
1000 0.1 0.1 0.1 +1.0
8000 1.1 1.1 1.1 +5.0
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: 50f8

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

Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight O
Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 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 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 +03

h Y
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7. Level linearity on the reference level range

Cert. No. : ACL25071
Job No. : VC68AC0059
Pages : 6of8

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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 +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
79.0 789 -0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 539 -0.1 +1.1
49.0 48.9 -0.1 +1.1
44.0 43.9 -0.1 +1.1
39.0 38.9 -0.1 +1.1
34.0 33.9 -0.1 +1.1
30.0 30.0 0.0 +1.1
29.0 28.9 -0.1 +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 25.1 0.1 +1.1

> LSt -
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 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 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.1 0.1 +1.0

7 LSS
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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 130.0 130.0 0.0 +3.0
One 1334 133.3 -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 +2.0
Positive half cycle 1354 135.2 0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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 %

End of Calibration Certificate

o Bl -




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331

Email : calibration@sithiphorn.com

S %
SITHIPORN, e - /A

s é"

=) =N

i B TN
NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL25080

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 :

SOUND LEVEL METER

RION

NL-52A / Microphone UC-59 / Preamplifier NH-25
00920831 /22191 /22220

RYG FS0622

GOOD

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

(23.0 £3)
(101.3 £3)
( 50.0 £20 )

07 JANUARY 2025
21 -23 JANUARY 2025
24 JANUARY 2025

Calibrated by :

Approved by :

°C
kPa
%

REVIEW BY ........N% g

APPROVED BY

NEXT CAL DATE....21/01/2026

Nathakorn Pisutpaisan

7 Sl

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 02 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 02 035
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 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.

Frequency Weighting

Weighting (dB)

A - weight 8.7

C - weight 13.7
Flat 19.3

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)
(Hz) Flat C-weight | A-weight Aeceptance
Limits
125 0.4 04 0.4 +1.0
1000 0.2 0.2 0.2 +0.7
8000 0.6 0.6 0.6 +1.5,-2.5
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +1.0
125 0.1 0.1 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 +0.1 . % Z Z
7 .
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7. Level linearity on the reference level range

Cert. No. : ACL25080
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Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8

69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 53.9 -0.1 +0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 389 -0.1 +0.8
34.0 33.9 -0.1 +0.8
30.0 29.9 -0.1 +0.8
29.0 28.9 -0.1 +0.8
28.0 28.0 0.0 +0.8
27.0 26.9 -0.1 +0.8
26.0 25.9 -0.1 +0.8
25.0 25.0 0.0 +0.8
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 108.0 107.9 -0.1 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 10;-1.5
200 800 134.0 134.1 0.1 +0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
025 1 99.0 989 -0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 800 128.0 128.0 0.0 +0.5
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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 130.0 130.0 0.0 +2.0
One 133.4 133.3 -0.1 +2.0
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 +1.0
Positive half cycle 1354 135.2 -0.2 +1.0
Negative half cycle 135.4 135.2 0.2 +1.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
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 +0.1

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 %

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00734221 /187363 /23230

ID No.: RYG FS0027

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 : -

Ambient Temperature : (23.0+3) °C

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20) %

Received Date : 07 JANUARY 2025

Calibration Date : 21 - 23 JANUARY 2025

Date of Issue : 24 JANUARY 2025 NEXT CAL DATE....21/01/2026
Calibrated by : Nathakorn Pisutpaisan

Approved by : : W\,
%

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

= AN .
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB)
154

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

Frequency Weighting

Weighting (dB)

A - weight 12.0

C - weight 17.9
Flat 23.8

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 04 0.4 04 +1.5
1000 0.1 0.1 0.1 +1.0
8000 2.1 21 2.1 +5.0

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

Cert. No. : ACL25076
Job No. : VC68AC0059
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Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight o
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 *+1.5
500 00 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 7%
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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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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 +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 +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
54.0 53.9 -0.1 +1.1
49.0 49.0 0.0 +1.1
44.0 439 -0.1 +1.1
39.0 38.9 -0.1 +1.1
34.0 33.9 -0.1 +1.1
30.0 29.9 -0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 279 -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
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
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 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-25
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0

G-
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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 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +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 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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 %

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00734220/ 157226 /34371

ID No.: RYG FS0026

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 : -

Ambient Temperature : (23.0£3) °C 5‘?‘% S
REVIEW BY ..........~2ewl. .. do.

Pressure : (1013 +£3) kPa

Relative Humidity : (. 50.0 £20 ) %
APPROVED BY

Received Date : 07 JANUARY 2025

Calibration Date : 27 JANUARY 2025

Date of Issue : 28 JANUARY 2025 NEXT CAL DATE......27/01/2026

Calibrated by : Nathakorn Pisutpaisan
Approved by : : M’
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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

o LeF/l .
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 10
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.1

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

Frequency Weighting

Weighting (dB)

A - weight 938

C - weight 16.2
Flat 22.1

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 1.5 1.5 1.5 +1.5
1000 0.1 0.1 0.1 +10
8000 -4.2 -4.2 4.2 +5.0

oo L/ -
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight o
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 -0.1 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 +1.0
2000 -0.1 0.0 0.0 +2.0
4000 -0.1 0.0 0.1 +3.0
8000 -0.1 0.0 -0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 93.9 -0.1 +0.1
Leq 94.0 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 94.1 0.1 +0.3 s
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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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +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 +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
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
440 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

7 B




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25087
Job No. : VC68AC0059
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 940 0.0 1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 298 0.8 +1.1
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 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
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10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lcepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.4 0.0 +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 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 0.1 +1.5
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 %

End of Calibration Certificate

7: Lol -
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID Noe.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-52A / Microphone UC-59 / Preamplifier NH-25
01120938 /21888 /22327

RYG FS0629

GOOD

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

Location : -
Ambient Temperature : (23.0£3) °C S
Pressure ; (1013 £3) kPa REVIEW BY .........\=*pl . .« o,
Relative Humidity : (. 50.0 £20) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 -23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE....21/01/2026
Calibrated by : Nathakorn Pisutpaisan

Approved by :
( anakul 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25083
Job No. : VC68AC0059
Pages : 20f8

This equipment was calibrated by follow 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
Waveform Generator 33210A
‘Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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).
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 03 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1

7 Lofeb
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

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

Frequency Weighting

Weighting (dB)

A - weight 9.9

C - weight 14.5
Flat 20.2

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 03 0.3 0.3 +1.0
1000 0.2 0.2 0.2 +0.7
8000 1.0 1.0 1.0 +1.5,-25

7= B
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
CEz) Flat C-weight A-weight Accfapt.ancc
Limits
63 0.0 0.0 -0.1 +1.0
125 0.1 0.0 -0.1 +1.0
250 0.0 -0.1 -0.1 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +1.0
2000 -0.1 0.0 0.0 +1.0
4000 -0.1 0.0 0.0 +1.0
8000 0.0 0.0 0.0 +1.5,-2.5
16000 -0.1 -1.3 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 +0.1 |o> W"
\
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Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +0.8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.1 0.1 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.1 0.1 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 540 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
30.0 30.0 0.0 +0.8
29.0 28.9 -0.1 +0.8
28.0 28.0 0.0 +0.8
27.0 27.0 0.0 +0.8
26.0 25.9 -0.1 +0.8
25.0 25.0 0.0 +0.8
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 1 108.0 107.9 -0.1 1.0;-3.0
Fast 2 8 117.0 116.9 -0.1 10;-1.5
200 800 134.0 134.0 0.0 +0.5
Slow 2 8 108.0 107.9 -0.1 1.0;-3.0
200 800 127.6 127.5 -0.1 +0.5
025 1 99.0 98.8 -0.2 1.0;-3.0
SEL 2 8 108.0 107.9 -0.1 1.0;-1.5
200 800 128.0 128.0 0.0 +0.5

/s
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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 130.0 130.0 0.0 +2.0
One 133.4 133.3 -0.1 +2.0
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 +1.0
Positive half cycle 1354 135.2 -0.2 +1.0
Negative half cycle 135.4 135.2 0.2 +1.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
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 +0.1

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 %

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623394 / 198641 /26422
ID No.: RYG FS0619
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 : (23.0£3) ec | REVIEW BY
Pressure : (1013 +£3) kPa
Relative Humidity : (500 +20) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025 21/ 01/ 2026
Date Of Issue . 24 JANUARY 2025 NEXT CAL DATE........ i,
Calibrated by : Nathakorn Pisutpaisan

< i

( 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.
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Cert. No. : ACL25079
Job No. : VC68AC0059

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

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
‘Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

7 Lo
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Cert. No. : ACL25079
Job No. : VC68AC0059

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 03 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

7= A
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 +0.3
2. Self-generated noise
2.1 Nommal test
Measured Value
(dB)

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

Frequency Weighting
Weighting (dB)
A - weight
C - weight

Flat

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 04 04 04 +1.5
1000 0.1 0.1 0.1 +1.0
8000 0.1 0.1 0.1 5.0

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

Cert. No. : ACL25079
Job No. : VC6SAC0059

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 00 *1.5
500 0.0 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 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 940 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 Z‘W’* )
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7. Level linearity on the reference level range

Cert. No. : ACL25079
Job No. : VCGSAC0059
Pages : 60f8

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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 +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 +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
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
34.0 341 0.1 +1.1
30.0 30.1 0.1 +1.1
29.0 29.1 0.1 +1.1
28.0 28.1 0.1 +1.1
27.0 27.1 0.1 +1.1
26.0 26.1 0.1 +1.1
25.0 25.1 0.1 +1.1

o BN -
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 28.9 -0.1 +1.1
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 10;-25
200 800 134.0 134.0 0.0 +1.0
Slow 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 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.0 0.0 +1.0
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10. Peak C sound level

Cert. No. : ACL25079
Job No. : VC6SAC0059
Pages : 8of8

Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 130.0 130.0 0.0 +3.0
One 133.4 133.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 +2.0
Positive half cycle 1354 135.1 -0.3 +£2.0
Negative half cycle 1354 135.1 0.3 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
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 %

End of Calibration Certificate

BN -
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623395 /198642 /26423

ID No.: RYG FS0620

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 : -

Ambient Temperature : (230 £3) °C

Pressure : (1013 £3) kPa

Relative Humidity : (500 +20) %

Received Date : 14 JANUARY 2025

Calibration Date : 27-29 JANUARY 2025

Date of Issue : 30 JANUARY 2025 NEXT CAL DATE.... 28/ 01/2026

Calibrated by : Nathakorn Pisutpaisan
Approved by : 7—, M/ )
( 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.
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Cert. No. : ACL25111

Job No. : VC68AC0064

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

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).

