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Calibrated Freq. Calibrate Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months) Date (Months)
Stack |Total Suspended Particulate Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Workplace Silica [DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Stack Total suspended Particulate  |Dry Gas BKK_FS0465 8Jan-24 8Jul-24 6 Workplace  [sulfuric Acid DRYCAL FLOWMETER BKK_F51347 18-Aug23 18-Aug 20 2
Stack. Total Suspended Particulate  [Pitot Tube BKK_FS0473 8-Jan-24 8ul-24 6 Workplace _[Sulfuric Acid lon Chromatography BKK_ENOO69 12-Jan-24 12-Jan-25 12
Stack |Total Suspended Particulate Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Workplace | Copper [DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Stack Total suspended Particulate  |Digital Balance RYG_EN0003 22-Feb-24 22-Feb-25 12 Workplace  |Copper icp-OEs BKK_ELO037 20-Mar-23 19-5ep-24 18
Stack. Oxides of Nitrogen Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Workplace |Zinc [DRYCAL FLOWMETER BKK_FS1347 18-AUg23 18-Aug-24 12
Stack Oxides of Nitrogen Dry Gas BKK_FS0465 8-Jan-24 8-Jul-24 6 Workplace | Zinc ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18
Stack Oxides of Nitrogen Pitot Tube BKK_FS0473 8-Jan-24 8Jul-24 6 Workplace [Nitric Acid DRYCAL FLOWMETER BKK_FS1347 18-AUg-23 18-Aug-20 12
Stack Oxides of Nitrogen Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Workplace _[Nitric Acid lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Stack Oxides of Nitrogen Vacuum Gauge RYG_FS0332 30-Mar-23 30-Sep-24 18 Noise Leq 24 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0O37 18-5ep-23 18-Mar-25 18 Noise Leq 24 hrs Sound Level Meter RYG_F50492 23-Feb-24 22-Feb-25 12
Stack [Sulfur Dioxide [Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Noise Leq 24 hrs Sound Level Meter RYG_FS0493 23-Feb-24 22-Feb-25 12
Stack Sulfur Dioxide Dry Gas BKK_FS0465 8-Jan-24 8-Jul-24 6 Noise Leq 24 hrs Sound Level Meter RYG_FS0494 23-Feb-24 22-Feb-25 12
Stack Sulfur Dioxide Pitot Tube BKK_FS0473 8-Jan-24 8-Jul-24 6 Noise Leq 24 hrs Sound Level Meter RYG_FS0495 23-Feb-24 22-Feb-25 12
Stack [Sulfur Dioxide Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Noise Leq 8 hrs Sound Calibrator NKH_FS0019 20-Sep-23 20-Sep-24 12
Stack Hydrogen Chloride Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Noise Leq 8 hrs Sound Level Meter RYG_FS0007 25-Jan-24 24-Jan-25 12
Stack Hydrogen Chloride Dry Gas BKK_FS0465 8Jan-24 8Jul-24 6 Noise Leq 8 hrs Sound Level Meter RYG_FS0012 25-Jan-24 26-Jan-25 12
Stack Hydrogen Chloride Dry Gas BKK_FS0525 4-Apr-24 3-0ct-24 6 Noise Leq 8 hrs Sound Level Meter NKH_FS0132 4-Jul-23 4-Jul-24 12
Stack Hydrogen Chloride Pitot Tube BKK_FS0473 8-Jan-24 8-Jul-24 6 Noise Leq 8 hrs Sound Level Meter NKH_FS0133 28-Jun-23 28-Jun-24 12
Stack Hydrogen Chloride Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Noise Leq 8 hrs Sound Level Meter NKH_FS0134 28-Jun-23 28-Jun-24 12
Stack Hydrogen Chloride lon Chromatography BKK_ENOO69 12-Jan-24 12-Jan-25 12 Noise Noise Dose, TWA Dose Badge Reader NKH_FS0029 10-Nov-23 S-Nov-24 2
Stack Sulfuric Acid Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Noise Noise Dose, TWA [Dose Badge Reader RYG_FS0212 18-Aug-23 18-Aug-24 12
Stack Sulfuric Acid Pitot Tube BKK_FS0473 8-Jan-24 8-Jul-24 6 Heat Heat Stress [Heat Stress Monitor RYG_FS0356 12-Jan-24 11-Jan-25 12
Stack [Sulfuric Acid Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Heat Heat Stress. Heat Stress Monitor RYG_FS0357 12-Jan-24 11-Jan-25 12
Stack | Copper Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6 Heat Heat Stress [Heat Stress Monitor RYG_FS0358 15-Jan-24 14-Jan-25 12
Stack Copper Pitot Tube BKK_FS0473 8-Jan-24 8Jul-24 6 Heat Heat Stress Heat Stress Monitor NKH_FS0060 5-Feb-24 4-Feb-25 12
Stack Copper Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Tluminance [luminance Lux Meter RYG_FS0471 1a-Mar-24 13-Mar-25 12
Stack. | Copper ICP-OES BKK_EL0037 20-Mar-23 19-Sep-24 18 Illuminance Illumninance Lux Meter RYG_FS0536 28-Nov-23 27-Nov-24. 12
Stack Zinc Console Control Unit BKK_FS0468 BJan 24 BIul2a 3 Rayong Lab__|Temperature. Digital Thermometer With Sensor RYG_F50469 14-Dec-23 14-Dec-24 2
Stack Zinc Pitot Tube BKK_FS0473 8-Jan-24 8-Jul-24 6 Rayong Lab__|oH at 25 C. [pH Meter RYG_ENO152 14-Dec-23 14-Dec-24. 12
Stack | Zinc Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12 Rayong Lab BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Stack. Zinc ice-0Es BKK_EL0037 20-Mar-23 19-Sep-24. 18 Rayong Lab  [BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Ambient _|Particulate Matter (PM-10) FHigh Volume RYG_FS0397 B E On site Calibration Rayong Lab__[8OD Burette RYG_EN0216 25-Sep-23 25-Sep-24 12
Ambient Particulate Matter (PM-10) High Volume RYG_FS0188 - - On site Calibration Rayong Lab  |COD RYG_EN0O037 18-Sep-23 18-Mar-25 18
Ambient  |Particulate Matter (PM-10) Digital Balance RYG_ENOOOL 22-Feb-24 22-Feb-25 12 Rayong Lab _|Total Suspended Solids Electronic Balance RYG_EN0002 22Feb28 22Feb-25 12
Ambient Total Suspended Particulate _|High Volume. RYG_FS0182 B E On site Calibration Rayong Lab__[Total Suspended Solids Hot Air Oven RYG_ENOO10 21-Mar-24 21-Sep-25 18
Ambient Total Suspended Particulate High Volume RYG_FS0180 - - On site Calibration Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Ambient  |Total Suspended Particulate  |Digital Balance RYG_ENOOOL 22-Feb-24 22-Feb-25 Rayong Lab  |Total Dissolved Solids 180°C  |Hot Air Oven RYG_ENOD10 21-Mar-24 21-5ep-25 18
‘Ambient [Copper High Volume RYG_FS0182 - - On site Calibration Rayong Lab Ol & Grease Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Ambient Copper High Volume RYG_FS0180 - - On site Calibration Rayong Lab  |Oil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Ambient  |Copper ice-0Es BKK_EL0037 20-Mar-23 19-5ep-24 18 Rayong Lab |0l & Grease. [ Water Bath RYG_ENOO6L 21-Mar-24 21-5ep-25 18
Ambient  |Zinc High Volume RYG_FS0182 - B On site Calibration Rayong Lab__|Chloride Burette. RYG_EN0216 25-5ep-23 25-Sep-24 12
Ambient | Zinc High Volume RYG_FS0180 - - On site Calibration Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_ENO188 11-Mar-24 11-Sep-25 18
Ambient  |zZinc ice-0Es BKK_EL0037 20-Mar-23 19-5ep-24 18 Rayong Lab | Total Kjeldahl Nitrogen pH Meter RYG_ENO152 14-Dec-23 14-Dec-24 12
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0463 4-Jan-24 4-Jul-24 6 Water Lab Lead ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Ambient Nitrogen Dioxide: NO, Analyzer RYG_FS0261 4-Jan-24 4-Jul-24 6 Water Lab Lead Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Ambient [Sulfur Dioxide SO, Analyzer RYG_FS0462 4-Jan-24 4-Jul-24 6 Water Lab Lead [Chamber (Cold Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Ambient [Sulfur Dioxide SO, Analyzer RYG_FS0260 4-Jan-24 4-Jul-24 6 Water Lab Iron ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Ambient Wind Speed / Wind Direction [Wind Speed / Wind Direction RYG_FS0081 18-Jan-23 18-Jul-24 18 Water Lab Iron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Ambient Wind Speed / Wind Direction [Wind Speed / Wind Direction RYG_FS0087 19-Jan-23 19-Jul-24 18 Water Lab Iron [Chamber (Cold Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Ambient Hydrogen Chloride Field Rotameter RYG_FS0658 1-Apr-24 1-Jul-24 3 Water Lab Copper ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Ambient Hydrogen Chloride lon BKK_EN0069 12-Jan-24 12-Jan-25 12 Water Lab Copper Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Ambient [Sulfuric Acid Field Rotameter RYG_FS0658 1-Apr-24 1-Jul-24 3 Water Lab | Copper [Chamber (Cold Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Ambient _|Sulfuric Acid lon Chromatography BKK_EN0069. 12-Jan-24 12-Jan-25 12 Water Lab  [Zinc ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Workplace Hydrogen Chloride [DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12 Water Lab | Zinc Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Workplace Hydrogen Chloride: lon C| BKK_EN0069 12-Jan-24 12-Jan-25 12 Water Lab | Zinc [Chamber (Cold Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Workplace | Total Dust DRYCAL FLOWMETER BKK_FS1347 18-Aug23 18-Aug-24 12
Workplace |Total Dust Digital Balance RYG_ENO004 22-Feb-24 22-Feb-25 12
Workplace  |Respirable Dust DRYCAL FLOWMETER BKK_FS1347 18AUg23 18-Aug-20 12
Workplace _|Respirable Dust Digital Balance RYG_EN0004. 22-Feb-24 20-Feb-25 12
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

PROBE NOZZLE DIAMETER

Calibration Date 8Jan24 Ambient Temperature (°C) 27.3 CALIBRATION DATA SHEET
X | %) 35
Calibration sheet No. : C-080124-BKK_FS0469 Relative Humidity (%) Calibration Date 8 Jan 24 Nozzle Set ID. BKK_FS0474
Digital Temperature ID BKK_FS0469 Reference Temperature ID RYG_FS0681 Calibration Sheet No. : C-080124-BKK_FS0474 Vernier Caliper ID.: BKK_FS1123
Serial No. : 1302005 Serial No. : 201090014918
Model XC572:V Model Digicon-CC-VT-MS Nozzle Diameter (cm.) Hi- Lo (0, +D,+D)/3
Nozzle ID #
Next Calibrate : 13 Nov 24 D, D, D, Ap D..,
Location L Digital T Error MPE Pass / Fail 1 0.305 0.300 0.305 0.005 0.303
°c °c °c
Sk o o o = ass 2 0.455 0.455 0.455 0.000 0.455
25 24 il 3 Pass 3 0.604 0.602 0.601 0.003 0.602
50 49 Bl +3 Pass
100 101 1 +3 Pass 4 0.760 0.765 0.770 0.010 0.765
150 150 0 2 Pass 5 0935 0.945 0.935 0010 0.938
200 200 0 43 Pass 3 3 3 3
250 250 0 3 Pass 6 1.095 1.098 1.092 0.006 1.095
300 300 [ +3 Pass
500 501 1 = Pass 7 1.260 1.260 1.260 0.000 1.260
Probe 100 101 1 £ Pass 8 1,605 1.600 1.610 0.010 1.605
120 120 [ +3 Pass
140 140 [ +3 Pass
Oven 100 100 [ +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Filter 100 102 2 3 Pass
Where
120 121 1 +3 Pass
140 141 1 +3 Pass DD, D,  =There different nozzle diameters at 60 degrees to
Exit [ 0 [ 3 Pass o . o oss
0 o 3 = Pass each other, each measured the nearest mm. T
20 19 -1 3 Pass Ap = Maximum distance between any two diameters,
Meter 0 -1 -1 43 Pass
must be < 0.100 mm
25 24 -1 43 Pass
50 48 2 +3 Pass D,, =(D,+D,+Dy)/3
AUX 0 0 0 +3 Pass MEASUREMENT PLANE
25 24 -1 3 Pass
50 49 Kl 3 Pass - .
¢ lieit 1.
Salsit  Phoisan ph W w
MPE : (Maximum error of AN snsiariuania Calioratedby : __ Approvedby
( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong )
Saohsit i e o breedt J o ;;" - L'y"‘”‘"" o Field Scientist (4) Field Specialist (1)
Calibrated by L AT Approved by
( Mr. Saksit Phaisanphisut ) ( Mr.Natthapol Jiengwareewong)
RYG Fild Sonice Scientis (4) RYG Fild Servioe Specialist (1) P ———
FORM NO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 16/2/23
Stopwatch Calibration Test Report
Calibration Date : 8 Jan 24 Next Cal. Date: 8 Jul 24
DRY GAS METER CALIBRATION TEST REPORT
Calibration of Date ~ 8-Jan-24 Barometric Pressure ( mm.Hg ) : 7553 Baromefric Pressure (mmHg}: 7553 Temperature (C) : 27.3
Next Calibration Date 8-Jul-24 Relative Humidity (%) 35.0 Relative Humidity (%) 35.0
Temperature ('C ) 27.3
Dry Gas Meter Data Reference Dry Gas Meter Data
Dry Gas Meter Data Reference Dry Gas Meter Data Reference Stopwatch Data Console Control Meter Data
Calibration sheet No. : C-080124-BKK_FS0465 Reference Dry Gas Meter ID :  BKK_FS1122
Stopwatch ID No. E18061 Dry Gas Meter No. :BKK_FS0465
Dry Gas Meter D BKK_FS0465 Serial No. © A2003240
Serial No. 1302005 Correction Factor (Y) 0.9824 Model : F808 Model XC-60C-V
Model No XC-60C-V Next Calibration Date : 7 Nov 24 Serial No. : - Serial No 1302005
Calibration Date : 8 Sep 20
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter Certificate No. - E-2009018
Correction
Vr (Liters) Tr Vm (Liters) Ti To Avg. Tm Factor
Final Initial Total (c) Final Initial Total (cy (c) (c) (v) Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
30.00 0.00 30.00 28.0 29.03 0.00 29.03 25.0 250 25.0 1.0052 1 5:00:03 5:00 3 0.00005
30.00 0.00 30.00 28.0 29.04 0.00 29.04 25.0 250 25.0 1.0048
2 5:00:09 5:00 8 0.00013
60.00 0.00 60.00 28.0 60.42 0.00 60.42 25.0 250 25.0 0.9659
60.00 0.00 60.00 280 60.42 0.00 60.42 25.0 250 25.0 0.9658 3 5:00:09 5:00 9 0.00015
90.00 0.00 90.00 27.0 91.48 0.00 91.48 250 250 25.0 0.9601 4 5:00:11 5:00 " 0.00018
90.00 0.00 90.00 27.0 91.49 0.00 91.49 25.0 25.0 25.0 0.9600 5 5:00:05 5:00 5 0.00008
Avg oo 6 5:00:06 5:00 6 0.00010
7 5:00:06 5:00 6 0.00010
Y = Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual + 0.05 from average. s 50008 5:00 s 0.00013
9 5:00:09 5:00 9 0.00015
10 5:00:07 5:00 7 0.00012
1 |\ ﬂo\? j . Average 0.00012
P A O
Calibrate by & Approved by sD 0.00004
Mr. (jittakorn.sriwasa ) Mr.( Natthapol Jiengwareewong )
RYG Field Service Scientist (2) RYG Field Service Specialist (1)
Calibrate by : C it Fhoaisevw phoset Approved by J l"’:t;;" v W