7 A
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
@B) measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 0.3 0.6
For>4kHzto 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.2

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

Frequency Weighting

Weighting (dB)

A - weight 9.9

C - weight 16.5
Flat 223

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)
Hz Acceptance
(Hz) Flat C-weight | A-weight P
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 04 0.4 04 +5.0
7 W 3
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL25111
Job No. : VC68AC0064
Pages : S5of8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Acc?pt.ance
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 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 00 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
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

/\
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7. Level linearity on the reference level range

Cert. No. : ACL25111
Job No. : VC68AC0064
Pages : 6of8

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 +1.1
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 +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 *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 78.9 -0.1 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 63.9 -0.1 +1.1
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 +1.1
49.0 48.9 -0.1 +1.1
44.0 440 0.0 +1.1
39.0 38.9 -0.1 +1.1
340 34.0 0.0 +1.1
30.0 30.0 0.0 +1.1
290 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 25.1 0.1 +1.1
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Cert. No. : ACL25111

Job No. : VC68AC0064
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 *+1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
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 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 00 15;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-2.5
200 800 128.0 128.0 0.0 +1.0
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Cert. No. : ACL25111

Job No. : VC68AC0064
Pages : 8of8
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 130.0 130.0 0.0 +3.0
One 133.4 133.3 -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 +2.0
Positive half cycle 135.4 135.2 0.2 +2.0
Negative half cycle 1354 135.2 0.2 +2.0
11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 *1.5
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 %

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01122607 / 145554 /34373
ID No.: RYG FS0019
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 : -
Ambient Temperature : (230 +£3) °C S
REVIEWBY ...\ . «/.........
Pressure : (1013 +£3) kPa \
Relative Humidity : (500 £20) %
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
21/ 01/ 2026
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE. ... ... . ..o ...
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W‘»

( 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.
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Cert. No. : ACL25072
Job No. : VC68AC0059

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

Calibration Method :

This equipment was calibrated by follow 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY53220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAI 34560495 AA-3001-24 05-FEB-25

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).
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Cert. No. : ACL25072
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz 03 0.6

1000 Hz 0.3 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 03 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz 03 1.0

5. Frequency and time weightings at 1 kHz 02 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1




SITHIPORN SITHIPORN ASSOCIATES
CALIBRATION LABORATORY
Cert. No. : ACL25072
Job No. VC68AC0059
Page : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Nommal test
Measured Value

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

Frequency Weighting

Weighting (dB)

A - weight 12.6

C - weight 17.7
Flat 226

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.5 0.5 0.5 +1.5
1000 0.1 0.1 0.1 +1.0
8000 -1.2 -1.2 -1.2 +5.0

> Lofe e -
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CALIBRATION LABORATORY

SITHIPORN

Cert. No. : ACL25072
Job No. : VC6SAC0059

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . . Acceptance
Flat C-weight A-weight .
Limits
63 0.0 -0.1 -0.1 +2.0
125 -0.1 0.0 -0.1 +1.5
250 0.1 0.0 -0.1 +1.5
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 0.0 0.0 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 94.1 0.1 £03 J>- W
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7. Level linearity on the reference level range

Cert. No. : ACL25072
Job No. : VC68AC0059

Pages : 60of8

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 +1.1
135.0 135.0 0.0 +1.1
134.0 134.1 0.1 +1.1
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 1240 0.0 +1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 +1.1
109.0 109.0 0.0 +1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +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 +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
54.0 540 0.0 +1.1
49.0 49.0 0.0 +1.1
440 440 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 25.9 -0.1 +1.1
25.0 24.9 -0.1 +1.1

= RN
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Cert. No. : ACL25072
Job No. : VC68AC0059
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Vilue Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 108.0 108.0 0.0 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.1 0.1 15;-5.0
200 800 127.6 127.7 0.1 +1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10;-25
200 800 128.0 128.1 0.1 +1.0
7t
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Cert. No. : ACL25072

Job No. : VC68AC0059
Pages : 8of8
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 130.0 130.0 0.0 3.0
One 133.4 133.4 0.0 +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 2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0
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 +1.5
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 %

End of Calibration Certificate
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Cert. No. : ACL25082
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-52A / Microphone UC-59 / Preamplifier NH-25
01120937 /21845 /22326

RYG FS0628

GOOD

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

Location : -
Ambient Temperature : (23.0+3) °C S
Pressure : (1013 £3) kPa REVIEW BY .........\=*9L .. o
Relative Humidity : (500 +20) %
APPROVED BY
Received Date : 07 JANUARY 2025
Calibration Date : 21 - 23 JANUARY 2025
Date of Issue : 24 JANUARY 2025 NEXT CAL DATE..... 21/ ) 9.1. /20 ?9 ........
Calibrated by : Nathakorn Pisutpaisan
Approved by :

7 A

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL25082
Job No. : VC68AC0059
Pages : 20f8

This equipment was calibrated by follow 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
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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).

p
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Cert. No. : ACL25082
Job No. : VC6SAC0059

Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-generated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hzto 4 kHz 03 0.6
For > 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 03
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

S LI -
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CALIBRATION LABORATORY

Cert. No. : ACL25082
Job No. : VCG68AC0059

Page : 40f8
Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
13.8

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

Frequency Weighting

Weighting (dB)

A - weight 10.8

C - weight 14.2
Flat 19.8

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)
(Hz) Flat C-weight | A-weight Acceptance
Limits
125 0.3 0.3 0.3 +1.0
1000 0.2 0.2 0.2 +0.7
8000 04 04 04 +1.5,-2.5

S Y '~y Y/ 2
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CALIBRATION LABORATORY

Cert. No. : ACL25082

Job No. : VC68AC0059
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight | A-weight fecchtines
Limits
63 -0.1 0.0 0.0 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 -0.1 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-2.5
16000 0.0 -1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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 +0.1 > W
.
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7. Level linearity on the reference level range

Cert. No. : ACL25082
Job No. : VC68ACO0059
Pages : 60of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +0.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0.8
134.0 134.0 0.0 +0.8
133.0 132.9 -0.1 +0.8
132.0 131.9 -0.1 +0.8
131.0 130.9 -0.1 +0.8
129.0 129.0 0.0 +0.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +0.8
109.0 109.0 0.0 +0.8
104.0 104.0 00 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
30.0 30.0 0.0 +0.8
29.0 29.0 0.0 +0.8
28.0 28.0 0.0 +0.8
27.0 27.0 0.0 +0.8
26.0 26.0 0.0 +0.8
25.0 25.1 0.1 0.8

S~ Lot -
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Cert. No. : ACL25082
Job Ne. : VC68AC0059
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +0.8
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.0 0.0 +0.8
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 10;-3.0
Fast 2 8 117.0 117.0 0.0 10;-1.5
200 800 134.0 134.0 0.0 +0.5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
025 1 99.0 98.9 -0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 10;-1.5
200 800 128.0 128.0 0.0 +0.5

G

Al /b




SITHIPORN

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25082
Job No. : VC68AC0059
Pages : 8of8
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 130.0 130.0 0.0 20
One 133.4 133.4 0.0 +2.0
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 +1.0
Positive half cycle 1354 135.2 0.2 +1.0
Negative half cycle 1354 135.2 -0.2 +1.0
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 *1.5
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 +0.1

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 %

End of Calibration Certificate
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JIRANATEE ASSOCIATES CO,,LTD. ISO/IEC 17025:2017 rmms 4 \ s
NSC-TISI-TIS 17025 NSC-TISI -TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 CALIBRAT'ON 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com
CERTIFICATE OF CALIBRATION
Certificate No. : CDT-217-67 Page 1 of 2 Pages
MEASUREMENT ITEM : Heat Stress Monitor Calibration procedure: R

MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

: Delta OHM

:HD32.2

: 15006715

: RYG_FS0220

: Used item

: ALS laboratory group (thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,

Bangkok 10250 Thailand.

111 Dec 2024
: 20 Dec 2024
: 23 Dec 2024

Ambient condition in the laboratory are as follow:
:23.0+3.0
:55.0+15.0

Temperature
Relative Humidity

ES
%RH

NOTED: The certificate is valid only to the item calibrated on daté"gnd hface of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values. )

® \
“calibitated by:
CEMr. SorawibThachalad

O M‘f's\s Jitttaporn Lertsamphol
V1 Mis\aﬁ?ﬂuangrmmmi Phoommit

THIS CERTIFICATE OF CALIBRATION MA

v )
[ 7

The temperature ccrl'fb."mjon‘wc'z{ n'bne"b_y D
In-House calibration method Sus  Wik1-001
according to comparison tethod with standard
digital temperature’-indicator-ahd standard
temperature probe. The tgmperriture scale use
was based on ITS-90.

Traceability: Y
The measurément:results are traceable to the
international “&ystem of units (Sl} through

\ National'lnstitute of Metrology Thailand (NIMT)

"Ct_-:{rm‘icarq number: TT-0047-24, Certificate

nuthber: ER-0113-24

“Reference Used During Calibration:
< 1. Standard Temperature Probe

\ o]

”

.| REVIEW BY

Y

APPROVED BY

NEXT CAL DATE.. 20/12/25 ...........

NAC

JIRANATEE ASSOCIATES CO.,LTD,

IN WRITING FROM THE LABORATORY

pproved signatory: ..........

Y NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

Model: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Ternperature Indicator

Model: DTI-1000-A MK !, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
o coverage factor k=2, Which for a normal
distribution  corresponds to o  coverage
probability of approximately 95%. The standard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of measurement data
- Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager
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NAC

JIRANATEE ASSOCIATES CO.LTD.
Continuation of Certificate of Calibration Number CDT-217-67 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment (] With Adjustment

Calibration Range: 20°Cto40°C

Function:
Tahle 1: This equipment was connected with wet bulb probe Model: HP3201.2, §/N: 17022563.
Dimension: Diameter 3.3 mm. Length 170 mm. &,
Immersion Depth Standard Reading UUC Reading Error Uﬁgé_}i}ﬂ
(mm) (c) (c) ('0) (o -

80 20.067 20.0 01 gy .9'fdjg\9
80 25.060 25.0 -0.1 ] W 0.099
80 30.054 30.0 0.1, Wd/ 0,099
80 35.043 35.0 00 Q. A 0.099
80 40.034 40.0 200 e 0.099

L_ \.

Table 2: This equipment was connected with Globe thermometer probe Modgl TP3275 2 SIN 20019632,
Dimension: Diameter 3.3 mm. Length 205 mm, >

Immersion Depth Standard Reading Uncertainty
(mm) (c) ("c)
110 20,067 0.099
110 25.061 0.099
110 30.054 0.099
110 35.043 0.099
110 40.033 0.099
Table 3: This equipment was connecte% wmth temperature probe Model: TP3207.2, S/N: 15015507,
Dimension: Diameter 14 mm Length Qmm b
UUC Reading Error Uncertainty
(") ('c) (’c)
Nl 20.067 20.2 0.1 0.099
25.060 25.2 0.1 0.099
30,054 30.1 0.0 0.099
35.044 35.1 0.1 0.099
40.034 40.0 0.0 0.099

##%End of Certificate of Calibration™**

NAC

JIRANATTE ASSOCTATES CO., LTD.
o
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JIRANATEE ASSOCIATES CO,LTD.

Jiranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail; jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-218-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Temperature measurement laboratory

Calibration services department.

‘\\H'lll,’/

T
M ma /
NSC TIS! TI517025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD32.2

: 15006716

: RYG_FS0221

: Used item

: ALS laboratory group (thailand) Co., Ltd.

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

111 Dec 2024
: 20 Dec 2024
: 23 Dec 2024

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date ‘qqd p)‘gﬁilre of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

"Callhi‘ated by

L. Sorawnt Thachalad

[ Mlgs\J!lt(aporn Lertsamphol
1 Mi.s;FLI;)H{:HImpHi Phoommit

:23.0+£3.0 °C
:55.0+15.0 %RH

| AF

Page 1 of 2 Pages

&

Calibration procedure:
The temperature calibration wds’ dong by
In-House calibration rnéthod as W{TCL OGI
according to comparison method with standard
digital temperaturée’ mdrcamr ahd standard
temperature probe. The: temperature scale use
was based on IT5-90.

Traceability:
The measurément-resilts are traceable to the

S 'Iniiernh_}ionu! \system of units (SI) through
\ Nationaldnstitute of Metrology Thailand (NIMT)

Certificate number:
ntitnber: ER-0113-24

TT-0047-24, Certificate

“Reference Used During Calibration:

1. Standard Temperature Probe

Maodel: STS-100 A500, Seriol No.: 667682-09,
Due date: 26 Mar 2025

2. Digital Temperature Indicator
Madel: DTI-1000-A MK 1l, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
a coverage factor k=2, Which for a normal
distribution corresponds to @ coverage
probability of approximately 95%. The standard

]

uncertainty has been determined in accordance
with the GUM ‘Evaluation of meosurement data
- Guide to the expression of uncertainty in
measurement’

NAC Approved signatory: :

JIRANATEE ASSOCIATES CO.,LTD. |

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY


supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-218-67 Page 2 of 2 Pages

Result of Calibration: 1 Without Adjustment [J With Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, 5/N: 18009587,
Dimension: Diameter 3.3 mm. Length 170 mm.

N
Immersion Depth Standard Reading UUC Reading Error )
(mm) (") Q) ('c) ")
80 20.066 20.1 00 gy ,9’.’69\9
80 25.061 25.1 00 @ B 009
80 30.053 30.1 0.0, VWt 0,099
80 35.045 35.0 00 % A 0.099
80 40.034 40.0 00 a 0.099

T
N

Table 2: This equipment was connected with Globe thermometer probe Modgl TP3276 Z, 'S/N: 15015967,

Dimension: Diameter 3.3 mm. Length 205 mm. Q. 5
Immersion Depth Standard Reading uuc Rgadin’g:' : 1 Error Uncertainty
(mm) (") l"C)f‘;_ {c) (")
110 20.066 0 % 0.1 0.099
110 25.061 l & 250_ 0.1 0.099
110 30.052 o %, 301 0.0 0.099
110 35045 Qe __\;_‘*'.350 0.0 0.099
110 40,034 @ D a0 0.0 0.099

‘ g ‘\ ‘l E
Table 3: This equipment was connected\w {1} tempei'ature probe Model: TP3207.2, S/N: 15015492,
Dimension: Diameter 14 mm. Length 1§Q mm

G, ‘

Immersion Depth _é gard !}eadlng UUC Reading Error Uncertainty
D Ruif] (o) (c) (o)
.-rfzo,oss 203 0.2 0.099
' 25.061 25.2 0.1 0.099
30.053 30.1 0.0 0.099
35.045 34.9 -0.1 0.099
40.034 39.9 -0.1 0.099

& U\U C*:fﬂ\m};ﬁUnder Calibration

#**End of Certificate of Calibration***

NAC

I JIRANATEE ASSOCIATES CO.,ITD.
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NAC T
Accredited calibration laboratory i AN

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 "/
NSC-TISI-TIS 17025 NSC -
Jiranatee Associates Co. Ltd CALIBRATION 0367 CAL'BRAT'ON 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-005-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD32.2

: 15006718

: RYG_FS0223

: Used item

: ALS laboratory group (thailand) Co., Ltd.

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

: 27 Dec 2024
: 07 Jan 2025
: 08 Jan 2025

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date and pfdce of calibration.

TABULATION OF RESULTS:

The table on next page give the measured values. " 5

2 I b
@ g B®
4 A A
R, | @
’ﬁgltbtat\ed by:
O, Sorawit Thachalad
[ Migs Jitttaporn Lertsomphol
¥ MiséRuarmr'umpai Phoommit

123.0+£3.0 €
:55.0+15.0 %RH

Page 1 of 2 Pages

Calibration procedure:

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

Traceability: .
The measurement resulis are traceable to the
international " system of units (SI) through

.\ National Institute of Metrology Thailand (NIMT)

Certificate number: TT-0047-24, Certificate
number: ER-0113-24

Reference Used During Calibration:

1, Standard Temperature Probe
Model: STS-100 A500, Serial No.: 667682-09,
Due date: 26 Mar 2025
2. Digital Temperature Indicator
Model: DTI-1000-A MK 11, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
o coverage factor k=2, Which for a normal
distribution  corresponds to a  coverage
probability of approximately 35%. The standard
uncertainty has been determined in accordance

REVIEW BY

APPROVED BY

NEXT CAL DATE....07/01/.26 .

with the GUM “Evaluation of measurement data
- Guide to the expression of uncertainty in
measurement’

)

NAC

JIRANATEE ASSOCIATES CO.,LTD.

.

Approved signatory: ...........

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY


supot.salamteh
New Stamp

supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-005-68 Page 2 of 2 Pages

Result of Calibration: ] Without Adjustment [J With Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, §/N: 18009588,
Dimension: Diameter 3.3 mm. Length 170 mm.