FORM NO.: F 06-023 REVISION NO.: 1 ISSUE DATE: 30/6/22

Mr. Saksit Phaisanphisut Mr.Natthapol Jiengwareewong

RYG Field Service Scientist (4) RYG Field Service Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date 8Jan 24 Ambient Temperature (“C) 273
Calibration sheet No. : C-080124-BKK_FS0467 Relative Humidity (%) : 35
Digital Temperature ID BKK_FS0467 Reference Temperature ID RYG_FS0681
Serial No. : 1302005 Serial No. : 201090014918
Model XC572:V Model : Digicon-CC-VT-MS
Next Calibrate : 13 Nov 24
Location Digital T Error MPE Pass / Fail
°c °c °c
Stack [ 0 [ +3 Pass
25 24 -1 +3 Pass
50 49 Bl +3 Pass
100 99 gl 3 Pass
150 151 1 +3 Pass
200 201 1 43 Pass
250 251 1 +3 Pass
300 301 1 +3 Pass
500 501 1 +3 Pass
Probe 100 99 Bl +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Oven 100 101 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Filter 100 99 1 +3 Pass
120 121 1 +3 Pass
140 141 1 +3 Pass
Exit [ 0 [ +3 Pass
10 9 Bl +3 Pass
20 19 Bl +3 Pass
Meter 0 0 0 43 Pass
25 24 -1 +3 Pass
50 49 - +3 Pass
AUX [ 0 [ +3 Pass
25 24 1 +3 Pass
50 49 Kl 3 Pass
MPE : (Maximum issible error of AANuAINA nsTarivanle

t“{' v / JeDpee A~

3 Approved by : J wj

Calibrated by :

Type S Pitot Tube Calibration

Date Calibration ~ 8-Jan-24 Due Date 8-Jul-24
Pitot ID BKK_FS0473 Inclinometer ID BKK_FS1131
Pitot SN _ Vernier ID RYG_FS0539
B\\b‘ Parameter | Value Allowable Range Check
= al 2.5 -10° < al <+10° oK
o2 1.4 -10°< a2 < +10° OK
B1 0.8 5°< BL<+5° oK
22: B2 0.4 5°< B2<+5° oK
Y 0.3 - -
[¢] 0.2 - -
gzt [ Z=Atany | 0005 7 <0.125" OK
W =Atan 6 0.003 W <0.031" OK
= T Dt 0310 | 0.188"t00.375" oK
_4 " A/2Dt 1.484 1.05< PA/Dt< 1.5 OK
=X - 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.

Mo ey

Calibrated by : Approved By :

( Mr. saksit Phaisanphisut )
RYG Field Services Scientist (4)

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

( Mr.Jittakorn.Sriwasa )

Enviro Field Service Scientist (2)

(Mr.Natthapol Jiengwareewong)

Enviro Field Service Specialist (1)

FORMNO.: F 06-027 REVISION NO.: 2 ISSUE DATE: 16/2/23

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

eNTECH Calibration Certificate R A

. T
Certificate No:c e7om124
Date of issue : 22-Feb-24

Instrument description @ Flue Gas Analyzer
Instrument model i Testo 340

Instrument serial no. @ 62150585
1D ne. or contral ne. 1 RYG_FS0465

Manufacturer 1 TestoSE & Co. KGaA 2z/25
Probe model

Probe serial no. H -

Customer name 1 ALS LABORATORY GROUP (THAILAND) CO,LTD.

Customer address 104 Phatthanakan 40, Phatthanakan Road, Khwaery) Phatthanakan, Khet Suan Luang,

Banghkok, 10250 Thadand

Receiving no. L-240604
Receiving date. 19-Feb-24
of Gas 2.50,10004,21.02 %vol, Carbon Monowide 80.14,302,1003 ppm)
Miric Cridee 30.01,151,5,322.5 pom; Sulphur Dicide: 50,36, 100.8,600.8 ppm)
Condition of UUC. 1 Used
Amibslent condition Al of the Measurment wane caried out the sabilired labotary

Temperature 123 &5°C
Hurmidity 155 & 15 AN

Calitbration place #1721 50 AT Yok 48,

Lacsy, Bangkok 10210

Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas medure acconding
o calibration Work Instructon no, WiCL-28-C

The cabbration A of St the standand mesreny
Mustiolher by coverage factor k=2, wiih for 8 nomial o rage pr 5%,

This certificate i appliad only {0 item undler fest Environmental congibion,

This Coalitrantion Covtificate may ot be reporduced otfer than it fLal excect mitf the permission of the isuing Aabartory.
Coliration certificates without sipnature anc sen oot il and The recalts rlate onle fo the e festndcalbrated.

This calbrition cortificate doctments ane racetlily (o national standands, which reaine measuroment acoording 1o the

dnternational System of Units (S1).
Date of calibration i 2-Febr24
Mr, Kwanchal Knamdoung Mrs. Nengluck Wongseties:
Calibration Technician Technical Manager
FMLCLOBC Rev Page 1oi2 Iisued Dt 26/02/16

Entech Industrial Solution Co.Ltd.

TT/121 Sol N 4T Yook 48

Tax D | D10BS36C

W1 wwweanloch caty

Lavksl. Bormiok 10210 THALAND Tel O-277O-8888 CalitwationSentechcoth

ENTECIHH Calibration Certificate Z#
b -y

Certificate No.: G 670124

Standard (Table 1)
Standard Certificate No. Vendar Due date
Oygen [ O ) 250 % Vol FIIFIrE] Linde 27-hg 27
Creygen { 02 ) 10004 % Vol CG-0153-21 Mt 18-Now-26
Oueygen [ 02 ) 21.02 % Val OG-0041-22 it 10-Feb-27
Carbon menaéde { CO ) 80,14 ppm OG-0040-22 Kt 14-Feb-27
Carbon monaéde { €O ) 302 ppm 1915/23 Linde 16-Jur-25
Carbon menaxde { CO ) 1003 ppm 2584/13 Linde: 10-52p-25
Nitric: Creide { MO ) 30.01 ppm CG-0014-23 Hamt 19-Feb-25
Mitzic Cheide { NO ) 151.5 ppm 016123 Linde 23-Jan-25
Nitric: heides { NO ) 3225 ppm 197413 Linde 17-0d-25
Sufiphisr Dicwide ( 502 ) 50.36 ppm 2004/23 Linde 17-Juk-25
Sulphur Dicodde ( 502 ) 100.8 ppm B0 Linde 09-Now-24
Sulphur Dicxide { SOZ ) 600.8 ppm 2003123 Linde 17-Juk-25
Measured room conditions
Temperature ¥ 27 *C  Humidly 602 %RH Pressune {10118 mbar
Callbration conditions
Gt Température ¥ "C Fowrate : 600 mifmin Gaspressure ¢ 10141 mibar
Results (Without adjustment)  (Table 2)
—_— Standard Moan of Uncertainty
Values. wuc (£3)
02 (Mol) 250 44 .06 s
©2 {Vol) 10,04 992 a2 020
02 {%vol) 2102 L1 0.0 030
0 (ppm) 80.14 81 0.66 10
€0 {ppm) 02 303 1 6.0
0 {ppm) 1003 1003 0 12
NO {ppm) 001 il =101 B0
NG (ppm) 1505 151 05 5.0
NO (pon) 25 m 15 12
507 (ppen) 5036 52 1.64 60
502 (ppem) 1008 102 12 60
502 {ppm) 600.8 604 32 E]
Remark : 1 onolfmal = 1 %vol. 1 pmolimal = 1 ppm.
End of Report
FMCL0S-CRevd Page2old Iisiied Dase 26,0216

Laksl, Barkok 10210 THALAND Tol 0-2770-8888 Caltrationfentechcoth
S501  wwwertechcath

Tax DO




Sartorius (Thailand) Co., Ltd.
128 Rinma § Rioad, Huaykwang, Huayiowang, Bangkak 10310
Tk 468 204 53616, e-maik sernvice Failnd@sanionus com

e SARTOULS

Sartorius (Thailand) Co., Ltd.
129 Rama  Road, Huaykeng, Husyiwang, Banghk 10310
Tek 406 2643 §381-8 Fasc +668 28438367, pmai senvice thaland@sancrius com

Cer

Model Number:  MSU2245-100-DU
Descripion:  AnalylicslBalance

SARTORILS

__! of Calibration

Certificate No, : 24BCI007T3

NSCTISHTIS 17025

@ ) CALBRATION 0426 :

@i o

= YUY of Calibration e

Model Number :  MSU2245-100-DU Certificate No. : 24BCI0073
Description : Anzlytical Balance R Issued Date:  Friday, February 23, 2024 -
Sesial Number : 0031708552 Reference No. : 229136 ] B
ID No. ; RYG_ENO003 ' - o
Manufacturer:  Sartorius o Page No. 10f2

lssued Data:  Friday, Februgry23,2024
Serial Number: 0031708552 Reference No.: 228196 —
1D No. © RYG_ENOD03
e = Sartorius Page No. : 202 N

Calibration Results : Without Adjustment

c .
ustomer Name : ALS Laboratory Group (Thalland) Co. Ltd, (Rayong Branch) e — ——r Repeatability Eccentricity (Off-center loading error)
B18/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand,
i e g o, 13
Calibrated Place : ALS Laboratory Group (Thalland) Co., Ltd.(B alance Room) o apoaiodly s umed to it ey
518/10 Moo 5 T.Maenam Khu, A Piuak Daeng, Rayong 21140, Thailand. o ; .
: - Nominal Value : (Lew Load) 20.0000 200.0001  |Nominal value : 100 g
Calibrated By:  Mr.Chonchai Inthana i . Collbration 20 . ~30.0000 200.0000 T o 9
Calbration Date : Thursday, February 22, 2024 Procedure No. : This cafibration was conducted by _ Folerarica 20,0001 | 200.0001
Using in-house calibration procedure numbes (W003) 00001 g 000501
Based on UKAS LAB 14: 2018 Bl
. - - = Nominal Value : (High Load) 200-0001
Meirological dafa : Ambients Conditions: 200 g e,
Capacty: __ 220 g Readsbilty: 00001 g  Temperatwre: _ 237°C__ : Tolerance z 4 ;
Humidiy:  _620%RH_ % 00001 g | 200:0000 % B
Reasans for calibration Pressure Sl [Z5.0000 200. 0001 8 -
DlNewinstionon D] Serve Rapind (2] e-catwatons wantmance Condlion:  [Flooedtpens [ P Stendard Deviation  0.00005  0.00005
Measurement Method ~ UKAS Publication Ref :Lab 14 Linearity
ted Is the Is obtained from siope.
b mmmmde aleval of confidence of iy G298 K b b by ""“".‘Sﬁ":ﬂ”m““" e
o wo‘ in (GLIM), The calibration cerfificate wihich Tolerance 00002 g
reaise according o the | T - "
‘Sartorius Metrological Specifications, g Smms“""“’m"'”s" Report of Tekrance came form fist of NominaiVahie | Conwentionsi MassValue | Displayed Value Deviation Uncertsaty |
) @ @ @ @
Traceability: 7.01 .0100 5.0100 0.00013
| B 0.1 1000 0.1000 0.00013
M piion 1 E— —
Model Number | Deseri Traceabiity __|Cetificate No. |pue Date 0.5 0.5000 3'322?, g.gzgii
-;_csr{;o;‘}é_?:‘owm"%m LM oS eweirs ; ‘; gg:: 5.5000 5.60013
= DKSH __ |C19231845 10 ~10.000D i| 10.0000 == 4.00013
e — | o 30 B 0 20.0000 0.00013 |
C 50 | P 50.0000 36| 0.00024
‘This certificate retate and apply this equipmant anly. |'_‘ 100 i . 99.9999 0.00018
This certificale may not be reproduced other than in full axcept f i | 200 200.0000 199,9999 000029 |
Nwwmnwmlnrmwnnmm:)wn;"ml bl Q)"‘-*—‘ ?. f 1
Sanarus (Thatand) Co., A (ST End of Report
SOF FM 33 03 February 2022 M. chanchal nthana(Tachnical Manager) g %&‘cw SOP FM 33 03 Febrsary 2022
I
CALIBRATION LABORATORY Co., LTD. CALIBRATION LABORATORY Co,,LTD.
2r00-11,14, 55 Soi Prasert Manukil 20 Yaek 4, Prasert Manukt Rd ., Ladpheao. !.mqlm 10230 21M0-11,84, 55 Soi Prasert Manukit 20 Yoek 4. Praser Manukil Rid . Lacphreo. Bangeok 10230
Tol, 0257800634 Fax O-578-2672  wwwosHaborsiorycom  E-maisale{fca-abocatorny com Tl 0245 534 Fax: 02-578-2672 ¥ E-mad nainic ¥
CLC CLC
= g
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
NOMENCLATURE VACUUM GAUGE
NOMENCLATURE VACUUM GAUGE
MANUFACTURER QUALITYWELL
MANUFACTURER QUALITYWELL
MODEL/TYPE L NIA
MODEL / TYPE ¢ NA
SERIAL NO, VGI[RYG_FS0332)
1300658 SERIAL NO. VGOI[RYG_Fs33z|
CLID. NO. H1l
DATE OF CALIBRATION 30 March 2023
JOB CONTROL NO. 230329034806
CUSTOMER ALS LABORATORY GROUP (THAILAND) CO., LTD.

14 PHATTHANAKAN 40, FHATTHANAKAN RD.,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, BANGKOK 10250, THAILAND

DATE OF RECEIVED : 29 March 2023 DATE OF ISSUED : 31 March 2023

Calibrated By : Sittipong Pimdee
Calibration Engineer
Approved By : Mongkol Yotsoontom

Authorized Signatory
31 March 2023

This Calibration Crrtilicals documents tbe traceabilily ta natiens] dandards, which realize the unlts of menvurement sccording
te the Internationsl System of Usits {51)

Certilieate No. Q234806
F3-011-04/01-12 page Lof 3

ENVIRONMENT CONDITIONS :

Tempernture : (23%2)%C Relative Humidity : (55 10) %RH

PROCEDURE USED :
This i under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines.

with Document Process Calibrator and Pressure Module

The calibention was perfiormed by direct

which maintained by the Calibration Laboratory Co., Lid

REFERENCE STANDARD USED :
Document Process Calibeator, Fluke Model 7418 SN, 8295020 with Pressure Module Model T00PDS S/N. 89404505,

TRACEABILITY :

are traceuble wo [ lonal System of Units (S1), through National Institse of Metrology (Thailand),

Certificate No. MP-0035-23, Duc Date 02 February 2024,

UNCERTAINTY :

The reported uncertainty is based on a standard uncertainty nubtiplied by coverage factor of & = 2. It has been evaluated
sccording 0 the “Calibrtion of Pressure Guuges (DKD-R 6-1)" which iles . Jevel af pproximately 95%.
Cenificate No. Q2334806

FR-0L1-04/01-12 page 2of 3




CALIBRATION LABORATORY CO.,LTD.