L7

o

Immersion Depth Standard Reading UUC Reading Error Uncert"a'i\h;!
(mm) (°c) ("c) (°c) (")
80 20.068 20.1 0.0 STy 0.099
80 25.061 25.1 0.0 ; 10.099
80 30.053 301 00, /0,009
80 35.043 35.1 01 ) 0.099

80 40.035 40.0 ~0.0 o 0.089

Table 2: This equipment was connected with Globe thermometer probe Model TP3276 2,5/N: 20019638,
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading Qg Error Uncertainty
(mm) (c) oy, @ » (o (c)
110 20.068 '12’0\.2 ¥V 0.1 0.099
110 25.061 Y. 0.1 0.099
110 30.053 o @, 302 01 0.099
110 35.043 o, T 2 0.2 0.099
110 40035 (1 402 0.2 0.099

Table 3: This equipment was connecté‘ﬂ,_wigh ;empéi‘ature probe Model: TP3207.2, S/N: 15015496,
Dimension: Diameter 14 mm. Length 150 fhm.

w9

Immersion Depth 7 \Sitgin;d‘é'r.d Reading UUC Reading Error Uncertainty
(mm) @ > i) (c) ('0) (c)
75 O Qg 20068 203 02 0.099
75y, N s 25.061 25.2 01 0.099
75" £ % 30.053 30.1 0.0 0.099
o 7%, 35.043 35.0 0.0 0.099
Ws N 40.035 39.9 0.1 0.099

f';UUC*:,‘Uni'E‘fL'Jnder Calibration

***¥End of Certificate of Calibration®**

NAC

| JIRANATEE ASSOCIATES CO.,LTD.




NA(: Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 :
NSC-TISI-TIS 17025 NSC TlSI TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 CALI BRATIO N 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600(Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-034-68 Page 1 of 2 Pages
Q.
\\\
MEASUREMENT ITEM : Heat Stress Monitor Calibration procedure: ,\ b
MANUFACTURER - Delta OHM The temperature calibration wél‘s don®
MODEL/TYPE - HD32.2 In- Ho;se tcahbmtwn m\fé:ﬁo: ;a; thW +ﬂd00j
SERIAL NUMBER - 15006720 according to comparison method with-standar
) digital tempemture mdfcatdr\ and standard
B NUMBER RYG. 50224 temperature probe. The tempemture scale use
CONDITION AS-RECEIVED : Used item was based on 175-90.
CUSTOMER : ALS laboratory group (thailand) Co., Ltd. '
104 Phatthanakan 40, Phatthanakan Rd., Traceabilfty
Khwaeng Suan Luang, Khet Suan Luang, The measuremenr resq.'ts are traceable to the

international * system of units (SI) through
Nat.'ano.' fnst;tute of Metrology Thailand (NIMT)
‘Cert.gﬁca;q number: TT-0047-24, Certificate

Bangkok 10250 Thailand. [

RECEIVED DATE :17 Jan 2025 nufber? ER-0113-24
MEASUREMENT DATE : 27 Jan 2025 &
ISSUE DATE : 29 Jan 2025 p—. “)Reference Used During Calibration:
[ ¢ ' 1 Standard Temperature Probe
: w4 p Model: STS-100 A500, Serial No.: 667682-09,

Due date: 26 Mar 2025

ENVIRONMENTAL CONDITIONS: _ T 5 Blaltal T ——
; M- ] = PR R . Digital Temperature Indicator
Ambient condition in the laboratory are as follow: ] Model: DTI-1000-A MK Il Serial No.: 671407-
Temperature 123.0+3.0 c 00591 Due date: 21 Oct 2025
Relative Humidity :55.0+15.0 %RH

Uncertainty of Measurement:

! < The reported uncertainty of measurement is
NOTED: The certificate is valid only to the item calibrated on dﬂt\‘\.’ d p?gce of calibration. based on the standard uncertainty multiplied by
[ ¢ a coverage factor k=2, Which for a normal
P il distribution corresponds to a coverage
o | probability of approximately 95%. The standard
S B uncertainty has been determined in accordance
TABULATION OF RESULTS: “ Dy $ with the GUM ‘Evaluation of measurement daia
The table on next page give the measured values \\ - Guide to the expression of uncertainty in

measuremer|t’

B REVIEW BY ... 24~ . ‘S... ......

APPROVED BY

26/ 01/ 2026

NEXT CAL DATE

L/';/ : Q\ | ﬂ

@ U &R, A 4

o & (0 @Qé
\(\:g\llb?\atedgy - N A Approved signatory: .. -

R Mr. Soramehachamd Mr. Parinya Booncharoen
] Mléerﬁra porn Lertsomphol | JIRANATEE ASSOCIATES CO..LTD. Calibration Department Manager

] Ml@sﬁuangrumpal Phoommit

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


supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-034-68 Page 2 of 2 Pages

Result of Calibration: ¥ Without Adjustment [J With Adjustment

Calibration Range: 20°Cto40°C

Function: B
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, 5/N: 15015854,
Dimension: Diameter 3.3 mm. Length 170 mm. @
\;\
Immersion Depth Standarfi Reading uuc l?eadmg Ernror Uncertalgt\l. :/.’__,
(mm) ("q) (c) (] (e -~
80 20.067 19.7 0.4 =,\0';'0?3\9
80 25.060 24.7 0407 WL ) 0.099
80 30.051 29.7 -0.4 \ o 0.099
80 35.041 34.7 03" w 0.099
80 40.028 39.6 204 B 0.099
|
Table 2: This equipment was connected with Globe thermometer probe Mod?I TF3276 Z, S/N: 20008279,
Dimension: Diameter 3.3 mm, Length 205 mm. N /
Immersion Depth Standard Reading uuc Beadmg Error Uncertainty
{mm) ("c) ( % ) ('q) ("Q)
110 20.068 ’z’q1 0.0 0.099
110 25.060 (7 4 0.0 0.099
110 30.051 o § 3 \.}1 0.0 0.099
110 35000  Go n, 851 0.1 0.099
oo _——
110 40 028 ({ ) 402 0.1 0.16
& ..\\ A
Table 3: This equipment was connectegwr;h temperature probe Model: TP3207.2, S/N: 15015498,
Dimension: Diameter 14 mm. Length 4
. f ( ] v - ;
Immersion Depth __‘Stan(fard eadin UUC Reading Error Uncertainty
(mm) () e (o) () ()
@ L
75 <,;j\ T‘ _,/ /20.068 20.3 0.2 0.099
75 & 'l,\\ & 25.060 25.2 0.1 0.099
& N
0 30.051 30.1 0.0 0.099
35.040 35.1 01 0.099
40.028 40.0 0.0 0.099

UUC* Unu;Under Calibration

@ _ Remark: The reported uncertainty of measurement is 0.16, based on standard uncertainty multiplied by a coverage factor k=2.21
; provldlng a level of confidence of approximately 95%.

***End of Certificate of Calibration™**

NAC

JIRANATEE ASSOCIATES CO.,LTD.




NAC

JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co.,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,

Bangkok 10600(Thailand}

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www.jiranatee.com

Certificate No. : CDT-033-68

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
:23.01+3.0 C
:55.0+15.0 %RH

Temperature
Relative Humidity

TABULATION OF RESULTS:

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Temperature measurement laboratory

Calibration services department.

CERTIFICATE OF CALIBRATION

: Heat Stress Monitor

: Delta OHM

:HD32.2

: 15006713

: RYG_FS0218

: Used item

: ALS laboratory group (thailand) Co., Ltd.

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

117 Jan 2025
127 Jan 2025
129 Jan 2025

| t’

The table on next page give the measured values

h L \
‘) Q
(& »
‘\Eallb tedb o
a Mr. Sorawmrhacha!ad
O M &Jlt“tt*aporn Lertsomphol
] Miss Ruangrurmpai Phoommit

)

NAC

JTRANATEE ASSOCIATES CO.,LTD.

NN
/"ffniu W
NSC - TISI = TIS 17025
CALIBRATION 0367
Page 1 of 2 Pages
Calibration procedure:

\
The temperature cahbratron wr{s dore: b
In-House calibration method as {CL OG.’!
according to comparison me}}lod With standard
digital tempemture mdtcator a?}d standard
temperature probe. The temperature scale use
was based on ITS-90. ¢

Traceability: Q
The measurement-results are traceable to the

fffmterna}rona! \.system ‘of units (S) through

\ National Instltute of Metrology Thailand (NIMT)
Cemﬁca;q number: TT-0047-24, Certificate
mrmber ER-0113-24

\Reference Used During Calibration:
<. Standard Temperature Probe
 Model: 5TS-100 A500, Serial No.: 667682-09,

Due date: 26 Mar 2025

2. Digital Temperature Indicator

Model: DTI-1000-A MK Il, Serial No.: 671407-
00591 Due date: 21 Oct 2025

Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
o coverage factor k=2, Which for a normal
distribution  corresponds to a coverage
probability of approximately 95%. The standard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of measurement data
- Guide to the expression of uncertainty in
measurement’

REVIEW BY

APPROVED BY

26/ 01/ 2026

NEXTCALDATE.”.....H/W ...............