210-11, 4,55 Sof Praserl Manukin 25 Yaek 4, Prasert Manukil R, Ladpbres, Banghok 10230

Tl 0257800834 Fac (Q-6T8-2672
CLC

Accrodiied
i yraas

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment () adjustment SPECTROPHOTOMETER Certificate No.: C06230441
The DILIC was exercised by applying a known pressure from its zero to full scale | times. Then 2 series of known DRE000 lssued Date: 19 Seplember 2023
gaisge prossure were applied. The ST reading were recorded and the means value were reported in the table belor. 1627845 (RYG_EN00ST) Job No.: WO-00005382
CALIBRATION DATA HACH Page: 10f3
In Condition
CORRECTION OF P
STD Reading  inflg) il i P
DUC Test point { inHg ) w Up e d ALS Laboratory Group (Thailand) Co..Ltd. (Rayong Branch)
i 616/10 Moo 5 T.Maenam Khu,
-100 5 976 4025 it APluakdaeng, Rayong 21140, Thailand
200 419,50 -19.91 +i10 +H0.09
260 2602 ~26.03 2 s Environment Condition:  Temparature 238 C + 03
270 -2T4M 2708 0,04 .05 Humidity 653 %RH & 1
280 2805 2808 005 205
== TS Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd, (Rayong Branch) (Wet Chemistry)
. 616/10 Moo 5 T.Maenam Khu,
Transmisting fuid : Alr.
‘Mote, The Scope of Accredited ANAB Centificate No. ACDM-2814 Version 008 Page 36 of 54 A-Pluakitseng, Rayong 21140, Thalland.
Calibration By: IMr.Nattapat Rungrasang
Calibration Date: 18 Seplamber 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
This repart Is valid for the sbove stated instruments anly. Traceability: This certificate Is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Stama 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 Speciral resolution Certificate No. 111587
g ﬂgrg_ P
(Mr. Nattapat Rungrueang) (Mr. Nitinun Srihawan)
Person In charge Authorized signatory
#ifd End of Certiffcate 4 units sccording Bystem of Units (B8
e wandard nty o
L1 Urcatlainty
Certificate No. Q23034806 ERSH Technology 2.
pige 3ol 3 D ey
F3-011-04001-12 433 gt sy s e g
E E 503 Skt Fiosd. Bangchak, Prusknanong, Basgho 10280
Poone: <66 D3 TO00
Delivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sep 2022
eciccalboati
Certificate No.: C06230441 Page 2of 3 Cortificale No.: C06230441  Page3of 3
Calibration Results: Calibration Results:
Without Adjustment Without Adjustment
¥ (), The spectral f Std at 2 nm and UUC at 2 nm Photometric Accuracy (Absorbancs)
Standard L Carrection Uncertainty g Standard Unit Under Uncertainty
418,61 4183 031 013 0,0000 0.000 0.0000 0,0080
536.66 5166 008 0.3 S 07355 0737 -0.0015 0.0080
637.98 6383 032 043 0.0000 0,000 0.0000 0.0080
748.48 7487 022 013 i 0.8574 o887 0.0004 0.0080
807.03 BO7.4 037 0.13 0.0000 0,000 0.0000 0.0080
313 nm
Photomatric Acouracy (Absorbance) 0.2664 0.290 200N ]
Wavelangth Standard Unoertainty - 0.0000 0.000 0.0000 0.0080
nm
0.0000 0000 0.0000 > 0.0045 0.8374 0637 0.0004 . 0.0080
omm 0.2030 0289 0.0040 0.0045 Stray light *
0.5168 0519 -0.0022 0.0045 Standard: out-off UUC: Wavelength (nm) wue: (%1 (N
1.0298 1.020 0.0008 0,0045 260,62 +-0.11 nm 260.8 13 1,886
0.0000 0.000 0.0000 :
90048 391.44 44011 nm 3914 13 1,886
0.2867 0283 0.0037 0.0045
440 nm
0.6073 0.508 0.0017 0.0045
1.0083 1.007 0.0013 0.0045 Spectral Resolution *
00000 e 00000 YTy Nominal Concentration 0.02 % wiv Peak Trough Ratio SBW
&= 0.2518 0250 0.0016 0.0045 Standard Wavelength { nm ) 268.66 266,60 138 2,00
0.4585 0462 -0.0025 0.0045 UUC: Wavelength (nm) 2682 266.1
0.9334 0833 0.0004 0.0045 Std Absorbance ( A) 04566 0.2780
0.0000 0.000 0.0000 0.0045 Absorbance [ A) 0413 0300
0.2481 0245 0.0011 0045
S 0.4852 0.466 n
A Sice * Calibration Marked " Not TIS| Accradited " in this Certificate have been included for complateness.
0.8468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
o 0.2594 0250 0,0004 0.0045 The End of Certificate
0.5040 0505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2579 0257 0.0009 0.0045
835 nm
0.4871 0487 0.0001 0.0045
0.9720 0871 0.0010 0,0045
At Rospiry ineluTad e i ey v beTall 4vie
Technology Limiisd DHEH Techmology Limited
PRI A e T e Tt 10260 533 tratealim iy e remans Teud Areomenrraet 10200

Delivering Growth - in Asia and Beyond,

CAL-FM-COB-15: 12 Sep 2022

2523 Suktrmt Rioss, engchak. Prvsksanong, Bangkok 10260
Phone: +68 2606 7000

Delivering Growth - in Asia and Beyond.

CAL-FM-COB-15: 12 Sep 2022
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e WO-00005382
aflmroeo; SPECTROPHOTOMETER +u: DRBO0O wunmauaiou: 1627845
myvanoy ($u) mYRADY ()
18 Sep 2023 Tunenada 18 Sep 2023 WA
Unf | ik Unh | Tanink
Ganeral
@ o 1w e @ D
= o 2, mrwseon | godlafouw, moh-uemate) = =
= u) 3. i On - 0 1los (On-ON Swicth) = =]
@ | o 4. 1hunn (Keypad) g | o
= o 5. wiw (Display, Screen Contrast) = o
=) o 6. usviwlvivh (Battery Backup) >= 2.5 VDC o o
O [ 7. dwpubanamunafu ( Conto) | O o
=2 [=] 8. mrwumiaku (Wavelength Check) = u] *
@ =] 9. umssrwlauss (UV < 3,000 hour) =2 =] 9.2 Hours
@ o 10, uwssruflus (Visible < 5,000 hour) = [=] 7415 Hours
=2 o 1. woeiswmuiodn (Caroussl Module) =2 o
pH Metsr and ty Matar
o o 12, BiiaTwin ( E &nd C Cable ) o =]
(w] [m] 13.  sedussasawu Electrode (Level KCI) o o
[m] [m] 14, shilfuay Electrode (Dust Protection Hood) [m] =]
(=] o 15, miuddinTnin (Stand) =] o
o o 18, merwuishgn (No Sample) o o
o o 17, sefunsrosATeene (>= 2.5 T 3.0) o o
Automatic tirstor
o o 18.  dnrm Piston Bureties o [=]
O =] 18.  Function Rinsing and Dosing [m] O
o o 20,  suumosutrussinsnilsznoy o o
whnbassoualy :  *856.1nm=656.1nm
“486.0nm=485.5nm
Mr.Nattapat Rungrusang
Service Engineer
-
S

Delivering Growth - in Asla and Beyand.

CAL-FM-R31-03: 20 Jul 2023

DRY GAS METER CALIBRATION TEST REPORT

Calibration of Date : 4 Apr 24 Barometric Pressure (mm.Hg ) : 757
Next Calibration Date 3 Oct 24 Relative Humidity (%) 35.0
Temperature (‘'C ) 320
Dry Gas Meter Data Reference Dry Gas Meter Data
Calibration sheet No.: C-040424-BKK_FS0525 Reference Dry Gas Meter ID. BKK_FS0629
Dry Gas Meter No.:  BKK_FS0424 Serial No. : 1607009
Console Serial No.: 20151402 Correction Factor (Yr) : 1.0000
Model No.: XC-60B-V Next Calibration Date 9 Jun 24
Dry Gas Meter
Reference Dry Gas Meter Calibration Dry Gas Meter
Correction
Vr (Liters) Tr Vim (Liters) Ti To Avg. Tm Factor
Final Initial Total (c) Final Initial Total (c) (c) (c) (v)
30.00 0.00 30.00 31.0 30.91 0.00 30.91 310 31.0 310 0.9707
30.01 0.00 30,01 310 30.91 0.00 30.91 310 310 310 0.9708
60.02 0.00 60.02 320 61.76 0.00 61.76 310 310 310 0.9687
60.02 0.00 60.02 32.0 61.76 0.00 61.76 32.0 32.0 32.0 0.9718
90.02 0.00 90.02 320 92.67 0.00 92.67 33.0 33.0 33.0 0.9746
90.01 0.00 90.01 33.0 92,63 0.00 92.63 340 34.0 340 0.9749
Avg 09719
Y = Ratio of reading of reference dry gas meter (o dry gas meter ; tolerance for individual + 0.02 from average.

Calibrate by : C/_Aj ;_:}“" Approved by

Mr.Apisit Sing-ha
Field Scientist (4)

Mr.Samart Roo-ngan

Specialist (1)

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 4npr24 Ambient Temperature (°C) 32
Calibration sheet No. : C-040424-BKK_FS0424 Relative Humidity (%) : 35
Digital Temperature D BKK_FS0424 Reference Temperature ID BKK_FS1144
Serial No. : 6011003 Serial No. : 201090006013
Model XC-60B-V Model : Digicon-CC-VT-MS
Next Calibrate : 140ct24
Location Dighal T Error MPE Pass / Fail
°c °c °c
Stack 0 0 0 = Pass
25 2 4 =3 Pass
50 50 0 43 Pass
100 101 1 3 Pass
150 152 2 +3 Pass
200 202 2 3 Pass
250 252 2 +3 Pass
300 303 3 B Pass
500 503 3 ) Pass
Probe 100 101 1 43 Pass
120 122 2 43 Pass
140 142 2 43 Pass
Oven 100 - 3 -
120 - 3 -
140 - - +3 -
Fiter 100 102 2 2 Pass
120 122 2 +3 Pass
140 142 2 43 Pass
Exit 0 0 0 43 Pass
10 10 0 43 Pass
20 21 1 3 Pass
Meter 0 3 0 3 Pass
25 2 1 5 Pass
50 50 0 5 Pass
AUX 0 3 0 3 Pass
25 2 4 5 Pass
50 50 0 +3 Pass
MPE : (Maximum error of Aamua sTaituanle

Calibrated by :

Approved by :

(Mr.Apisit Sing-ha ) (Mr.

Field Scientist (4)

Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-027 REVISIONNO.: 2 ISSUE DATE: 9 Feb 23
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ARCHEMICA

Certificate of Calibration

SRR

o=
R

1CS-2100: Anion (ID#659)

fsh

This certificate is to verify that instrument below are calibrated

N\

by Archemica Lab Co., Ltd.

PIH= S

OPZ=NS
=00

ICS-2100 S/N: 15010977

AS-HV S/N: 5450A36659

LGSO

o

For e
ALS Laboratory Group (Thailand) Co., Ltd.

(€

A
=5

N u¥danal

VSeD

Date: Jan 12, 2024 / )
{Mr.Nutdanai Laekhwan) E}

Application Chemist

}




BKK_EL0037

Agitert Tochnologes (Thailsrd) Limted Tel, 862 637 6383
14 CHU LIANEG BLOG, Z2/F LI A0 Fax: 852 832 4334 Service Confirmation Number: 5304800024
Agilent Technologies DEE RAMA & ROAD, SILOM. BANGRAX Emsl  cocomiBaglent com Service Conlirmation Date: 20032023
Banghok 10500 Thailand Webste:  mwe sqilent.com/cham
Custamer Coatact: SERVICE REPORT 4
ALS Laboratory Group (Thailand) Co - Sonvice lastrument;
Led Customer Parchase | Customer Number: =
Head OEEice Nk Faartons Model | Madel Description Serinl Number | Systom Ha Parent Asset l
104 Phatthapakan 40 Phatthanakan Rd MNomber |
Khwaeng Fhatthanakan Khet Suan - i SYS-ID- | ICP-OES 5100/5110 System |
ot 9 1 = I m‘: ilent 5100 SVOV ICP-0ES | MY16010005 1CP OES 5100 srsi0s10 |
:nummmmmmmmum G gg“rzmr ! — |
Service Order: Suliutalﬁnllh L GB410A SP54 AUTE4407E4 ICP 0ES 5100 S¥5.0.5100 |
006033911 | 6004800024
Invoice To: .
ALS Laboratory Group (Thailand) Co
Led
Hoad Office REVIEWBY ... Deseription ¥
104 Phatthanakan 40 Fhatthanakan Rd Entarprise Operational
Ehwaeng Phatthanakan Ehet Suan Ouakfication
APPROVED BY |
[ NEXTCar =
— Additianal Infarmation:
Direct Inquiries to:
Koy b Contact Name: Customer Contact Center
ALS Laboratory Group (Thailand) Co Cantact E-mail: ecc.smd
Led Contact Telephone: 4662 637 6363
Head Office Cantct Fax: +662 632 4334
104 Phatthanakan 40 Phatthanakan Rd
Ehwaeng Phatthanakan Khet Suan
Location;
Room
Bldg
Lab
Dapt
Lamn mang absut Aglent’s Special Ders, Products, Services snd o
tise aptanizad s yout
phomteri aad yidfim: VRl usm incighiecesn vhon
Aghent Techolopes (Thailard) Liribed. Hesd Office Citibank A, Uanghok Brasch CRIGINAL
U i Ling B, E£2/F Uret AT aibling.
1568 Ramma 4 Rosd, Sikoen, fasgeak. Subdistrict, Wattana Dissvict. Banghak 18110 Thlnd
Bangink 10500 Thailand e Ho 124452007
Tax I0; 0108542068218 THKreng Thai Bank PCL
Siam Square Br.416/1-2 Rama | R Fathermwan, BIX 10339
Thadand
Page 1 o3 PageZof3
Service Confirmation Date: 20.03.2023
High Volume Air Sampler Calibration Worksheet
Sumiden Steel Wire (Thailand) Co,,
Servica Information: Project Site : Ltd. ic Pressure (mm Hg) : 754
Problem Dascription: myye S ——— 1 Calibrate Location : Wit 5 1huging (A1) °0): 29
WU-S-00-10-5100-5001143313 Calibrate Date : 23-May-24 High Volume ID : RYG_F$0397
Service Provided: CalibrationSheet No.: C-230524-RYG_FS0397 High Volume Model : TE-5009X
Complets OOHW S100ICPOES Calibrator ID: RYG_FS0205 High Volume /N : 5687
Equipment 10: BKK_EL003T, all tests passed Calibrator Model : TE-5028A Calibrator Slope : 0.95561
Calibrator S/N: 1166 Calibrator Intercept : -0.02266
Test No. Delta H,0 Qa 1+ Chart Linear Regression
(inch) (m*/min) (CFM)
1 18 0911 30 Slope : 464729
2 22 1.005 34 Intercept : 12,4645
3 28 1131 40 | correlation Coefficient : 0.999
= 4 32 1207 44
Service Overview Code:
A 5 40 1347 50
Reason Code: Scheduled Sendcs
Diagnosis Code: Scheduled Service
Resolution Code: Schoduled Service
Reported Hours: Travel Hours: (e
4.0 e 654
Custemer Field Service Customer Field Sarvice Date:
Representative Name: Repressntative Signature: 20 Mar 2023
Kanyakom Sukpathrajarern @ - a5.473x- 12465
O.unwn-r.l.i_llle Customer Signature; Date:
Thitima Baonpeng 20 Mar 2023
e 0.0
'ﬁil']ﬂtﬁ‘ 00 05 10 15
Qa (m3/min)
Additional Comments:
hiqt 2o R
Calibrated by Approved by :
(Mr.Nontachai Uppathamp ) (Mr. Noppong Juntarupan)
Field Scientist(1) Enviro Field Coordinator Scientist (3)
Page 3ol 3

FORM NO.: F06-074 REVISION NO.:2 ISSUE DATE: 20/11/23




High Volume Air Sampler Calibration Worksheet

Sumiden Steel Wire (Thailand) Co.,
Ltd.

Project Site : ic Pressure (mm Hg) : 754
Calibrate Location : it 3 Wnuenows (A2) 0 29
Calibrate Date : 23-May-24 High Volume ID : RYG _FS0188
CalibrationSheet No.: C-230524-RYG_FS0188 High Volume Model : TE-5009%
Calibrator ID: RYG FS0205 High Volume S/N : 4796
Calibrator Model : TE-50284 Calibrator Slope : 095561
Calibrator S/N : 1166 Calibrator Intercept : -0.02266
Test No. Delta H,0 Q 1 Chart Linear Regression
(inch) (m*/min) (CFM)

! 16 0860 30 |slope: 35.9888

2 20 0959 34 |intercept: -0.7519

3 28 1131 40| correlation Coefficient : 0.9998

4 34 1244 44

5 44 1412 50

1(CFM)
65.4
y=35.989x-0.7519
00
0.0 05 1.0 15
Qa (m3/min)
A Gfu{a 9‘." fa /// =
.
Calibrated by Approved by :

(Mr.Nontachai Uppathamp )
Field Scientist(1)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO:F 06-074 REVISION NO.:2 ISSUE DATE: 20/11/23

Sartorius (Thailand) Co., Ltd.
129 Rama § Aoad, Huaykwang, Huaykeang, Banghok 10310

Tk +65 7643 BIE18

68 A SRTORILS

WSCTISITIS 17025
= u ’.Jﬂ] J D : of Calibration
Model Number :  LA130S-F Certificate No. : 24BCI0088
Description : Analylical Balance Issued Date :  Friday, February 23, 2024
Serial Number: 25408684 Referance No. : 2281856
1D Mo.: RYG_ENO0C1
Sartorius

Customer Name :

Calibrated Place :

ALS Laboratory Group (Thailand) Co., Lid.(Balance Room)

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

Calibrated By :  Mr.Chonchai Inthana
Calibration Date : Thursday, February 22,2024

Calibration
Procedura Mo. - This calibration was conducted by

Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 : 2019

Meirological data : Ambients Conditions:
Capacity : 150 g Readabiiity : 0.0001 g T 236°C * 5.0°C
Hurnidity : 540%RH ¢ 100%RH

Reasons for calibration Pressure %
] few instatution (0 Service f Repaired 5] Re-calfbration/ Maintenance Egquipment Condition: [ Good Opsrate O Far
Measurement Method UKAS Publication Ref :Lab 14
The stated is the expended which i from the standard multipied by the
coverage factor (k=2) to provide a level of of 85%. Itis In with the Guide to

i inty in (GUM). The centificate the to National which
realise the unit of acconding to the Standard Systern of Units (SI). Repon of Tolerance carme form list of
Sartorius Metrolegical Specifications.
Traceability:
Mods! Number | Description |Traceabilty |cetificate No. |Due Date
YCS011-522-00 _[Sariorius welght s 1mg - 50009 E2¥CS011-522:00 | TCS M23081975 23-Aug-2025
MHB-38280  |HumidityBarometerTemp Lutron MHB-36250 |DKSH _[C19231845 | 23-Aug-2024

Thits certificate relate and apply this equipment ony.

i y R b other than i
the price writien appraval cf the Verificaion Operation Divisian
Sartorius (Thalland) Co., Lid.

SOP FM 33 03 February 2022

Qs

Mr.chonchad Intrhana(Technical Manager) g

Sartorius (Thailand) Co., Ltd.
12% Rama § Read, Hulyowasg, Huipkwang Bengkok 10310
Tt +66 2643 8381-5 Fauc +56 2643-8367, o-mak service halland@aanornis com

7%
[ Jl.j

Model Number:  LA130S-F § Certificate No. :
Description : Anal Balance Issued Date :
Serial Number: 25400664 No.:
ID Mo, : RYG_ENODO1 i

Manufaciurer : Sartorius Page No.

Calibration Results : Without Adjustment

> of Calibration

229186

20l2

S/ARTORILS

24BCI0068

Friday, February 23, 2024

Repeatability Eccentricity (Off-center loading error)
eds ioad, ie rﬂw' pa
’ e ™e s wsed i h nal
awpress maprodusibiity guanttatively, { "9 RTE,
Nominal Value : (Low Load) 10.0000 92,9999 |Nominal value : 50 ]
0 g 10.0000 00,0000 (Tolerance 0.0004 g
Tolerance 10.0000 100.0001
00001 g 10,0000 00,0001 Difference
L5999 200. 0000 1] —
Nominal Value : (High Load) 10.0000 100.0001 2 | -0.0001
100 g 10,0000 100.0000 3 1
Tolersnce 10.0000 100.0001 r 4
0.0007 g 9.9999 100.0002 D 5 0.0000
9.9999 1000001 6 | .
Standard Deviation 0.00005 0.00008
Linearity
The Enesrty, 4 e
Telerance 0.0002 g
Nominal Vaiue Conventional Mass Value |  Displayed Value Deviation
@ {9 ] £ @ |
9.01 0.0100 0.0100 0.0000
0.05 0.0500 0.0500 6.0000 i
| 0.1 0.1000 0.1060 | 0.0000
0.5 N 0.5000 0.5000 | 0.0000
L1 1.0000 1.0000 0.0000
2 | Z.0000 2.0000 0.0000
5 | 5.0000 5,0000 0.0000
10 | 10,0000 10,0001
20 20,0000 | 20.0001
100 100.0000 | 95,9988 [
End of Report.
SOP FM 33 03 February 2022

High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co,, Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : Wil 5 1hugng (A1) Te (°0: 29
Calibrate Date : 23-May-24 High Volume ID : RYG FS0182
C No.: C-230524-RYG_FS0182 High Volume Model : TE-5170D
Calibrator ID: RYG_FS0205 High Volume S/N : 5335
Calibrator Model : TE-5028A Calibrator Slope : 1.52567
Calibrator /N : 1166 Calibrator Intercept : -0.03613
Test No. Delta H,0 Qa 1 Chart Linear Regression
(inch) (m*/min) (CFM)

! 26 10818 40 Slope : 33.3706

2 36 1.2666 46 | intercept: 37042

3 a4 13965 50 Correlation Coefficient : 09993

4 52 15150 54

5 6.4 1.6768 60

1(CFM)
654
y =33.371x + 3,7042
00
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
. Of«w{a :2"". ' ; 7’,__
Calibrated by Approved by :

(Mr.Nontachai Uppathamp )
Field Scientist(1)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

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




High Volume Air Sampler Calibration Worksheet

Project Site : Sumiden Steel Wire (Thailand) Co, Ltd. Barometric Pressure (mm Hg) : 754
Calibrate Location : W7 3 1uINuEIns (A2 Temperature (°C) : 29
Calibrate Date : 23-May-24 High Volume ID : RYG_FS0180
Calibrati No.: €-230524-RYG_FS0180 High Volume Model : TE-5170D
Calibrator ID: RYG_F$0205 High Volume S/N: 1328
Calibrator Model : Calibrator Slope : 152567
Calibrator S/N: 1166 Calibrator Intercept : -0.03613
TestNo. Delta H;0 Qta 1 Chart Linear Regression
(inch) (m*/min) (CFM)

1 28 11213 40 Slope : 341772

2 38 1.3003 46 Intercept : 15094

3 +6 14270 50 Correlation Coefficient : 09994

4 54 15431 54

5 66 17022 60

1(cFm)
65.4
y=34.177x+ 15094
00
00 05 10 15 20
Qstd (m3/min)

Calibrated by

Aot 2o R

Approved by

(Mr.Nontachai Uppathamp )
Field Scientist(1)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.: F 06073 REVISION NO.:2 ISSUE DATE: 20/11/23

ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 4-Jan-24 i Name NOx Analyzer
HORIBA Model APNA-370
Serial No. RO6K0177 i ID RYG_FS0463
Calibrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Emor NOx |  %Eiror NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.80 -1.20 -1.20 101.10 1.10 1.10
2 200.00 201.30 1.30 0.65 201.20 1.20 0.60
3 300.00 299.40 -0.60 -0.20 302.60 2.60 0.87
4 400.00 398.70 -1.30 -0.33 401.50 1.50 0.38
AVERAGE (%) -0.20 0.61
400

300 /
200 /
100

0 100 200 300 400

—a—Ideal —e—ActualNO —&— Actual NOx

Calibrated By Approved By

.sgdr

(Mr.Sarayuth  Jittranont )
Assistant General Manager

(MrJirawut Sakarn )
Field Environmental Scientist (3)

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
C: Date 4-Jan-24 i Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. SEEAWS3E ID RYG_FS0261
Callbrator Teledyne API Model 700
Serial No. 947
Std. Gas C (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 100.20 0.20 0.20
2 200.00 197.70 -2.30 -1.15 201.50 1.50 0.75
3 300.00 298.10 -1.90 -0.63 302.00 2.00 0.67
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.67 0.41
400 -

300

/

200

/

100

/

100 200 300 400

—a—Ideal —e—ActualNO —8— Actual NOx

Field Environmental Scientist (3)

Calibrated By Approved By

E wvy

(Mr.Sarayuth  Jittranont )
Assistant General Manager

(Mr.Jirawut Sakarn )

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jan-24 i Name S02 Analyzer
HORIBA Model APSA-370
Serlal No. XL29Y85B ID RYG_FS0462
Callbrator Teledyne API Model 700
Serial No. 947
Std. Gas C ion (PPM) 56.3 Cylinder No. GN0027222
Cylinder Pressure (psi) 1800 Certified By Airgas Inc.
Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Error %Error
ZERO 0.00 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.90
2 200.00 198.10 -1.90 -0.95
3 300.00 299.90 -0.10 -0.03
4 400.00 403.20 3.20 0.80
AVERAGE (%) -0.20
400 -
300
200 /
100
0
0 100 200 300 400
—a— Ideal —o— Autual
Calibrated By Approved By

E wvy

( Mr.Sarayuth  Jittranont )
Assistant General Manager

( MrJirawut Sakamn )
Field Environmental Scientist (3)

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 02/04/12




NAC

ALS MULTIPOINT CALIBRATION REPORT ccredved cofteotion =,
JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 12025:2017
NSC-TESHTIS 17025 1% f4 { 14
Calibration Date 4-Jan-24 Name S02 Analyzer T ———yt] CALBRATION Q367 s s
BHM-15, 6536 -
HORIBA Model APSA-370 Peickiasen 7,113, Re Watthapes, Sangasiyl, Air speed measurement loboratory
Banghal 0600 Thatand) Calibvarion services depertment.
Serial No. 8HCODGJF i D RYG_FS0260 e végeasONL) oot i
Mohile: 156361799451
Calibrator Teledyne API Model 700 P T Al
Wich 120, wnm gtanates com L0066
Serial No. 947
Std. Gas Concentration (PPM) 56.3 Cylinder No. GN0027222 CER" Fl CATE OF c‘ALl BRATlON
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc. Page 10l 2 Pages
Certified Date 9-Feb-22 Expired Date 9-Feb-30
MEASUREMENT ITEM + Eup anarreenatar
Point CALIBRATION RESULTS MANUFACTURER < Novahmx
oinf MODELITYPE Sensor; WS-02E
Ideal Autual Error %Error Dota fogger: 11DWS-16N
ZERO 0.00 0.10 0.10 0.10 SERIAL NUMITER +Sensor; -
Datalogger: 1153
100.00 99.10 -0.90 -0.90 10 NUMBER < HYG_F50081
2 200.00 198.50 -1.50 -0.75 OMDITION A5 RECHITD) :::'-"m ~
CUSTOMER + ALS laboratory grovp (Thaland) co.,
3 300.00 299.00 -1.00 -0.33 104 an, L
4 400.00 398.50 150 -0.38 S L R TN,
AVERAGE (%) 0.45 ik PP certylealirevides a traceabiity of The
MEASURIMENT DATE +18Jan 2023 r P o A
sk epigninid = to reallzstion of the infernational
(L system of units (53 through the MIMT (Mational
Ingtitute of Thadand] via Certificate
ENVIRONMENTAL CONDITIONS: 2 MW-0052:21 and MW-0068-22
400 Temparsture Uncertainty of Measurement:
Relative Himidity The reported uncertainty of measurement s
et an the stanodend wncertainty mutiphed by o
300 covernge foctor k=2, Which for 0 narmal

Fraluation of measurement
oty - Guide to the expression of wnorrtalaty in
measurement”

20 /
100 /

0 100 200 300 400

PVl

. Paiinys Booncharoen
Calibration Depastment Manager

—a—Ideal —e— Autual

Calibrated By

a

(MrJirawut Sakarn )
Field Environmental Scientist (3)

Approved By

E —av'y

( Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laboratory Group
FORM NO.: F 06-056 REVISIONNO.: - ISSUE DATE: 02/04/12

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS
1M WRITING FROM THE LABORATCRY

FOR REFRODUCTION

Certificate Number
L0866 Nm Accredited colbration ioboratory
JIRANATEE ASSOCIATES CO,LTD. ISOAEC 170252017
NSC-TISHTIS 17025
CALIBRATION 0367
20l 2Pages runates Asncetes o8
oy LTS, 673536
1111, R Wit Raragheibys, Nir speed meosurement
ok ) Calibeation services department.
MEASUREMENT RESULTS * Tel: #GECEGRCELL

Certificate Number

Email jrac-calfyration @ranatee com
el st ww ranites.com

P Uit Linder € 2010 mys for § mintes prior to performed. The standard i
bo 5 enfs was calculabed by @ standard air velocity transducer are above 5 mys to 30 m/s was calculsted by 8 pitot tube with prechion differential prassurs
mater which was imtafied 40 mm and 300 mm arway from wind tunnel noazle, UUC was installed at center of the test section, The calibation was
cartied out undar both riring and faling air weiccity In the range of 1 m/s to 16 m/s ot calbration intarval of 1 mfs. The resits of ullbl‘dm;\e‘:med

1of 2 Pages
[ ‘Temp. wind tunnel Tamg. room Vo Errar 3
—_—) ] ra (L] {mfs)
[C 355 3345 0 a2 .
2030 2340 2348 19 a2 b MERRINCHIENY ITE
MANUFACTURER
3049 2150 2345 29 a2
4129 B30 B 33 03 MODENEIFE
501 250 2345 4 2
587 88 145 57 % FORAL M
705 14 2145 88
(11 2350 348 70 0 10 Him—— < WYG_Fso0a Pawer performance of eteerricity
a10 2134 245 88 2, EORENTICH AR MITVID. it oy prodhucing wind urbines, Morch 2017 wos used as
e piegerd e iy ‘g CUSTOMER +ALS aborterygrup(Thedand] o L acldraton gutdetve. g
& el Ty Y
o B ne oy P et i L Bargik 10250 Thtand : 5
130 2110 2345 129 3 A rmcesbiity of Ty
. RICEIVED DATE 16 Jan 2023 the nationol
1534 :!1:: ﬁﬂ £y MEASUREMENT DATE to realization of the internorional
s SSUE DATE 19Jan 2023 t (5 ehrough the MM (Nitional
1630 2340 2345 o5 Institute af Thailond) via Certificate
ber; OA.0043-22
ENVIRONMENTAL CONDITIONS: ;
Y Uncertainty of Measurement:
Temperature »
‘Md’m Refative Humidity W!rwanfm:rydmm_h
" Vkoeity of Ut Lisder Calibration ] +Hnen coverige fuctor ka2, Which for o pormolt
diatbution carreapands o @ coverage prodebiily
The
PHOTO OF CALIBRATION SET-UP PLACE OF CAUBRATION [ "
‘Evaluation af measurement
ot - Guide b the expression of imcertaindy in
i
‘Win direction froqt
“wd
\ :
Preconditioning hours st gmbient conditions.
Measurement Condition

¥ rage Values during measurement are (23.8]'C, [47.3) NRH and {1014.8) hia.