Approved SIBNAtOTY: ... 5 v Mo e

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY


supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-033-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [J With Adjustment

Calibration Range: 20°Cto40°C X«
b}
Function ( i t\ ®
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, S/N: 22035270. \\/} \-& )\,
Dimension: Diameter 3.3 mm, Length 170 mm. PN - \ ~:?_;;)
N\ d
Immersion Depth Standard Reading UUC Reading Error Uncer:éihs_!{'}‘
(mm) () (e () (e -
80 20.068 20.1 0.0 = ) 0“9\9
80 25.059 25.1 o™ @ N .09
80 30.050 30.1 0. 1\\(\ [’ 0.099
80 35.042 35.1 A Y | 0.099
80 40.036 40.1 Fo1 T 0.099
l\ —
Table 2: This equipment was connected with Globe thermometer probe Moqfi ’{/93276 2, S/N: 22035462,
Dimension: Diameter 3.3 mm. Length 205 mm. WS B, & o
R C &
Immersion Depth Standard Reading uuc Beadiﬂ‘gj " ,\\\ ) Error Uncertainty
(mm) (o) N @ ® (c) (o)
110 20.067 0.0 0.099
O
110 25.059 @ 5. 0.1 0.16
110 30.050 P Q°© ?%} 0.1 0.099
110 35002 om, 5 0.2 0.099
110 40.036 (c" ) a2 02 0.099
b )
Table 3: This equipment was connecteq wnt temp rature probe Madel: TP3207.2, S/N: 15015499,
Dimension: Diameter 14 mm. Length 15 it
ST
0P .
Immersion Depth ~_ Standard Reading UUC Reading Error Uncertainty
(mm) ® 2 (e () (c)
[N N
75 Ok 27200067 20.3 0.2 0.099
75/1‘{, § B.H 25,059 25.2 0.1 0.099
75" ({, AN 30.050 30.1 01 0.099
iUS \ N 35.042 35.1 01 0.099
. N '\'\:; 40,036 40.0 0.0 0.099

© UUC* Unlgl)nder Calibration
@ @ Réngark Fhe reported uncertainty of measurement is 0,16, based on standard uncertainty multiplied by a coverage factor k=2.21
"W, “providing a level of confidence of approximately 95%.
\x N
J

*#*End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES CO.,LTD.




NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025

liranatee Associates Co.,Ltd

CALIBRATION 0367 CALIBRATION 0367
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.
Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-081-68 Page 1 of 2 Pages

Calibration procedure:
The temperature calibration was done by

MEASUREMENT ITEM : Heat Stress Monitor

MANUFACTURER : Delta OHM

MODEL/TYPE . HD32.2 In-Ho;__se ;:aﬁbmtior! meth(;d das_ th—CL{-jOO;

SERIAL NUMBER . 15006714 m.:c?r ing acomparrs?n r_net od with standari
digital temperature indicator and standard

ID NUMBER : RYG_FS0219 temperature probe. The temperature scale use

CONDITION AS-RECEIVED : Used item was based on ITS-90.

CUSTOMER : ALS laboratory group (thailand) Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,

Traceability:
The measurement results are traceable to the

international “system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT-0047-24, Certificate

Bangkok 10250 Thailand.

RECEIVED DATE : 02 Apr 2025 number: ER-0113-24.
MEASUREMENT DATE : 09 Apr 2025
ISSUE DATE : 10 Apr 2025 Reference Used During Calibration:

1. Standard Temperature Probe
Model: ST5-100 A500, Serial No.: 667682-09
2. Digital Temperature Indicator

ENVIRONMENTAL CONDITIONS: .
2 e Model: DTI-1000-A MK i, Serial No.: 671407-
Ambient condition in the laboratory are as follow: 00591
Temperature 123030 e
Relative Humidity :55.0+15.0 %RH Uncertainty of Measurement:

The reported uncertainty of measurement is
based on the standard uncertainty multiplied by
a coverage factor k=2, Which for a normal
distribution corresponds to a coverage
probability of approximately 95%. The standard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of measurement data
TABULATION OF RESULTS: - Guide to the expression of uncertainty in
The table on next page give the measured values. measurement

NOTED: The certificate is valid only to the item calibrated on date and place of calibration.

REVIEW BY

APPROVED BY

NEXT CAL DATE.... 08/ 04/ 2026

NAC onnn. CXPTE

Mr. Parinya Booncharoen
Calibration Department Manager

Calibrated by:

[J Mr. Sorawit Thachalad

(1 Miss Jittraporn Lertsomphol
[J Miss Ruangrumpai Phoommit

JIRANATEE ASSOCIATES CO.,LTD.

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


supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-081-68 Page 2 of 2 Pages

Result of Calibration: [] Without Adjustment [ With Adjustment

Calibration Range: 20°Cto40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, §/N: 22035263.
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) {°c) (") {c) )}
80 20.057 20.1 0.0 0.099
80 25.047 25.1 0.1 0.099
&0 30.039 30.2 0.2 0.099
80 35.029 35.1 0.1 0.099
80 40.019 40.2 0.2 0.099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276.2, S/N: 17013215.
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) QY] (‘0 Q) (°c)
110 20.057 20.0 0.1 0.099
110 25.047 25.0 0.0 0.099
110 30.039 30.0 0.0 0.099
110 35.028 35.0 0.0 0.099
110 40.019 40.0 0.0 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2, S/N: 15015491.
Dimension: Diameter 14 mm. Length 150 mm.

Immersion Depth Standard Reading UUC Reading Error Uncertainty
(mm) (’c) (c () (°c)
75 20.057 20.2 0.1 0.099
75 25.047 251 0.1 0.099
75 30.039 30.0 0.0 0.099
75 35.028 35.0 0.0 0.099
75 40.019 39.8 -0.2 0.099

UUC*: Unit Under Calibration

***End of Certificate of Calibration***

NAC

JIRANATEE ASSOCIATES €O, LTD.




g /'“*-\ P \ R,
A HAILANE
NAC Accredited calibration laboratory ” /f'—\\ :\“ (Vo \

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017 '/’!I”] u\“\‘ 4 i h, Wb, g
NSC-TISI-TIS 17025 NSC - TISI - TIS 17025
Jiranatee Associates Co.,Ltd CALIBRATION 0367 CAL' BRATI O N 03 67
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Temperature measurement laboratory
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CDT-010-68 Page 1 of 2 Pages
MEASUREMENT ITEM : Heat Stress Monitor Calibration procedure:
MANUEACTURER ' Delta OHM The temperature colibration wgs done:hy
MODEL/TYPE . HD32.2 In-House calibration mgthod us WJCL-001
SERIAL NUMBER . 18018316 according to comparison me!_hlad with standard
' digital temperaturevindicator>ahd standard
ID NUMBER t RYG_FS0360 temperature probe. Thé.temperature scale use
CONDITION AS-RECEIVED : Used item was based on 1TS-90.
CUSTOMER : ALS laboratory group (thailand) Co., Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Traceability:
Khwaeng Suan Luang, Khet Suan Luang, The measurément-results are traceable to the
Bangkok 10250 Thailand. ‘ international “system of units (SI) through
National Institute of Metrology Thailand (NIMT)
Certificate number: TT1-0047-24, Certificate
RECEIVED DATE 127 Dec 2024 number: ER-0113-24
MEASUREMENT DATE : 08 Jan 2025
ISSUE DATE : 08 Jan 2025 ' Reference Used During Calibration:

1. Standard Temperature Probe

Model: STS-100 A500, Serial No.: 667682-09,

Due date: 26 Mar 2025

2. Digital Temperature Indicator

Temparature 230430 " Model: DTI-1000-A MK 1I, Serial No.: 671407-
TETE S ) K 00591 Due date: 21 Oct 2025

Relative Humidity :55.0+15.0 %RH

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Uncertainty of Measurement:

; 4 The reported uncertainty of measurement is
NOTED: The certificate is valid only to the item calibrated on date and place of calibration. based on the standard uncertointy multiplied by
/ : a coverage factor k=2, Which for a normal
distribution  corresponds to a coverage
prebability of approximately 95%. The standard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of measurement data
- Guide to the expression of uncertainty in

megsurement’

TABULATION OF RESULTS: X\
The table on next page give the measured values, | REVIEW BY

|

APPROVED BY

| NEXT CAL DATE.... 00 01/26 .
€ ‘I\ { e 2 )
4 & X b
‘Calibratedby: NAC Approved Signatory: ... Moot
Pﬂer.\‘SOrgw‘i‘t-Thnc}'lalad Mr. Parinya Booncharoen
[ Migs Jitttaporn Lertsomphol JIRANATEE ASSOCIATES CO.,LTD. Calibration Department Manager

VI Miss uangrumpai Phoommit

D R S T T R T
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY


supot.salamteh
New Stamp


NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CDT-010-68 Page 2 of 2 Pages

Result of Calibration: [ Without Adjustment [ With Adjustment

Calibration Range: 20°Cto40°C

Function: & e
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2, §/N: 18021471. QP . h <N
Dimension: Diameter 3.3 mm. Length 170 mm. : h

Y

Immersion Depth Standard Reading UUC Reading Error Uncertalgtg
(mm) (°c) (°c) {°c) (°c)
80 20.063 200 0.1 A, 0099
80 25.062 25.0 0™ L) 0099
80 30.052 300 0.1} Swe 0,099
80 35.043 35.0 00 % A 0.099
80 40.030 39,9 Bl 0.099

; iy

Table 2: This equipment was connected with Globe thermometer probe Modei TP3276 2, 5/N: 18020502.
Dimension: Diameter 3.3 mm. Length 205 mm.

Immersion Depth Standard Reading UUC Reading ' Error Uncertainty

(mm) (°c) (") e (c) (c)
110 20.063 201 00 0.099
110 25.062 - 0.0 0.099
110 30.052 o B, 301 0.0 0.099
110 35,043 ¢ Vgl 01 0.099
110 40.030 ([ 1401 0.1 0.099

Table 3: This equipment was conne:téd with temperature probe Model: TP3207.2, S/N: 18021266.
Dimension: Diameter 14 mm. Length 150 mm

Immersion Depth UUC Reading Error Uncertainty
{mm) (o) Q) (")
75 20.1 0.1 0.16
75 4 5.0 0.1 0.099
¥ 29.9 0.2 0.099
g75 34.9 0.1 0.099
WS 39.8 -0.2 0.099

5 qUuCHUnit Under Calibration
. Remark: The reported uncertainty of measurement is 0.16, based on standard uncertainty multiplied by a coverage factor k=2.21
providing a level of confidence of approximately 95%.