Mar. Parivya Booncharoen
Calbeation Depanment Manager

Calibwatien set-cp ol the cup arsmomater calibration in the wind tunnel of lirseates Asscciate Co., L4 The cup snemeenetar shown may dilter Trom the
calibrated ane. Remark: The proportion of the set- up s not tee to scale due to Imaging peometry.

***End of Cortificatn of Calibration®**

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
1N WRITING FROM THE LABORATORY




CL-L05-6h

Page 104 1 Pages

] Prchiatem 7,11, b, Watthaprs, Ranginkysl,
MEASUREMENT
RS Thstan]

Tha wind direction sersar was calibrated againgt standard retary encodar by comparison method. During callbration, the meaturement wat carried out at 457 oite. sBEIIIITY
Intervals in clockadse and irectiens after offset made. Tha flow speed of wind turnel {usualy 5 m/y) i bept constant E-mall pae-cbraton@waniee com
d in the table below.

e, The et e

[ u
Degree (') °
] o.

2 V MEASUREMENT ITEM
1 o MANUFACTURER

hir spaed 0
ms Dagres '}

3

Bid

500

EEE‘.‘E==°§

1t
am
>
SRES
i

S —

V “Evalustion of measurement
dota - Gulde t0 the eapression of uncertaisty in
00 measrement’
ns

& ;:@% - it

0 s Calivration Depanment Marager

L

* Ohamedtr of mounting pise
Fokoi

e of the wied tusnel

NOT IUCED EXCEPT IN FULL
IN WRITING FROM THE LABORATORY

Accredited colbrotion
JIRANATEE ASSOCIATES COLLTD. ISOAEC 17025:2017
o Pagm NSCTISKTES 17025
. o lid CALIBRATION (367

] Perchiaien 7,171, R Witthapra, Benghotys, Adr speed meawrement loboratory
MEASUREMENT RESULTS ::‘\uluwnm Colibotion senioes department,

The wind direction sensoe by the i cartled out at 45" Matsle: +(ABGITHS)
Inbervals in clockwis o sther ehfset been made. The fiaw speed of wind tunnel (ussally 5 m/s) is kept eonstant S e s ol

i speed o' o tror u CERTIFICATE OF CALIBRATION

Dagres [*] Degren ] %

T
§
i
i

- (- QN = i
e \QS) —

ng S——

“Tvahaation of meciarement
dafa - Guide o the expression ef uncertainty bn
mensurement’

& = i

3 W, Parinyn Booncharoen
O Miss. P ¥ A Callbeation Department Manager

THIS CERTIFIC F NOT BE REPRODUCED EXCEPT IN FULL REPRODUAC
IN WRITING FROM THE LABORATORY




e ALS ROTA METER CALIBRATION RESULT APRIL 2024
—— ’ - 2
Y Rotameter ID. Calibration Date Regression Result Coefficient (R")
BKK_FS0585 23 Apr 24 Y = 1.0322x +2.25 0.9997
———- | BKK_FS0587 23 Apr 24 Y =1.0111x + 16.357 0.9994
P Unit Under Calibraty ) was: exerchse 2t 10 mys for 5 mintes priot to calib Tha stindaed s velocity 0.5 m/y BKK_FS0592 23 Apr24 Y=1.001x + 14.551 1.0000
b0 § /s wank caliealated by @ standard air velocity transducer and shove 5 ms to 30 s was calculated by a pitot tube with precision differential pressune BKK_FS0594 23 Apr 24 Y =1.0048x + 4.9762 1.0000
mater which was inutalked 40 mm sevd 300 men regectively sway from wind tunnel nerie, UUC was imitsbed ot center of the test section, The caliration was =
carried out under both riting and falling air welocity in the range of 1 m/s to 16 m/s at caibeation imorval of 1 m/s. The reslts of calibrasion.gnd sssocisted BKK_FS1004 01 Apr 24 Y =0.9826x + 12.32 0.9998
i table below,
BKK_FS1005 01 Apr 24 Y =1.0183x + 0.0633 0.9998
Temp. wind tunesl Temg, room. Vi Error —
s e o i BKK_FS1006 01 Apr 24 Y =1.1534x - 3.3241 0.9989
2058 50 ] L] BKK_FS1007 23 Apr 24 Y = 1.1084x +2.9017 0.9994
3 2360 18 €02
2388 250 18 a1 BKK_FS1008 06 May 24 Y =1.1347x + 2.1915 0.9996
b b i o BKK_FS1011 07 May 24 Y = 1.3995x - 7.1671 0.9994
ns a0 59 ot BKK_FS1012 07 May 24 Y = 1.0488x - 26.533 0.9998
36 2380 10 ﬂ
154 7380 80 - BKK_FS1013 07 May 24 Y = 1.0256x - 57.741 1.0000
i e = ol BKK_FS1017 04 Apr 24 Y = 1.0213x + 0.1156 1.0000
Hn b u1 . » BKK_FS1018 04 Apr 24 Y =1.0007x + 1.3933 0.9999
2340 1360 1.9 ¥ 0.2
nio n wo ™y J i BKK_FS1019 04 Apr 24 Y = 1.0038x - 1.3381 1.0000
2345 s 13 A o2
i i o, & o BKK_FS1020 04 Apr 24 Y = 1.003x + 5.7656 1.0000
L L] il Fa 2 o BKK_FS1021 04 Apr 24 Y = 1.0096x - 25.605 0.9926
Ramack: BKK_FS1022 04 Apr 24 Y =1.0937x - 103.66 0.9980
: BKK_FS1023 07 May 24 Y =1.1613x - 2.675 1.0000
Webooty of stardard
i e BKK_FS1024 07 May 24 Y = 1.0157x - 4.3362 1.0000
BKK_FS1025 07 May 24 Y =1.0018x - 4.6236 0.9999
PHOTO OF CALIBRATION SET-UP BKK_FS1026 19 Jan 24 Y =0.9618x + 1.9626 0.9999
BKK_FS1027 19 Jan 24 Y = 1.0065x - 4.3786 1.0000
BKK_FS1028 19 Jan 24 Y = 1.0184x - 37.308 0.9997
BKK_FS1029 19 Jan 24 Y = 0.9809x +2.7925 0.9977
BKK_FS1030 19 Jan 24 Y = 0.996x - 1.3286 1.0000
BKK_FS1031 19 Jan 24 Y = 1.015x - 27.236 0.9997
BKK_FS1039 01 Apr 24 Y = 0.9909x + 11.357 0.9991
BKK_FS1040 01 Apr 24 Y =1.0121x - 19.203 0.9996
BKK_FS1041 01 Apr 24 Y =1.0176x + 1.4813 0.9996
BKK_FS1042 01 Apr 24 Y =0.9927x + 10.76 0.9995
BKK_FS1043 01 Apr 24 Y = 0.9965x + 13.696 1.0000
BKK_FS1044 01 Apr 24 Y =1.1159 - 0.9354 0.9978
PHK_FS0027 06 May 24 Y = 1.1281x + 0.4949 0.9997
Calibration set-up of the cup anemameter calibration in the wind tunnel of liranates Asscdtes o, Lid. The cup anemometer shawn may differ from the PHK_FS0028 06 May 24 Y =1.0332x - 1.8233 0.9999
calibvated one. Remari: The proportion of tha set- up i ned true (2 scals dus (o imaging geometry. PHK FS0029 06 May 24 Y =1.001x + 10.848 1.0000
RYG_FS0197 01 Apr 24 Y = 1.0045x + 10.275 1.0000
*+End of Cartiflcate of Calibration*** RYG_FS0198 01 Apr 24 Y = 1.0061x + 0.715 0.9999
RYG_FS0199 01 Apr 24 Y = 0.976x + 3.1497 0.9998
Page 10f2 ALS Laboratory Group
ALS ROTA METER CALIBRATION RESULT APRIL 2024 ®
Rotameter ID. Calibration Date Regression Result Coefficient (R?) - Nv @
RYG_FS0654 01 Apr 24 Y =1.0354x + 0.3361 0.9998 M L b
RYG_FS0655 01 Apr 24 Y =0.978x + 13.603 0.9991 esaLdabs NVLAP Lab Code 200861-0
RYG_FS0656 01 Apr 24 Y = 1.0035x + 6.879 0.9999
RYG_FS0657 01 Apr 24 Y = 1.0233x + 0.8908 0.9982 T
RYG_FS0658 01 Apr 24 Y = 0.9905x + 9.8867 0.9996 on Certificate
RYG_FS0659 01 Apr 24 Y = 0.9994x + 13.924 1.0000 CertificateNo, 551422 Sold To:
SGK_FS0135 23 Apr 24 Y =1.0117x + 4.8833 1.0000 Product 200-510M Defender 510 Medim Fiow
SGK_FS0136 23 Apr 24 Y = 1.0134x + 3.6467 1.0000 Serial No. A ’
18-Aug-2023
SGK_FS0138 04 Apr 24 Y = 1.0449x - 0.3684 0.9988 Cal. Date
SGK_FS0139 04 Apr 24 Y = 1.0086x + 3.1267 0.9988
- a are per with 1SO 17025 at Mesa Laboralories, Inc., 12100 W. 6th Ave, Lakewood, CO 80228, an
SGK_FS0140 04 Apr 24 Y = 1.0029x + 7.5181 1.0000 A caibeatione s bt el ey oo Lakieood, o2 aH
SGK_FS0141 23 Apr 24 Y =1.1129x - 0.0619 0.9997 ihe laboratory. Results anly relate to the iisms calibrated. This reparl must not be wsed 1o claim product certiication, approval, of
endorsement by NVLAR, NIST, agency of the LS. Government.
SGK_FS0142 23 Apr 24 Y = 1.0136x + 2.4267 0.9999 il P 2
SGK_FS0143 23 Apr 24 Y = 1.0036x + 8.3162 1.0000 As Received Calibration Data
Lab, Pressure 620.1 mmiHg
__El:dw_— Technician Aaron Schwartz Lab. Temperature ~ 23.5°C
Review By : e — Approved By : L Daviation Allowstis Duviation As Rucsived
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont) i AGYTu et s i b =
589,43 ccm 98931 com 0.01% 1.00% In Talerance
Enviro Field Services Manager Assistant General Manager 245,22 com 24588 com 0.27% 1.00% In tolerance

Page 20f2 ALS Laboratory Group

Mesa Laboratories Standards Used

Description ‘Standard Serial Number Calibration Date Calibration Due Date
ML_B0O_24 205307 25-May-2023 25-May-2024
Jimten P

NED H"J:‘U}
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Mess Laboratores Ine. 12100 W, 6ih Ave, Lakewood, CO BOZ2E USA
(0] BE7-2000 www.mesalabs.com Symbol “MLAB” on the NASDAG
Tof2 FM-00228 Rev. B




/m NVIAD

NVLAP Lab Code 200661-0

Mesalabs

Calibration

As Shipped Calibration Data

Certificate No 551422 Lab, Pressure 618.8 mmHg
Technician Xiem Ly Lab.Temperature  24.2°C

Instrument Reading Lab Standard Roading  Deviation Allowable Deviation As Shipped
451861 com 4515.56 com 0.02% 1.00% In Tolerance
1000.87 com 1000.67 com 0.02% 1.00% In Tolerance
249,84 com 249.93 com 0.04% 1.00% In Tolerance
Mesa Laboratories Standards Used

Description Dats Calibration Dus Date
ML_800_24 100439 14-Sep-2022 14-5ep-2023
Calibration Notes

The axpanded uncertainty of flow has a coverage faclor of k = 2 for interval of 95%.

Flaw testing is in accordance with cur test number MP-DO72 wilh an expanded uncertainty of 0.27% using high-purity nitrogen or
fitornd laboratory mir,

Traceability to the International Sysiem of Units (SI) is verified by accreditation to ISOAEG 17025 by NVLAP under NVLAP Code
200661-0.

Technician Notes:
By,

iw:s; = f\{@tm &"“cﬁ/m

Koo Ly Norma Aragon

Praduction Technician 1| QC Inspecior

mmummmmmmumw specifications, and that the calibration results
In this certificale were obiainad using equipment capable of producing traceable through NIST to the International
WMM[&LMmhmhmmlﬁmEc1msﬁﬂ Calibraticns process has a Tast Uncertainty
Ration (TUR] of 4:1 or greater. wwumm-mmmmwwmhwnu
based on UUT

Masa Laboeaioeies Inc. 12100 W 6th Ave. Lakewood, OO 80228 LSA
{303 547-8000 wanw mesalars com Symbci MLAB"on e MASDAG

2of2 FM-00228 Rev. B

= NVIAD

Mesal abs

NVLAP Lab Code 200661-0

Calibration
Calibration Certificate
CertificateNo. 561567 Sold To:
Product 200-510L Dedender 510 Low Flow
Serial No. 130026
Cal. Date 26-Sep-2021
ane with 150 17025 at Mosa Laboratories, Inc,, 12100 W. th Ave. Lakewaod, CO 80228, an

lsn|msm1rwwhoum|hmughmrnlsmmmmwm“mmuw{mmammwu
Ihe, laboratory, Resulls only relate to the ltems calibrated, This report must nat be used to claim product cortification, approval, o
endorsemant by NVLAP, NIST, ar ary agency of the U.S. Gavernmont.

As Received Calibration Data

Lab. Pressure 616.1 mmHg
Technician Asran Schwartz Lab.Temperature 24 °C
Instrumant Reading Lab Standard Reading  Deviation Allowable Deviation As Recaived
0cem 456,41 com ~100.0% 1.00% Out of Tolerance
0 com 101.18 com ~100.0% 100% Cut of Tolerance
0 com 30,36 com -100,0% 1.00% Out of Tolarance
Mesa Laboratories Standards Used
Description Standard Serial Number Calibration Date Calibration Due Date
ML_800_10 103743 25-Jan-2023 25-Jan-2024

Mesa Laboratories ing. 12100 W. 68 Ave, Lakewood, CO BOZ28 LS
{303) BT-8000 www mesalabs.com Symbol ‘MLAS on the NASDAQ

FM-00Z28 Rav. B

Mesalabs

NVLAP Lab ::udu 200661-0

Calibration
As Shipped Calibration Data
Certificate No 561567 Lab. Pressure 622.2 mmHg
Techniclan Aaron Schwartz Lab, Temperature  238°C

Lab ing Doviation Aowable Deviation As Shipped

449,75 cem 450,45 com 0.16% 1.00% In Tolerance
100,96 cem 100,82 eom 0.14% 1.00% In Toleranca
30.63 com 30.38 cem 0.82% 100% In Tolerance
Mesa Laboratories Standards Used
Description Standard Serial Number Calibration Date Calibration Due Date
ML_800_10 103743 25-Jan-2023 25-Jan-2024

Callbration Notes
The axpanded uncartainty of flow has a coverage factor of k = 2 for a confidence interval of approximatoly 55%.

FlmmlnglsInmmmlhwmmwmmﬁnmmwumnﬁﬂ??%mhmwb‘mﬂu
Fitered laboratory air

Traceability to the: Intermabonal Systam of Units (51) is venified by accreditation 1o ISONEC 17025 by NVLAP under NVLAP Coda
200661-0.