)
w #**¥+End of Certificate of Calibration™**




= e
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ihE’:‘M&
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES Z 74_§$
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 LU

TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025

CALIBRATION 0008
Certificate of Calibration CertNo.: 25CH847
Page.: 10f 3

Equipment : pH Meter Ph _\_ h S
Manufacturer : Mettler Toledo | REVIEW BY ... L.11L 0 CO"Y\(L .....
Model : SevenCompact|S220 17 'é
SeriabNG £04055460 APPROVED BY....7.... .......................
ID No. : RYG_ENO0183
Condition As-Received: Used Item 18/01/27
Received Date : 17 July 2025 NEXT CAL DATE......)Q/XV L&l ...
Calibration Date : 18 July 2025

Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

2507-0561DSC-3

ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand

(25 £ 25) °C

(50 = 15) %

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

L

Approved Signatory

21 July 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
New Stamp


Cert.No.: 25CH847
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 3240076 60RC033 251394 01 Apr 2026

- This measurement result is traceable to Sl throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement

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

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: C104059460 7.000 0.00 -0.2 7.000 0.058 2.00
10.000 -177.48 -177.6 10.000 0.058 2.00




Cert.No.: 25CH847
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading [pH Measurement| factor
(mV) () k
pH Electrode 4.007 4.008 184.6 0.0044 2.00
S/N.: 5240606 6.965 6.966 10.2 0.0084 2.00
10.010 10.009 -164.9 0.0065 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 5240606
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* B Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (x°C) k
25.0 25.001 25.0 -0.001 0.13 2.00
Remark - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) :\\Q-/_///E_
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ila%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 z, ///-:\\\\\3\

A4
/l/”luln\“\

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration = ©ertfie=® :;e-f s

Equipment : pH Meter
Manufacturer: Mettler Toledo
Model : SevenCompact S220
Serial No.: C104059460

ID No.: RYG_EN0183

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of

Condition As-Received: Used Item

Received Date: 17 July 2025 Corporate Services 3: Equipment Calibration and Testing Services.
Calibration Date: 22 July 2025

Reference: 2507-0561DSC Submitted by: ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
Ambient Temperature: ( 23 * 2) °C

Relative Humidity: (50 + 10 ) % 616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,

Rayong 21140, Thailand

Procedure used: Calibration were conducted using calibration procedure No. CP-E17 according to EURAMET cg-15.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Multi-Product Calibrator 5500A 6315011 25E1627 19 May 2026

2.This result of calibration was made on requested at the point specified by customer.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This measurement result is traceable to the International System of Unit maintained through:-

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Napachanok Prasomsoosiri Approved Signatory :
Issue Date : 23 July 2025 [ ]Phalinee Prabpaip‘al o

[ 1Nuntawat Khamchai

[v/] Pongsagorn Boonyaporn



Result of calibration :- (*) Without adjustment () After adjustment

Function: DC voltage measurement Range:
Standard Value UUC* Reading
(mV) (mV)
-200.0000 -200.0
-150.0000 -150.0
-100.0000 -100.0
-50.0000 -50.0
0.0000 0.0
50.0000 49.9
100.0000 99.9
150.0000 149.9
200.0000 199.9

2000
Error
(mV)

0.0
0.0
0.0
0.0
0.0
-0.1
-0.1
-0.1
-0.1

Cert. No.: 25E2372
Page.: 2 of 2

mV

Uncertainty
(+uv)
68
65
63
61
58
61
63
65
68

The 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 %

UUC* = Unit Under Calibration.

-00o-
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i'ﬂ%m Certificate of Calibration
N
Equipment: SPECTROPHOTOMETER Certificate No.: C06250108
Model: DR6000 Issued Date: 18 March 2025
Serial No. (or ID.): 1627845 (RYG_ENO0037) Job No.: WO-00064379
Manufacturer: HACH Page: 1 of 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Raybpg\Branely) ?hO}C\’\mV\ﬁé
616/10 Moo 5 T.Maenam Khu, %,,
A.Pluakdaeng, Rayong 21140, Thailand. aeproveD BY . 2. &
NEXT CAL. DATE W(m‘%
Environment Condition: Temperature 244  °C + 0.3 6
Humidity 60.8 %RH + 3.5 %RH
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
( Wet Chemistry Lab)
616/10 Moo 5 T.Maenam Khu, A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: Mr.Preecha Phooarsai
Calibration Date: 18 March 2025
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 9114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111587

rd

=
(Mr. Preecha Phooarsai) (Miss Kaewkan Suradech)
Person in charge Authorized signatory

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

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

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

vHEn fiaadiay matulad $ie

DKSH Technology Limited

2533 nUUFYNIN UBILNIIN LUONSETUUY NFIMWIMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-16: 11 Mar 2024



%= DKSH

Certificate No.: C06250108 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.5 0.1 0.13
536.66 536.7 -0.04 0.13
637.98 638.3 -0.32 0.13
748.48 748.8 -0.32 0.13
807.03 807.5 -0.47 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2930 0.291 0.0020 0.0045
420 nm
0.5168 0.518 -0.0012 0.0045
1.0298 1.031 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2867 0.285 0.0017 0.0045
440 nm
0.5073 0.508 -0.0007 0.0045
1.0083 1.009 -0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4595 0.461 -0.0015 0.0045
0.9334 0.935 -0.0016 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.246 0.0001 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.948 -0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2594 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.004 -0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0.258 -0.0001 0.0045
635 nm
0.4971 0.497 0.0001 0.0045
0.9720 0.973 -0.0010 0.0045

vy fraadiay maTuTal e
DKSH Technology Limited

2533 QUUFYNIN WBILUIIN 1UANSETUUY NFIMWIKIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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Certificate No.: C06250108 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7355 0.738 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2864 0.290 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.637 0.0004 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.62 +/-0.11 nm 260.6 1.7 1.770
391.44 +/-0.11 nm 391.4 1.4 1.854

Spectral Resolution *
Nominal Concentration 0.02 % viv Peak Trough Ratio SBW

Standard Wavelength (nm ) 268.66 266.69 1.38 2.00

UUC: Wavelength (nm) 268.2 266.2
Std Absorbance ( A) 0.4566 0.2780

UUC: Absorbance ( A) 0.413 0.299

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

i Siradiay malulad 91in
DKSH Technology Limited

The End of Certificate

2533 aUUAUNAN WPUWINN L WANSETUUY NFIMWKUIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-16: 11 Mar 2024
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lunsrdaudnINIAIaIIATILIARDN

Wwaiilusw: WO-00064379

aflaia3aefia; SPECTROPHOTOMETER 5u: DR6000 WNNLLALULAZAN: 1627845
f579d01 (51) M529daL (W)
18 Mar 2025 378N1905EA 18 Mar 2025 NN
Und | ludnd Und | ladnd
General
O 1. eauaNysouAFad O
n 2 AMEzen (avlddnanne, nalu-uaniadas) O
. 3 & fla - 1fln 1a309 (ONn-Off Swicth) .
O 4. luna (Keypad) O
O 5 W98 (Display, Screen Contrast) O
Spectrophoforneter
O ] 6.  usesiulnuh (Battery Backup) >= 2.5 VDC ] m
O O 7. fvywdanamaaau (Wavelength Control) O O
O 8. AMEAAU (Wavelength Check) O *
0 9.  uvasrufiauas (UV < 3,000 hour) 0 13.5 Hours
O 10.  unavriudiaus (Visible < 5,000 hour) | 893.0 Hours
= 11.  ataviavanaéinatae (Carousel Module) [
PpH Meter and Conductivity Meter
O O 12.  81@A5a ( Electrode and Connection Cable ) O O
m ] 13.  szeudnsazany’u Electrode (Level KCI) O O
O m 14.  shilafulane Electrode (Dust Protection Hood) O O
O O 15.  andualdnnsm (Stand) 0 0
Turbidimeter
O 1 16. é'\mﬁm}uﬁﬁﬁam (No Sample) O O
O | 17.  ssfunisdavd@Inzaduay (>= 2.5 lufu 3.0) | |
Automatic titrator
O O 18.  d@nw Piston Burettes O O
O O 19.  Function Rinsing and Dosing O O
O O 20. 5zuuviamumuquﬂnsniﬂs::nau O O

WANBW/aIUA © * 656.1nm = 656.1nm

*486.0nm = 485.7nm

v fiaadies maTulad 3in

DKSH Technology Limited

2533 aUUFYIIN UWUWUWIN LWANSETDUY NFIMWHUIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Mr.Preecha Phooarsai

Service Engineer

CAL-FM-R31-03: 20 Jul 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7~ .