Iothﬂ-ldm Noles:
Approved By:
Aaron s;n-u-n‘ David Thomas

Cuality Engineer

Mesa Laborataries, Inc. certifies that the above insirument meets or exceeds published speciiications, and that the calibration resulls
in this umnca:nmmuwmum:mﬁpmmn:mwmmpmm to the IMernational
Systern of Units {SI). Calibration results are in compliance with ISOVIEC 17025:2017, Calibrations process has a Tes! Uncertainty
Ration (TUR) of 4:1 or greater. Any Pass/Fail omnnmnlnn Is made without taking measurement unceriainty mio account and is
based an UUT p againa! requined ol

Masa Laboratores ing, 12100 WL Gth Awe. Lnkewood, Oﬁm‘b‘ﬁl
(303) GAT-B000 waw masalabs.com Symbol "MLAB" on the NASDAD

22

NV(IAG

L Nv&z&@

JAesalabs

NVLAP L-C: (’odl 200681 o

Calibration Certificate
CertificateNo. 561588 Sold To:
Product 200-510M Defendar 510 Medium Flow
Serial No. 151114
Cal. Date 30-Sep-2023

with IS0 17025 at Mesa Laboratories, Inc., 12100 W, 6th Ave, Lakewaod, CO p0228,
mmnuvwmmmmumm o

. Results only relate 1o the itoms calibrated. This report must not be used to

MWWNETummeu&m

As Received Calibration Data

Pressure B16.8 mmbg
Tachnician Xiom Ly Lab. Temperature 25,8 °C
g Lab g Deviation Allowable Deviation As Recalved
Occm 4499,86 ccm -100.0% 1.00% Out of Tolorance
Deem #9738 com -~100.0% 1.00% Out of Tolerance
Ocem 250,32 com ~100.0% 1.00% Out of Tolerance
Mesa Laboratories Standards Used
Description Date
Callbration Dun Date
ML_800_24 17991 16-Aug-2023 16-Aug-2024
1
REVIEW 8Y ..%‘;‘”‘ P
ROVED BY
I NEXT CAL. DATE
Mesa quum 121
e - Inc. mumml.me camusu




INNDVATIVE INSTRUMENT CALIBRATION | AR

PNVATIVE ISSTRUMENT (00 LTH HEAD 00 TICE

T NARY TR, SO0 SN T RO 1] TAMBON IARS,

AMPLIIE BASG FHLESAMUT PIRAKAN FROV ST 1050 THAN AN

mvﬂ,@@

TEL b T A | AN 021 TR

®
Certificate of Calibration
«esalabs —— R——
NVLAP Lab Code 200661-0
Calibration Name ALS Laboratory Group Thailand Co, Lid. Roquest No 3 Req-2024-0043
Address. 114 Sai Phaithsnaksn 40, Phasibanakan Road, Suan Luang, Banghol
As Shipped Calibration Data 1025y
CeificateNo 551588 Ualt Under Calitwathan Detalls
Technician i Lab. Pressure B16.2
Ly Lab.Temperature  26.1'C Measurcment liem Adr Flaw Meter
o p A
o Daviation Manufachurer ™
4436.74 com 448443 com 0.05% :M Deviation A8 Shipped
997.03 cem 90718 00% In Tolerance Model © Defender S10-L
24384 com o A 1.00% n Tolerance
2505 com 0,28% 1 o Serial Number © 206595
Mesa Laboratories Standards Used i REE
Location of Calibration © LAB 4 AIR VELOCITY METER
Dascription e
ML_800_24 117001 Calibration Due Date Calibration Environment and Details
05-Dec-2023 Tempenture : BCEIC
Calibration Notes
Thv N s Humidity © S5 %RH = 20 SRH
ity g€ tactor of k= 2 for & conl
Flow testing is in accordance with ur b G Banametric Pressare 1013 hPa & 10 hPa
lest rumbar ”
fiterod laboratory ai. wm““wmﬂﬂmmnwwﬁmw Recerved Da 3 Jamuary 2024
Traceability to the International System of = oS
Uni verifisd
200881.0, s (5} le by accreditation to ISOVIEC 17028 by NVLAP under NVLAP Gade Calibration Dite + 29 Januiary 034
Caldbration Proceduere | le-bouse method CP-AFM-01 by Comparisos technigue with Standand Primary Flew Calibrsioe
Technician Notes: i -
By: Reference Standard Mudel Serial Number | Traceble Dme Callbrstion
oo B Air Flow Meter Glibratar 3 Low flaw 18501010006 | Semidyne 12 Jely 204
SR = \P"'x Air Flow Meter Gilibenonr 3 Standand flow 1903101 1003 Semidyne 12 hily 2024
1 iall 3 Tewmperatare tncter arn 8000057 Queborm | 27 Februsry 2004
__’,..(_____.S.: @{ Pressuse meter CPG2400 A1000KDLESTHE2 TPA @ November 2024
Pﬂm:mw Norma Aragon Traceahility :
A f QC Inspacior This Cenifizale is raceable o S1 Unat through Sensidyne AZLA Acercditation Na. 34301
in 1 cartficate wore mu::qmpmnm SR T o ey specificaions, and thal the callbration resuls Nota:
System of U bration resd patly that are traceable through NIST p
Ration rl‘uR;“: f:los;l,‘" Any Pm:;hh compliance with ISONEC 17025:2017 mm:‘m mb:.'ﬂ:ﬂ l.heu:“l The repaned uscertainty i based o standend uncertaingy multiplied by the Coverage Factor & = 2. providing a level of confidense
besedon T nce against required o 4 taking measuroment uncertainly Into account and is sty 95 %%,
This Centificate was kssied o replice w Calibmiion Cenfbcale No. 24:AFM-D18
Calibiration By : e Apperoved Ity M
Mr. Noppadon  Luangast M, Pacia Mathavomn
Sorvice Calsbration Enginoer Calibratbon Engincer Ssporvisr
Masa Laberatorios Inc. 12
s (303) SAT-0003 oo oo v w&mumw Tsse Dite 1 | Fehruary 2024
FM-00228 Rev. B
The resubes relsiod omdy The L] withisst of the Insovative Insesmeni Co., Ll
FM-T02AFM-D1 Rev. 01 hsue date 25/01/24
INSVAT IS TRUMENT CALIEATION | Al INNOVATIVE INSTRUMENT CALIBRATION LAB

PENOVATTVE INSTRUMEN

TR NEAD OFFICE

TR A L S S

ENAKEIRN |1 TAMIBN BANE KATIY,
AMPHUE AN
L G020 eS80 A (66302167140

AMILT FRAKAK FROVING E 10500 THAILAND

Certlficate No 2 24-AFMA18 Rev.|

Request Not Rog-2004-0043

Result of Calibration : Without Adjustment

Temperature Prevsure 5T (il Errar Uncertainty
oy (kPa) [ {mlimin} (i} (mimin)
2500 10166 0 20148 ol L3
2500 10167 109 AN 06 1%
2400 10063 199 19746 A3 6
.00 (LIR) o 0815 1% B4
o 101.60 o H0.13 ] n
490 o1 .59 %0 47R02 <20 08
Nl ST : Standand WILIC : Uit Ulnder Calibeatbon
-uuc “ondition + Al and raen
= Flow Rate lard sperating conditbon by wsng exqualion
Pret Toea:
Queas = Qres X — x ——
Pt Twt
whore Q= Flow Rate P = Absolute Pressure T = Absalute Temperatnre
Meas = Measursenent Condition el = Stadard Condition
* Indicaes non sceredised
End af Certificate
Thhe pesules relaiesd oy b0 the i o by 1. without a Ll

FM-T08-AFM-01 Rev.01 Haue date 25/01/24

INNOVA

7090 AR

AMPYIOE

PNSTRUNMENT COL LTOL BEAT OFFICE

SOLSIN

KRN 11 TANDON BANG KAED.
ARG PHILESAMET PRAKAN PROVINGT 10550 THAILAND

THL: (86002 ) 1600 | FAX (880021 1871400

Certificate No : 24-AFM-033

Request No : Reg-2024-0241

Sensor Model : -

Sensor Somal Number : -

Certificate of Calibration
Custamer
Name ALS Luborusory Geoup Thailand Co, Lid.
Addross 104 Soi Phattharkan 40, Phatshanakan Rosd, Suan Luang. Banghok
10250
Unit Under Calibiration Details
Mensurement hem + Primary Flow Calibratoe
Manufacturer © Bios
Model © Defender $10-L
Serial Number < 130027
I - RYG FSO0%

Location of Calibration < LAB 4 AIR VELOCITY METER

Callbratban Environment and Details v
Temperatae i RiaES i o) #—;@ :
Husmidiny ;35 %RH £ 20 %RH B e ot 8
Barometric Pressare < 1013 + 10 hPa 13/ /15
Received Date 11 Jamuary 2024 -
Caldbration Dase + 13 Pebruary 2004
Culibration Procedure Inhowse method CP-AFM-D1 by Comgarisen technigue with Standand Primary Flow Calibrator
Reference Stamdard Moddel Serial Number Traceble Diue Calibration
Air Flow Meter Gilibrator 3 Low flow Senvadyns 12 July 2024
Air Flow Meter Gilibraior 3 Sandard fow 1903101 1003 Sensulyne 12 July 2024
Temperature mcter Gril DEO0005T Qreborn 27 February 2024
Pressuire meser CPG2A00 AIOOK D63 1882 TRA 9 Novemiber 2024
Traceability :
This Cernificate s traceable wo 51 Unit through Sensidyne ATLA Accroditanon No. 394301
Note :
The repatied ty is based on ty tultipdicd by the Coverage Factor & = 2, providing a level of confidence
approsimately 95 %
Calibration By : by Approved By : 1<
My Noppadin: Luangas M. Pacit Mathavom
Service Calibration Engmeer Calibration Enginger Supervisor
lssue Drate : 13 February 2024
the em cakbeated i n fll. T the Inmovating b

FM-708-AFM-01 Rev 01 lisue date 25/01724




INNOVATIVE INST

IMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT C0L, LTD, HEAD OFFICT
T B MM L, SOF SUNTINAKORN |1 TAMBEON ARG KATO,

ann
ABMIFIBE IEARG IHLESAMIUT FRRAKAN PROVINGE It THATLARD AN B T

e
Cmnrre aarony

Fage 22

THL: B2 Dt | FAX: (00216710

Certificate No 1 24-AFM-031
Request Na ¢ Rog-2024-0241

Besubt of Calibration : Without Adjustment

Temperature Pressure. STD uuec Error Unceriainty
‘o kPa) fecimia) (ecimin) teermin) (cc/min)
30 10126 2o 19,965 oo 13
MM mas 1m 100,50 4.5 24
240 10031 200 19913 49 56
2390 10142 3o 303 56 26 84
2400 10041 401 404 57 4 "
400 101.4% A 44381 3x 70
Note STD : Standurd VIUC ; Uit Under Calibeatson
- VLT Reference Cosdition : A1 et pressane d
Flow Rate was corrected far noe-standand operating condition by using equation
Prer Teusea:
Qme.'m =t x—x——
Pret  Tet

where = Flow Rase P= Absoluic Pressare

Meas = Measwrement Condition.

T = Absolute Temperatare
rel = Standard Condition

® Indscases non avcredued

End of Certificate

The resalts tedated smly 8o the item calébraiad. The conificae shall nor be Tepeoduced except in full. wittoint wrntien sppemnal of the Innevaive bastrament Co. Ll

FM-TO8-AFM-01 Rev 01 Issue date 25/01/24

INNOVA STRUMENT CALIBRATION L AR

ENOVATIVID DSSTRUMENT €0, LTO IEATHOFFICE
T AEN LR, SO0 SURTINAKOIN 1 FAMBON ARG KALLL
AMIHDIE [WANGE P SAMUTT PRAKAR PROVINGE 1080 THAILAND

TEL -2 S50 AN 20 1T 800

Certificate of Calibration

Customer Certifieate No : 24-AFM-032
Name ALS Laboratory Group Thailand Co, Lid Request Na : Req-2024-0240
Address 104 Sob Phaithanakan $0, Phatibanakan Road, Suan Luang, Bangkok

o250
Unis Under Calibration Detalls
Measuremseni liem Frimary Flow Calibousor
Manufacusrey : Bios
Madel + Dielender S10-M Sensor Mode | -
Serial Number 129958 Semsor Serial Number : -
n RYG_F50209

Location of Calibation © LAB4 AIR VELOCITY METER

Calibration Emviranment and Details Dimadom ?

Temperanre BCaIC M
Humidity S5 %RH + 20 %RH ’ il

Bammetric Pressure < 1013 hPas 11 hPa . B L TC T
Received Date < 31 Janmary 2024
Calibration Date < 13 February 2024
Calibration Procodure  : In-bouse method CP-AFM-01 by Comparson wechnique with Stasdard Prinasry Flow Calibwasor
Refrence Smndnrd Mudel Serial Number | Tracehle it
A Flow Meter Gillsbenior 3 Low flow PRS00 0006 Sensidyne 12 July 2024
Air Flow Meter Giilibrasor 3 Sandard flow 1903101 1003 Sensadyme 12 July 2024
Tempernture meter GT 11 00005 T Quebam 27 February 2024
Pressisre meter CPG2400 A1000KDLIGS 1852 TPA 9 November 2024
Traceability :
This Cenificase is irmceable 1 51 Unig through Sensidyne AZLA Aceredatation Mo, 194300
Note
The rep 15 based on sandasd y i the Covernge Facior & = 2, providing @ level of confidence

approimately 95 %.

Calibration By : e Appraved By : ey
B ———— - —
Mr. Noppadon  Luangast Mr. Pacit Mathavom
Serviee Calibration Engincer Calibration Engineer Supervasoe
Isnue Duate 1 13 February 2024
The resalis refaied snly o the st The shall ot be e i il ol o Ll

FM-TOB-AFM-01 Rev.01 lssue date 25/01/24

INNOVA
ISOVATIV

£ INSTRUMENT CALIRRATION | AR
SETRUMENT OO0 LT HEAD OFFICE
T 100 AEEN 3, SO0 SUNTINAKORN 11 TAMION BANG KAED,

toiTeo

ANEFHIOE ARG PHLESAMUT PRAKAN FROVINCE 10540 THAR AND

LTI LARenA I
THL: (680021 bo-2800-§ FAX: 1660021 16-T 140 AL-7HY

Page 27

Certificate No : 24-AFM-032
Request Not Reg-2004-0240

Besult of Calibration 1 Withous Adjustment

Temperature Pressure ST wue Error Uncertuinty
(a (kPa) (ec/min) (ecimin) (ecrmin) (echmin
2350 100 8% L] s 51 b5 ]
239 LT o 51393 1”2y 12
2408 162 1006 10193 13 14
24.00 10151 1997 20210 b 2
M0 10157 Pl 0355 m a5
2460 102.00 ELoTE LR 48 59
24.60 10208 4759 AT90.5 52 n

Note STD : Standand UUC : Unit Under Calibration

= UL Reference Candition . Al stmaspheric pressure aned mom temperature condition
- Flow Rale ed for Lind

condition by using equation |

Q . Q ; x Pret Tmn
meas e

Tm

where Q= Flow Rate P= Absalute Pressure T = Absolute Temperaiure
Meas = Measurement Condation rel= Standard Condition
® ludscanes pon aceredsed
End of Certifbeate
The: by o the item cabbrated. shall m el wdhows ol the Imnenative lmstrament Co. Lid

FM-TOB-AFM-01 Rev 01 tisue date 25/01/24

Sartorius (Thailand) Co., Ltd.
1nmomwr¢mmmw

8, emalt

SARTORILS

NSC-TISITIS 17028
CALBRATION D426

of Calibration

Model Number:  MSE125P-100-DU o ci No.: 24BCI

Description © Semi-micro Balance = Issued Date:  Friday, February 23, 2024
Serial Number: 0033108693 Reference No.: 229196

10 Mo : RYG_EN0004 o

Manufactures : Sartorius Page No. : J03 —

Customer Name : ALS Laboratory Group (Thailand) Co. Lid . (Rayong Branch)
1610 Moo 5 T.Maenam Khu, A Pluak Dasng, Rayong 21140, Thailand. o

Caiibraled Place : ALS Labaratory Group (Thailand) Co., Ltd (Balance Room)
£16/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.