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ¥
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

NSC-TISI-TIS17025

Certificate of Calibration  cert No.: 25tm10

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

(\/) Suwit Imjai
() Kunchit Promprat

Issue Date :

Page.: 1 of 2
, PhotchanaS.
DO Meter with Sensor | o e UIEW BY ..o,
YsI p E
APPROVED BY.....0 oo,
5000-115V
15E102796
NEXT CAL DATE...... 20/07/26
RYG_EN0032

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thailand

TPA On Site Calibration Laboratory

17 January 2025
20 January 2025
(26+£10)°C
(50 +30)%
(220+22)V

Warakorn Lerngagtrakul

Approved Signatory

23 January 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
New Stamp


Equipment : DO Meter with Sensor Cert. No.: 25LM10
Condition As-Received : Used Item Page.: 2 of 2
Reference : 2501-0600DSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2411022 TPA 17 Sep 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 15E100464
Calibration| Immersion Standard uuc* . Coverage
] Error Uncertainty
Point Depth Temperature Reading Factor
(C) (mm) (°C) (C) (C) (£°C) k
20.00 60 20.002 19.81 -0.192 0.15 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

UUC* : Unit Under Calibration

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

-00o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Pornthippa Tameyakul

() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 25TW15
Page.: 1 of 2

DO Meter

YSI

5000-115V
15E102796
RYG_EN0032
17 January 2025
20 January 2025
2501-0600DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)

616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng,
Rayong 21140, Thailand

Temperature (25+5)°C

Humidity (50+20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

S

Approved Signatory

21 January 2025



Cert.No.: 25TW15
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 15E100464

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.20 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’,///,:\\\\\C

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

NSC-TISI-TIS17025

Certificate of Calibration  cert No: 24Tm1663

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/ ) Kunchit Promprat

Issue Date :

Page: 10of 3

Low Temp. Incubator .

REVIEW BY ........... 72&/{/1/‘&{ .......
Memmert
IPP750 APPROVED BY........ [ o NN
V818.0084

01/05/26

RYG_EN0154 NEXT CAL DATE.......» ..o

ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu,

A.Pluakdaeng,

Rayong 21140, Thailand

BOD Room

01 November 2024
01 November 2024
(26+10)°C
(50 £30) %
(220+22)V

Krisda Malee

vak&.

Approved Signatory

07 November 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.



chutikarn.siripong
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Equipment : Low Temp. Incubator Cert. No.: 24TM1663
Condition As-Received : Used Item Page: 2 0of 3
Reference : 2411-00020C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1 ) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. ( °C) 24 25
REL.Humid. ( % ) 55 53
b2 4d
AC Supply ( Volt ) 220 221
|
o o
1 3
9 (ref.) Position : Ref. Std.
R ID No.:
H 6 L H/2 8
Q ! Q 1 1RTD-2/1
s V) 2 1RTD-2/2
Paa ?‘W/é“;D,Z}L - D 3 22-01RTD-03
~—o¥ 4 1RTD-2/4
W 5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Details : Dimension of Chamber : 8 1RTD-2/8
b 10 - D = 0.60 o 9 (ref.) 23-01RTD-09
b= 10 cm W = 1.0 m
c= 10 cm H= 1.2 m

Capacity = 0.72 m?3



Equipment : Low Temp. Incubator Cert. No.: 24TM1663

Condition As-Received : Used Item Page: 3 0of 3
Reference : 2411-00020C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (c) [ (C) (£°C) (°C) (°C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
Calibration Measured Tentpferature (°C) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.071 | 19.915 | 20.273 | 20.179 | 19.977 | 19.782 | 20.056 | 20.026 | 20.033 0.30

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UucC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ””,//;:T_:::::C
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 iy NSCTIBETIE 058
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Y. L = Cert.No.: 25CG3668
Certificate of Calibration _
Page.: 1 of 2
Equipment : Burette
Capacity A 50 mL REVIEW BYi. == 72“/(/5“{! .........
Serial No. : - VA&'
APPROVEDBY,. ..k ot . S 0 N
ID. No. : RYG_EN0216
Manufacturer : Witeg NEXT CAL DATE..... 1 8/ 09/ 26 .........
Made in : Germany

Submitted by :

Ambient Temperature :

Relative Humidity :
Barometric Pressure :

Calibration Procedure :

Calibrated by :

Approved by :

() Ponpan Paipim

(V') Chakrit Waewwanjua

Issue Date :

ALS Laboratory Group (Thailand) Co.,Ltd.
Rayong Branch

616/10 Moo 5 T.MaenamKoo, A.Pluakdaeng
Rayong 21140, Thailand

(20 + 2.5) °C
(50 + 10) %
753 mmHg
ASTM E 542 - 01

Srisuda Khamtha

Approved Signatory

19 September 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Burette Cert.No.: 25CG3668

Received Date : 16 September 2025 Page.: 2 of 2
Condition As-Received : Used ltem

Calibration Date : 18 September 2025

Reference : 2509-0564DSC-3

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205 B134206712 140RC007  25MM296 TPA 16 July 2026
2) Humidity/Baro/Temp MHB-382SD AM.42259 140EC016 25H1616 TPA 14 Aug 2026
3) Digital Thermometer HH376 230806555 140EC013 2511740 TPA 17 Jan 2026

This measurement result is traceable to SI Unit
2. The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 iC

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (xmL) Factor
10 10.0264 0.0082 2.00
25 25.0141 0.0087 2.00
50 49.9952 0.010 2.00

Remark mL = cm3

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %.

-00o0-
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NSC-TISI-TIS 17025 KON

- = NSC-TISI-TIS 17025

Calibration 0426 CALIBRATION 0426

Calibration certificate Calibration Certificate No. ~ 25BKL0002

Object Electronic non-automatic weighing instrument This calibration certificate documents the
traceability to national standards.
Uncertainties of measurements are taken into

Manufacturer Sartorius account when only statements of compliance
are made.
This certificate was prepared by Sartorius

Type MCE224S-2S00-U Corporation in accordance to the current
ISO/IEC 17025:2017 standard and Sartorius
Work Instruction (Method) SOP WI 08.

Serial | QM Ident. no. 38101399 | RYG_ENO0163 This certificate relate and apply this equipment

- only.
Customer ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong
Branch)

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng,
Rayong 21140, Thailand.

Order no. 2230 APPROVED BY [ b

Number of pages 4

Date of calibration 20 Feb 2025

This calibration certificate may not be reproduced other than in full except with the permission of NSC-TISI-TIS-17025 and the

issuing laboratory. Calibration certificates without signature are not valid.

The user is obliged to have the object recalibrated at appropriate intervals.

Date 06 Mar 2025 Approval of the Calibration Certificate
—

Mr. Chonchai Inthana

Person in charge

hen

Kachen Lalee

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5

Page 114



Calibration certificate No.: 25BKL0002

Calibration Certificate

Calibration object

Single range instrument

Model MCE224S-2S00-U

Serial Number 38101399

QM Ident. no | Inventory no. RYG_ENO0163 | ---

Maximum capacity (Max. load) 220.0000 g

Measured range 220.0000 g

Scale interval 0.0001 g

Place of calibration

Address According to page 1
Department | Cost center Laboratory Department. | ---
Building | Floor --- | 1st Floor.

Room Balance Room.
Maximum temperature variation at place of calibration 5K

Calibration procedure

EURAMET cg-18, V4.0 - Guidelines on the Calibration of Non-Automatic Weighing Instruments

Test equipment

Test equipment type Test equipment ID Valid until
Thermometer MHB-382SD s/nB011342 Traceable to Sl unit through DKSH 21 Aug 2025
Test weight set OIML R111 E2 Certificate No.M2308197S ,E2(Traceable to Sl unit through TCS) 23 Aug 2025

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5

Page

2|4



Calibration certificate No.: 25BKL0002

Calibration Certificate

Adjustment Status

The measuring device was internally adjusted before the calibration.

Environmental and measuring conditions
Date of calibration 20 Feb 2025

Temperature at place of calibration | Temp. diff.

. 244°C|06K
Tweights - Tplace
Measuring conditions The installation site is suitable. The device was levelled. Balance was
loaded up to Max before test.
Comments Humidity 58.0 %RH.

Measurement results | Measurement uncertainties

Repeatability Eccentricity

Test load (nominal): 10 g | 200 g Test load (nominal): 100 g
10g9g 200 g Center 100.0000 g

1 10.0000 g 200.0000 g Front left 100.0000 g

2 10.0000 g 200.0000 g Back left 100.0000 g

3 10.0000 g 200.0001 g Back right 100.0000 g

4 9.9999 g 200.0000 g Front right 99.9999 g

5 9.9999 g 200.0000 g Maximum deviation from centric loading indication

6 10.0000 g 200.0001 g |Alecc| max = 0.0001 g

7 10.0000 g 200.0000 g

8 10.0000 g 200.0000 g

9 9.9999 g 200.0001 g

10 10.0000 g 200.0000 g

s =0.00005g s =0.00005g

Error of indication

Testload Indication Error Expansion factor Uncertainty Uncertainty relative
L I E k U(E) Urel(E)
0.0100 g 0.0100 g 0.0000 g 2.00 0.00013 g 1.3 %
0.1000 g 0.1000 g 0.0000 g 2.00 0.00013 g 0.13 %
0.5000 g 0.5000 g 0.0000 g 2.00 0.00013 g 0.026 %
1.0000 g 1.0000 g 0.0000 g 2.00 0.00013 g 0.013 %
5.0000 g 5.0000 g 0.0000 g 2.00 0.00013 g 0.0026 %
10.0000 g 9.9999 g -0.0001 g 2.00 0.00013 g 0.0013 %
20.0000 g 20.0000 g 0.0000 g 2.00 0.00014 g 0.00068 %
50.0000 g 50.0001 g 0.0001 g 2.00 0.00015 g 0.00029 %
100.0000 g 100.0000 g 0.0000 g 2.00 0.00018 g 0.00018 %
200.0000 g 200.0000 g 0.0000 g 2.00 0.00028 g 0.00014 %
220.0000 g 220.0000 g 0.0000 g 2.00 0.00032 g 0.00015 %
Maximum error of indication |[Elmax = 0.0001 g

Urel(E) is the quotient of U(E) and test load L. The uncertainty of measurement U(E) is valid only if error E is considered. You will find reference notes on the
uncertainty of measurement in use under: Appendix to the calibration certificate | Interpretation of measurement results.