Calibrated By:  Mr.Chonchal Inthana i Calibration )
Calibration Date : Thursday, February 22, 2024 i Procedure No. : This calioration was conducted by
Using in-house calibeation procedure number (WI-003)

Based on UKAS LAB 14 : 2018
Metrologlcal data © Ambiants Conditions:
Capacity: _60./120. g Readability: 0.00001./0.0001 g z 240% 50°C
Huidity : 60.0%RH _ + _10.0%RH
Reasons for calibration Pressure i E B

Equipment Congition: E!momw 0 re
Measurement Method ~ UKAS Publication Ref :Lab 14

[ mewbnstaation [ Senvace / Repawes (] Re-calioration/ Maintenance

mmmmmummmumummm standard uncertainty multiplied by the
mlw(kwmhprwuuu\rdol m ; _..“’."'h “.:;..mm.wau ey
L)
lld'mal\ol:.im ‘um wsmmum(&n Report of Tolerance came form list of
Sartorius Metrological Spaciications.
Traceability:
Tracesbiity _|Cotificate No. ___|Due Date
__|res M2308197S | 23-Aug-2025
DKSH_ c1e231845 23-Aug:2024.

Tmmmmmmmm

R s
i not be atties than in ful Qs
the prior val of the peration Dbvisk e T {SARTORULS,
Sartorus. {Tnadand) Co., L. I a
Mechanchal nhana(Tachvical Manager) | o s

‘S0P FM 33 03 Fobruary 2022




Sartorius (Thailand) Co., Ltd.
129 Fama @ Acad, Husroesng, Hustykwang. Bangkok 10310
Tt +06 2643 BIG1-5 Fanc +68 2843-5307, o-mal: senvice Sailandsaniotus.com

S/ARTORILS

@ﬁ@@ﬁg of Calibration

Model Number:  MSE125P-100-DU
Description: * Semi-micro Balance
Serial Number: 0033108993

1D No. RYG_EN0CO4
Manuf :  Sarforius Page No. : 20f3

Calibration Results : W'ithout Adjustment

Certificate No. : 24BCI0071

Issued Date:  Friday, February 23, 2024 =
Reference No. : 229196

Sartorius (Thailand) Co., Ltd.
1% Rama 8 Rioad, Husykwang, Husyioeang, Bangkok 10310
THE 468 2643 83618 Fioc 406 20438367, e-madk

S/ARTORILS
J@@Jﬁ of Calibration

Model Number:  MSE125P-100-DU

Description : Semi-micro Balance

Serial Number: 0033108593

IDNo. ; RYG_EN0004
Sartorius Page No. : dof3

Callbratian Results : Without Adjustment

|Repeatability Eccentricity (Off-center loading error) Re -
peatability E ity (Off-center loading errar)
s Lo, 3ee 1 a
» i used o e b » ¥ ity
expross mpredueitdty quinsiavel: g i ra v:n::“ ie 1or
mmm.
Nominal Value : (Low Load) 5.00003 50.00003  [Nominal value : 50 9 ) ) i it
5 g 5.00001 50.00003 Tl 0.00015 a Nominal Vaiue | (Low Load]) 100.0000 Nomi: value ; 50 g
Tolerance 5.00003 50.00002 g 100.0000 |rq e %
0.000015 g 5.00002 50.00003 Tolerance 100. 0000
5.00001 50.00003 BT B 0.000015 g 100.0000
Nominal Value : (High Load) 5.00002 [ s0.00003 2 . 100.0000
0 g 5.00001 50.00003 T3 | o.oc000 Nominal Value : (High Load)
Tolerance 5.00001 | %0.00002 = "4 | o.oo001 we g o
0.000015 g 595002 5000003 D "5 | 0.00001 Tolerance B
5.00002 | 50.00002 = - 0.000015 g
Standard Devistion ~ 0.000008  0.000005 e [ 100, 0300
= = Standard Deviation ©.00003
Linearity . -
T iy, Linearity
Tolerance 00004 g The nearity, g
= Tolerance 0.0007 g
Nominal Value [ Mass Value i Value Deviation Uncedtainty | i
@ ) (@) @ @ | Nominal Vakie | Conventonal Mass Value | Displayed Value
0.01 0.01000 0.01000 0.00000 0.000024 £ i T &) (g}
0.1 0.10000 0.10000 “0.00000 | 0.000025 | 85 | €s.0000 T 45,0000
i 1.60000 1.00000 .00000 0,000027 70 70.0000 70,0000
z_ 2.00002 200002 0.00000 0.000028 15 75,0001 75.0000
I 5 ] 5.00002 5.00003 0.00003 0.000031 80 | 60.0001
10.00004 0.00002 0.000036 | a5 B5.0001
~Z20.00002 “0.00004% I 40 90.0001
30.00003 | 0.000089 L 85 | _95.0001 | 350001
40.00003 | 0.000083 100 | 100.0000 |~ 1p0.0000
50.00001 -0. 00601 0.000083% B2 __110.6000 [ "1ic.c000
S - 120 | 120.0000 120, 0000
RE—— 1
End of
SOP FM 33 03 Febeuary 2022 e
SOP FM 33 03 February 2022
TITETA I0TISTA ﬁ
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TESTRI 1 T T T e T e -—
Request No. 21-67/0292 TG o BEL- B RNant Request No. 21-67/0292 MTC No. EEL. BP. 8310267
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
CALIBRATION CERTIFICATE fitar k= 2, providing a level of confideiice of 055,
f Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
Submitted by + ALS Laboratory Group (Thailand) Co. Lid. — e s T e ame e,
t re o rence H an
Adddress . 104 Phaithanakan 40, Phanthanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang, Bangkok, 10250. Acoustic Outpul WPa, Corrected SRH.
< 9 i " 1. Sound Pressure Level
Calibrated at : Electrical and Electronic ds Lab Ind ! and Testing Service Centre,
Sai 1C, Bangpoo Industrial Estate, Sukiumvit Rd., Muang, Samutprakan 10280, Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Instrument Calibrated : Ambient Environment Type Level (dB) (dB) (dB) IEC60942:2003 Class |
Description : Sound Calibrator Temperature H(B3+3°C 172 inch Bruel&Kjaer 4180 94.01 0.01 +0.10 £0.40 dB
Manufacturer 1 Rion Relative Humidity :(50+ 15)% 2. Frequency
Model tNC-T4 Ambient Pressure 2 {100,325 + 1.500) kPa
Serial No. 34178121 (IDRRYG_FS0213) Standard P Devinted value | Uncertainty Tolerance limit
T: (Hz) (Hz) (Hz) TECE0942:2003 Class |
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A SN 122037, fre x
N R & P 112 inch Broel&Kjaer 4180 1003.1 3.1 T LE +1.0%
2. Measuring Amplifier Bruel&Kjaer 2636 SN 1537484, P - b
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214, ;_ta’
4. Digital Multimeter Agilent 344014 S/N MY44005560. oo Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
5, Pressurc Transmitter Vaisala PTB202AD SN T0650001. Mis [om Type o ) 1ECH0942:3003 Class |
6. Audio Analyzer Keithley 2015-F S/N4106495. 112 inch Bruel&Kjner 4180 1.50 +0.50 +3.0%
7. Condenser Microphone B&K 4180 S/N 2839871, Note : 1. No adjustment,
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound 2, The calibrator pressure correction was not included,
calibrator under test shall be measured by standard microphone wsing an insent voltage technique. 3, The microphone volume correction was included at level of 0.16 dB mﬁh\
THks3 i b caiibravsd spainsratmsdand 4 at Electrical and El : s Callbrated by & T ; : }r
Labortory (EEL), which are traceable (o the International System of Units through the National Institiste of /2.,.. ........ ¥
z (Mr.Wecrachai Decchaiyae) [ L i
Metrology (Thailand), i
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
Elecrical snd Eldrbil Saeadds Laboratery
AN Sy Industrial Metrol d Testing Service Centre
Reced : 28 Feb, 2024 st
Date of pt + 19 Feb, 3024 Date of Calibration 28 Fel n logy and Tes ervice
Date of Issue : 29 Feb. 2024 Ref : 2011267021900719001
: 28 Feb, 2024 22
Date of Calibration B Feb, 20 W End of Centificate 2/2

The results relate only o the Rems tested/calibrated of value stsigned
Addvertising the ReportCentificate: and pubiicity of the maults except in full se pohibited unless wiitten permission i cbtsined from the govemoe of TISTR.

The results relate onty o the iSems tested/'calibrated of valug assigned.
Achvertising the Repor/Centificate and publicity of the msults except in full are pohitited uniess witten permission is obtained from the governar of TISTR.

FRABLMTC.002 Rev.$
Head Office Office/Laboratory Office
35 M 3 Tambon Knlong Ha, Amghos iilong Luang, 658 Mu 2 Tareon Bargpoomss, Amphon Muang Semitprakan, 196 Phahompoltin Road, Ladyso, Charuchak,
Chanwat Fathuenthars 12120, Thakend Changwat Sarmdpraian 10280, Thalsnd Hanghok 10900, Thadand
Tl (86} 0 2577 9036 Tel (S6) 0 2323 167280 ext. 114, 114 Tel (661 0 2579 1121-30 . 5219, 5229, 5217
Fax. (66} 0 2577 9009 (44) 08 3219 9440 6] 08 1889 6827
E-mall - méc@tistrorth Website : wew tatr.orth

FMBLMTC.002 flsv.d
Head Office Office/Laboratory Office
35 Mu 3 Tambon Kilong Ha, Amghos Khlong Luang, Sl 1T, Bangpoo industrial Estate, Sukhurmat Road, 196 Phahoryathin Road, Chatuchak, Bangkok, 10900,
Chargwat Pathrmihan 12120, Thatand Argihos Muang, Changwet Samutpralkan 10250, Thaland  Thaland
Teel. (661 0 2577 9000 Tel (66) 0 2323 167280 ext. 115, 116 Tk, (661 0 2579 1121-30 eat. 5219, 5225, 5217
Fase, [64) 0 2577 9009 Fa, (66 0 2323 9168 Faue, (663 0 2570 8592
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232

CALIBRATION CERTIFICATE

NSC-TISTIS | 7004
CALIBRATION 0037

MTC No. EEL. BP. 176/0167

Submitted by : ALS Laborniory Group { Thailand) Ca., Licd.

Address + 104 Phatihanakan 40, Phatthonakan Rd,, Khwaeng Phatthanakan, Khet Suin Luang, Bangkok 10250,

Calibrated at : Electrical and EJ ic Standards Lab ¥, Industrinl M; gy and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukbumyit Rd., A-Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description + Sound Level Meter Temperature :(R3LNC

Manufucturer 2 Rion Relotive Humidity (50 + 15) %

Model 1 NL-42 Ambient Pressure : (101325 1.5) kPa

Serial No. : 00900071 (ID:RYG_FS0492)

Microphaone 2 LIC-52 No. 188464

Preamplifier  :NH-24 No.01733

Standards used :

1. Band Pass Filier Wavetek 7524 S/N 90010494,
. Condenser Microphone BrileMeKjuer 4180 S/N 2889871,

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

. Function/Arbitrary Waveform Generutor Agilent 33220A S/N MY44042668.

NFE jic I

. Digital Multimeter Fluke 85204 $/N 4985007,
Pistonphone Rion NC-72 S/N 00402446

2
3
4,
5. Digital Function Synih
i,
7.

8. Measuring Amplifier

Brileh&Kjur 2636 S/N 1537484,

DF-193A S/N 122037,

Date of Receipt 24 Jan. 2024
Date of Calibration 23 Feb.2024-1 Mar.2024 1/9
o
The resilts relite only 1o the items tested/calibrated or value axsigned.
Achrtising the ReportCerficate and putdicty of the esults except in full s prohitited unlews vaitien permission is citained fom the geverer of T
FMBLMTC 002 Rev.d
Haad Office Office/Laboratory Office:

35 Mu 3 Tarrbor Kiong Ha, Armghoe Khiong Liang,
Changwat Pathurrthand 12120, Thiskand

Soi IC, Bangpoo industrial Extabe, Sulurnit Road,
Muang, Changwil Sarmiprakan 10250, Thatand

Amphos
‘ol {66) 0 2523 167280 axt. 115, 116

Ted. {661 0 2577 9000 T
Fax. (66) 0 2577 9009 Fac (66) O 2323 9165
Eomai ¢ papListr of i 2 Wrofth  Emal th

196 Phaharyothin Road, Chatuchak, Banghok 10900,
Thaland

Ted. (6610 2579 112130 ext. 5219, 5228, 5217
Fax. {56) 0 2579 8592

Emal 1 sumaleegitr.ol th

A

NEC-TIS-TIS 17028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP, 176/0167
9. Power Amplifier Brilel&Kjar 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
1. Digital Multimeter Agilent 34401 A SN MY44005560,

12. B A Ti TPA-303A S/N 2212,
Calibration Procedure ;
This § was calibrated by using calibrati ures no CP-102-02 and CP-102-03, which

were bused on IEC 61672-3 Electroacoustics - Sound Level Meters - Pant 3 ; Periodic tests (2013), These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an ancchoic room with the comparison
measurement method,

This i

has been calit

agaknst d at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The infarmation on actial reading is attached herewith and the uncertainty limits quoted refer ta the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by o coverage factor
k=2, providing a level of confi of imutel

95%.

Date of Calibration  : 23 Feb.2024-1 Mar, 2024 219 o

Ther resuits relate onty to the iterms tesed/calibeated or value assigned
ave prohibited urless wiitten permission s obstsined from the gewenos of TISTR,

ha sesuits excer

Advertising the Report/Cenificate snd pul

FRBLMTCDOZ Rev.d

Head Office Oifice/Laboratory Office

35 Mu 3 Tamibon Kilong Ha, Amphos Khlong Luang,
Changwat Pathumthani 12120, Thalland
Tel. [66) 0 2577 9000

Sol 1€, Bangpoo nduntrial Estate, Sukdhwmmt Road,
Muang, Chargwat Samutpekan 10280, Thadand

196 Prahonyothin Rosd, Chatuchal, Bangkok 10900,
Thaitand
Tl (661 0 2579 112130 ext. 5219, 5225, 5217

Tel. (66) 0 2323 167280 et 115, 116
Fan, (66) 0 2323 9165
E-mud : micaéistr.onth

Fan (64} 0 2579 B2
Eomadl : surmalpogtistronth

Fa (84) O 2577 9009
Emad 1 istr of £y th

TUTISTR

NSC-TISTIS 1 T028
CALIBRATION 0037

o] NSC-TISI-TIS 17025
TITSTR caumwanion s

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-67/0232

1. Absolute Sensitivity

MTC No. EEL. BP. 176/0167

Relerence Measured value Deviation | A ¢ Maxin permitied
Avoustic Signal (dB) value  Fimit Class 2 uncertuinty of measurement
(dB) Before adjns] After adjust|  (dB) (£dB) (xdB) {2d8)
113.94 g 139 0.0 Lo 030 NiA
Note: The external cali dj was firstly perfi d. The internal calibration adj

wits then completed ot the display of 1242 dB.