Reference note: The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the documented
Expansion factor, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the
measurand will be in the assigned value range.

End of calibration certificate

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang Verical®
10310 Bangkok Version 6.5 Page 3|4



Interpretation of measurement results | Appendix to the calibration certificate

Uncertainty of measurement in use

Device adjusted before measurement

Temperature deviation considered

Temperature coefficient considered

Uncertainty of the weighing result Ug (W)

Reference note: The current uncertainty of measurement is calculated by entering of the reading R into this formula. In relation to this, there is no need for a
correction of the indication error. The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied with an

Yes
1.5 K (isoCAL active)
1-10°/K

Ugl(W) = 0.00013 g +1.16 - 10-5 - R

Expansion factor of 2, determined in accordance with the European Calibration Guideline EURAMET cg-18, V4.0. There is a 95 % probability that the value of the

measurand will be in the assigned value range.

Indication in % from max load Net indication Uncertainty Uncertainty relative
R Ugi(w) Ugi(W)rel

1% 2.2000 g 0.00016 g 0.0071 %

25 % 55.0000 g 0.00077 g 0.0014 %

50 % 110.0000 g 0.0014 g 0.0013 %

75 % 165.0000 g 0.0020 g 0.0012 %

100 % 220.0000 g 0.0027 g 0.0012 %

Graphic realization of the relative uncertainty of measurement | process accuracy

1000

100

[%]

0.1

0.01]

0.001]

/

10

1E05 0.0001 0001

Displayed example

Process accuracy
Safety factor
Minimum sample weight

0.01

0.1
[g]

1.00 %
3
0.0381g

Safety factor

Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Huaykwang
10310 Bangkok

Verical®
Version 6.5 Page

414



©/SCG

Metrology Center

SCI ECO Services Company Limited
51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025
CALIBRATION 0244
Bangkok Tel : +668 9205 6851 , +669 81924 0059
Saraburi Tel : +669 8247 2360
Website : www.scieco.co.th  E-Mail : calibrate @scg.co.th

Certificate No. T251530

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

: MEMMERT
: UF110
: B416.2420

: RYG_EN0012 SRSl onioakiil

Certificate of Calibration Page 1 of 3

: Chamber ( Oven )

Review gy L hamdoll.

k
i
¢
1 APP P
§ ROVED BY ;7
b

! wexr oL pate 10] ) &%

: T6444AS

: ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)

616/10 Moo 5 T.Maenamkoo,

A.Pluakdaeng, Rayong 21140

: ENVIRONMENT LABORATORY

: 3 September 2025

: Sujjar Naknakred ( Site Calibration Manager )

i }YVLZ'Q; Boonchai Suriyawong (Site Calibration Manager)
17 SEP WD

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrological Center.

FM-TL06 102/27-03-68



©/SCG

Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260 NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T251530 Page 2 of 3

Calibration Report

Equipment : Chamber ( Oven)
Date of Calibration : 10 September 2025
Environment : Temperature : 35.7-36.6 °C

Line Voltage : 226.8-233.7 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1.

This equipment was calibrated by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer detector use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2019) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 ohm 30-(CH1-10) T242203 9 November 2025
DATA LOGGER  34970A T47 T242203 9 November 2025
. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244,
. Condition of calibrated item : good
Equipment Description :
Time Constant 3 Hour 29 Minute At 104 OC
Fresh Air Damper Open Min [:] Medium |:| Max
D Close
|:| Not Available
. Adjustment :
() without adjustment ( X ) after adjustment

Approved By IZJ [Zd\

FM-TLO07 102/27-03-68



Metrology Center
SCI ECO Services Company Limited

51 Moo 8, Tubkwang, Kaeng Khoi, Saraburi, Thailand 18260

©/SCG

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T251530 Page 3 of 3

Calibration Report

30-CHT 30-CH8
F 3
30-CH5 30-CHé
<+—— Chamber Edge
30-CHY
Q
H
30-CH3 . 30-CH4
H:?2
|2 O
30-CW 30-CH2
W72 D
: 4 R
W
Remark : Internal Dimensions of Chamber : W (Width) = 56 cm. , H (Height) = 48 cm. and D (Depth) = 40 cm.
Size of Installed Standard sensor number 30-CH1 to number 30-CH8: a=5cm. ,b=5cm. and ¢c=5cm.
Size of Installed Standard sensor number 30-CH9 : W/2 = 56 cm./2 , H/2 = 48 cm./2 and D/2 = 40cm./2
Measurement Results
Average Standard Reading at each position (°C)
Calibration Point 30-CH1 30-CH2 30-CH3 30-CH4 30-CHS5 30-CH6 30-CH7 30-CH8 30-CH9
104 104.02 103.70 104.01 104.16 104.11 104.08 104.01 104.33 103.61
180 180.67 178.78 180.38 179.85 179.16 180.27 180.98 181.04 179.49
Chamber ( Oven) Temperature Distribution
Reading (°C) Coverage
Setting °C Average (°C) Stability (x °C) Uniformity (°C) Uncertainty (+ °C)
Min , Max Average Factor k
104.0 103.9,104.1 104.0 104.00 0.08 0.61 0.42 2.00
180.0 179.9, 180.1 180.0 180.07 0.21 1.51 0.52 2.00

* The quoted uncertainty exclude "uniformity”

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test onty.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

a level of confidence of approximately 95 % .

End of Certificate.

Approved By.

P

FM-TL07 102/27-03-68
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Saraburi Tel : +66 3627 3096 Fax :+66 3627 3100

Bangkok Tel: +668 92056851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No.T242075

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 3

Certificate of Calibration

Liquid Bath ( Water )

Memmert REVIEW BY ......... 72“’(/ t d/f// ........
WNE29 oson
APPROVED BY ..o
1623.0105
RYG EN0220
~ NEXT CAL DATE....... 19/12/25
T5650A5

ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch)
616/10 Moo 5 T.Maenam Khu,

A.Pluakdaeng, Rayong 21140

Wet Chemistry Lab

11 December 2024

Atiphong Rongrat ( Technician )

; ?’\""4\‘\ / Boonchai Suriyawong (Site Calibration Manager)
10 DEC 2024

The uncertainties are for a confidence probability of approximately 95%.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national standards
and to the units of measurement realized at the corresponding national standard laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Metrology.

FM-L14 119/18-08-66
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(){ ' SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T242075 Page 2 of 3

Calibration Report

Equipment : Liquid Bath ( Water )
Date of Calibration : 19 December 2024
Environment . Temperature : 25.3-25.9 °C

Line Voltage : 221.4-2254 V
Relative Humidity : 55-65 %RH

Cond|t|onofth|sresultsofcahbratmn
1. This equipment was calibrated by insert five resistance thermometer detectors into its water bath , the other one
thermocouple type T use for ambient temperature measurement . The calibration was done in according
to WI-T36 ( based on ASTM E715-80 ( Reapproved 2001 )).

All data show below were final values and the initial data from customer request . The temperature scale used, was based

on ITS - 90.
2. Reference Standard Instrument :
Instrument Model Instrument No. Certificate No. Due Date
RTD 100 OHM M34 (CH1-CH5) T240400 16 March 2025
DATA LOGGER 34970A T193 T240400 16 March 2025

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good
Equipment Description :
Time Constar 1 Hour 30 Minute At 63 °C

5. Adjustment :
( X ) without adjustment ( ) after adjustment

Approved By. M

FM-L15 118/18-08-66



©|SCG

SCI ECO Services Company Limited

Metrology

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T242075

Calibration Report

Page 3 of 3

Side View Top View STD4 = M34.CH-4
il e STD3 = M34.0n:3 Geometric Cenler (Reference point) /
T _______________________________ 4
H -‘L/Immersion line (depth = 6 e @®: T i
A S o i e 4 (D=Medium level)
l STD2 = |m34cH-2
STD1 = M34.CH-1 TDS :M34.CH-5
< L > \ uuc 's floor
@1~15 = Position of Working standards
- D = Medium leve 12 cm. Working space dimension: 62 x 42 x 15 (WxLxH)
- UUC 's medium : Water
- Working standards are located : 2.5  cm. away from each coner and walls.
Measurement Results:
Average Standard Reading at each position (DC )
Calibration Point M34.CH-1 M34.CH-2 M34.CH-3 M34.CH-4 M34.CH-5
63 62.87 63.00 62.88 62.98 63.22
85 84.76 85.14 84.89 856.07 85.24
Liquid Bath ( Water ) Temperature Distribution
. Reading (OC ) Averége Stability Uniformity Uncertainty Coverage
Setting ( C) o o o =
Min , Max | Average (C) (+ C) (+ C) (+C) Factor k
63.0 - 63.0 62.99 0.07 0.25 0.23 2.00
85.0 & 85.0 85.02 0.13 0.35 0.26 2.00

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution,

providing a level of confidence of approximately 95 % .

Approved By. M

FM-L15 118/18-08-66