2. Self-generated noise
2.1 Normal test
Mensured value Uncertaingy Maximam-permited
(dm) (2dB) uncertainly of measurement (+dB)
173 .10 NiA

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

Frequency | Measured valie |1 Maximum-permitied
Weighting (48] (dBY uncertuinty of measurement (+d8)
A-Weight 124 010 NiA
C-Weight 18.1 .10 NA
Flat 239 010 NA
Date of Calibration  : 23 Feb.2024-1 Mar.2024 ile 5

The results relate only b the iters teated/calibrated o value atsigred.
Adyertising the Repon Cetificate and publicty of the results except in fill s probibsted unless wiitten perrmission is obtamed from the governor of TISTR

Head Office

35 Mu 3 Tambon #hiong Ha, Amphos Khiong Luang,
Chargwat Pathumthani 12130, Thatand

Teed. [6£) 0 2577 9000

Fas {66) 0 2577 9009

E-madl - rumpaitistr.or th Wetnibewaa. tistr.or th

Office/Laboratary
508 1L, Bangpoo Industrial Extate, Sukburrvt Road,
Amphoe Muang, Changwat Sarvutprakan 10250, Thaland

Tol. (841 0 2523 167280 mi. 115, 116
Fax (66) 0 2323 9165
E-mal : milcgtistr.onth

FMBLMTC 002 Aev.8
Office
156 Phahoryothin Aoad, Chatuchak, Bangkok 10000,
Thakand
Tel. (6610 2579 1121-30 ext. 5219, 5228, 5217
Fam. (66) 0 2579 8592
E-nadl ; sumaleegtivlr o th

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP, 1760167

3. Acoustical signal test of freq ighting:

Frequency | Deviation from frequsemcy resp A Temis class 2 Maximum-perminied
(Hz) Asweight | Coweight Fla (B0 1) (B} | ussceriataly of meassnement (+d0)
125 0.1 02 02 L5 045 0.6
1000 01 0.1 0.1 Lo 045 0.6
8000 0.3 03 0.2 50 0.45 o7

4. Electrical signal test of frequency weightings

Frequency | Deviation f response (1) dass 1 Maximem-permi
{Hz) Avweight | Coweight Flai [E1:1] (5} | uncertainty of measurement (+di)
63 -1 0.0 00 20 020 0.6
125 0.0 0.0 0.0 15 0.20 0.6
250 0.0 0.0 o.n 13 0.20 0.6
00 0o LA 0.0 L5 0.20 0.6
1000 0.0 0.0 0.0 Lo 0.20 0.6
2000 0.0 0.0 o0 20 0.20 0.6
4000 0.0 0.0 0.0 3.0 0.20 0.6
000 0.0 0.0 0.0 30 0.20 0.7

Date of Calibration  : 23 Feb.2024-] Mar.2024 4/9 4

The results tedate only 10 the item tested/icalibrabed o walin aisined
Actvertising the Aepon/Censicate and putlicty of the tesults except in full are probitited unies witten permission i cbtaed iom the govemes of TISTR
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NSC-TISI-TIS 17028
CALIERATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 17600167

5. Long-term stability
Time | Measured Value | Deviated value | Accepianee limit | Uncertainty Maxbmum-permitted
closs 2 unceriainty of measurement
(dB) (dB) (+dB) 12dB) (xdB)
B:: :: 0.0 0.3 0.10 ol
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Meoasured value | - Deviated value | Acceptance fimit | Uncertainty Muximem-permitted
Weighting cluss 2 uncertainty of measurement
(dB) (dB) (2dB) By (dB)
A-weight 94.0 0.0 0.2 0.20 02
C-weight 94.0 00 0.2 020 0.2
Flat 94.0 0.0 02 0.20 0z
6.2 Time weightings at 1 kHz
Froquency | Measured value | Deviated vabue | Acceptance limit Uneertainty Maximuam-permitted
Weighting class 2 uneertainty of mezsurement
{dE) (B (+dB} (dB) (diB)
Fast 4.0 0o 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leg 94.0 0o o1 0.20 02
Date of Callbration 23 Feb.2024-1 Mar.2024 5 -’96
- Thi sl irgned.

Report/Certifc

prtriviion b obtaired from the governor of TISTH.

and pablicity of

FMBLMTC.002 v
Head Office Office/Laboratory Oifice.

35 Mu 3 Tarmbion Khlong He, Amphoe Khlong Luang, a4 1, Bangpoo inchistrial Extate, Subbumndt Rioad, 196 Phabonyotfin Road, Chatuchal, Bangkok 10900,
Changwat Pathurnthand 12020, Thalland Amghoe Musng, Changrt Somutprakan 10280, Thaland  Thaland

Tel. {68 0 2577 9000 Tel. (6610 2323 1672-680 et 115, 116 Ted, (661 0 2579 112180 et 5219, 5225, 5217
Fa. [66) O 2577 9007 Fam. [66) 0 2323 9165 Fa {86} 0 2579 8592
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

Request No, 21-67/0232 MTC No. EEL. BF. 1760167
7. Level linearity on the reference level range
Anticipated | Measured value | Deviated vabue | Acceptance Himit Uncertainty Maximan-permitied

value elass 2 uneertalnly of measurement
(dm) (dB) {dB) (2edB) (xdB) (B}

136 136.0 00 L1 0.30 03

135 135.0 0.0 11 030 0.3

134 134.0 0.0 11 0.30 0.3

133 133.0 0o Ll 0.30 03

132 1320 o0 11 0.30 0.3

131 1310 0.0 Ll 0.30 03

130 130.0 0.0 11 030 03

129 1290 0.0 Ll 0.30 0.3

124 1240 o0 L1 0.30 0.3

119 119.0 o0 L1 0.30 03

114 114.0 0.0 11 0.30 0.3

109 109.0 0.0 11 0.30 0.3

14 104,00 0.0 L1 0.30 03

L) 990 0.0 L1 0.30 0.3

94 .0 0.0 (W] 0.30 03

B9 39.0 L L1 0.30 03

84 84,1 ol LI 0.3 03

T 9.0 0.0 L 0.30 03

74 4.0 0.0 L1 030 03

69 69.0 0o 11 030 03

Date of Calibration  : 23 Feb.2024-1 Mar.2024 619 o
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 176/0167

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

Anticipaed| Measured value | Deviated value | Accepiance limis | i Maimum-permiticd
value class 2 uncertzinty of measurement
(dB) (dH) (dB) (+dB) (+dB) (+dB)

64 64,0 0.0 1.1 030 03
59 59.0 0.0 L1 0,30 0.3
54 339 0.1 Ll 0.30 03
49 49.0 00 1l 0.30 03
44 440 0.0 i 0,30 03
39 389 ALl T 0.30 03
34 319 0.1 11 030 03
29 89 0.1 L1 030 03
28 279 0.1 11 030 0.3
27 268 0.1 L1 0.30 03
26 259 ELAS 1.1 0.30 03
25 248 0.2 L1 0.30 03

8. Level linearlity including the level range control

At reference sound level on the reference level range
Range | Anticipated valoe| Measured value | Devinied | Acceptance | Uncertuinty
waloe | limilt class 2

Maximuam-permitted

uncertainty of measurement

(dB) (dB) (dB) (4dB) (dB) (HiB}
30-130 940 .0 0.0 1.1 0.30 03
Date of Calibration

23 Feb.2024-1 Mar.2024 19

The residts reliate ooty to the iems tested/calibrated or value 2
g the ReportCertificate and publicy of the results extept in full s probibited unbess writhen pe

ined
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Changwat Pathurmithand 12120, Thafand Aenphoe Muang, Changaat Sarmupesion 10280, Thaland  Thailand

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 17610167
8. Level linearlity including the level range control
At reference bevel at 5 dB greater than the under-range on a level rnge

Range | Anticipated value| Measured value | Devinted |Accepeanes Uncertainty

Maximume-permitted

value | limit class 2 uncertainty of messurement

(dB) {dB) (dB} (+dB) (£dB) {+dB)
30-130 350 350 0.0 11 030 03
9. Tone burst response
Time: Toneburs Mensured value | Deviaied T 1 Maxi permitied
Weighting |  Duration, Th value | limit class 2| uncertainty of messurement
{ms) (dEyy B} a8y [EH] (+dB)
200 126.0 00 £1.0 0.20 03
Fast 2 1089 -0 +10;-25] 020 03
0.25 99.9 0.1 +1.5-5.0] 020 0.3
200 119.6 00 +10 020 03
Slow
2 100.0 0.0 +105-50] 020 03
200 1200 0.0 L0 0.20 0.3
SEL 2 100.0 0.0 +L0;-2.5] 020 03
0.25 908 02 | +L5-50] 020 0.3

Date of Calibration  : 23 Feb.2024-1 Mar 2024

The tesults relate only o the llems
Achymrtiing the Teport/Cerfificate and putiicty of the results escept in full

sed/calibnated or value assigned.
frohitited unless witten permission 1 obtaned from thue govemos of TSTR

FMBLMTE002 Revd
Head Office Offica/Laboratory Office
35 Mu 3 Tambon Shiong Ha, Amghoe Kiong Luang. 5o 1€, Bangpoo Industrial Estate, Subfurmdt Foad, 196 Phahorynitin e, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thafand Armphos Musng, Changwat Sirutprakan 10280, Thalnd  Thistand

Teel. (&) O 2577 9000
Fas (66) 0 2577 2009
E-mall - umpaigetivtr or th Weetsiteowww fistr oe th

Tel. (66 0 2323 1672-80 ot 115, 116
Fa (54 0 2323 9165
Emal 1 mibcgtistr.or.th

Tel (66810 2579 1121.30 ex1. 5219, 5228, 8217
Fam. (66) 0 2579 B592
Eamad : smaleegtistion th

Tel. (66) 0 2577 9000
Fax (66) 0 2577 9009
E-mmail © nampaigtistr, o th Wetsteww tistr o th

Tel. (86} 0 2523 1672-80 ext, 115, 116
Fac (66) 0 2323 9165
E-mall ; mmiicetistr.onth

Ted. (66) 0 2579 1121-30 et. 5219, 5225, 5217
Frue. (66) 0 2579 8592
E-mall | wmaleegtistr o th




NSCTISETIS 17008

TITETR CALIBRATION 0037

7TSTR

NECTISETIS | 7024

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL, BP. 1760167

10. Peak C sound level

Number of eyeles in | Anticipated | Measured | Deviaed Maximum-permitied
test signal value wvalise value | limit class 2 uncertatnty of mesarement
(ds) (da} (i) (4B} (a8} [
Complete cycle 1254 1252 0.2 30 0.20 0.35
Positive half cycle 1244 1242 0.2 290 0.20 0.35
Negative half cycle 1244 1242 =02 20 020 0.35
11. Overload indication
Measured vakie (48) Daviated Uncenai Maximarm-permiied
Pasitive Negative value | limit class 2 uncertninty of measurement
one-half cyele one-half cyele {dB) (+48) (B (£a8)
1350 1350 0.0 1.5 0.20 025
12. High-level stability
Time Measured Deviated value | Acoeptance Himit | Uncertainty Maximur-permitied
cluss 2 uncertainty of measurerment
value (d8) (dB) (B (+dB) (4dB)
Begin 129.0
= o 0.0 0.3 0.10 0l
Calibrated by : Approved by :
ket L 2
(Mr. Tawikint lamsamran)
Electrical and Ele dards Laboratory
Date of Calibration  : 23 Feb.2024-1 Mar.2024 Industriat Mn°ud Testing Service Centre
Date of Issue < | Mar, 2024 Ref : 201 1267012400347006
End of Certificate 9/9
The resitts relabe anly to the erms tevtedicalbrated or value umm_ - N
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CALIBRATION 0037 —
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No, EEL. BP. 1770167
CALIBRATION CERTIFICATE
Submitted by : ALS Labomtory Group {Thailand) Co., Ltd,
Address + 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Photthanakan, Khet Suan Luang, Bangkok 10250,
C at  El and El i Standards Lal Induistrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rdl., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment
Description + Sound Level Meter Temperature :@323C
Manufacturer  : Rion Relative Humidity (50 + 15) %
Model iNL-42 Ambient Pressure  : (101.32521.5) kPa
Serinl No. 00900072 (ID:RYG_FS0493)
Microphane  : UIC-52 No. 188465 . Dmslo 7
Preamplifier +NH-24 No.01734 1
Standards used :

1. Band Pass Filter Wavetek 7524 S/N 90010494,

2. Condenser Microphone Brilel&Kjumr 4180 S/N 2889571, T e e

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

4. Function/Arbitrary Waveform Generator Agilent 33220A SN MY44042668,

5. Digital Function Synthesizer NF Electronic I DF-193A /N 122037,

6. Digital Multimeter Fluke 8520A S/N 4985007

7. Pistonphone Rion NC-72 S/N 00402446,

8. Measuring Amplifier Brilel&Kjeer 2636 SN 1537484,
Date of Receipt 24 Jan, 2024
Date of Calibration ;23 Feb.2024-1 Mar.2024 19

o B il
The tesults relate only 1o the items testedicalibrated or value assined
Achvertising the Report/Cendicate and publicity of the résults extent in full are probibited urkess weitten permission & obtaned fiom the govemor of TISTR
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 177/0167
9. Power Amplifier Brilel&Kjar 2706 S/N 1517650,
10, Speaker Tannoy Limited, Great Britain British Patent No, 215300,
11. Digital Multimeter Agilent 34401A SN MY44005560.
12, p Tamagawa TPA-303A SN 2212,

Calibration Procedure ;
This i

was

by using calibration g 0 CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calfbration
procedures were related to the electrical and scoustic signal tests, The electrical signal test was carried out with the
i method. The

ignal test was p in an anechoic room with the comparison

measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL], which are traceabile 10 the Intemnational System of Units through the National Institute of
Metrology (Thailand).

The information on sctual reading is mitached herewith and the uneertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor
k=2, providing o level of confid of i 95%.
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1. Absolute Sensitivity

NSC-TIS|-TIS 1025
CALIBRATION 0037

MTC No. EEL. BP. 177/0167

Relerence Measured value Deviation | Acceptunce | Uncertainty Maximum-permitied
Acoustic Signal (dis) value  |limit Class 2 unenuinty of measurement
(B Before adjusy Aller adjust|  (dB) (2aB) By (+dB)
113.91 1140 1139 0.0 1.0 0.30 WA
Note: The extermal calit dj was firstly performed. The internal calibration adj
was then completed at the display of 123.8 dB.
2. Self-generated nofse
1.1 Normal test
Measured value Uncertaingy Maximam-permitied
(dB) {edB) uncertainty of measurement {-+dB)
178 0.10 NiA

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

Frequency | Messured value [L Masimum-permitted
Weighting (aR) (+d8) | uncertainty of measurement (+dB)
A-Weight 1.3 0.10 NiA
C-Weight 17.0 0.10 NIA

Flat 234 0.10 NA

Date of Calibration

+ 23 Feb.2024-1 Mar.2024

Thar eeasits tplate oy 1o D aeens ested/ealibanted o value susgned.
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Request No. 21-67/0232 MTC No. EEL. BP. 1770167
3. Acoustical signal test of frequency weighting

Frequency | Devintion from frequency response (1) a2 | L ity Mask e

(Hz) A-weight | Coweight Flat (B} (208) | uncerainty of measurement (+d0)
125 03 0.4 0.4 15 045 0.6
1 000 0.2 0.2 0.2 L0 0.45 0.6
B 000 -0.4 0.5 0.5 50 045 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation frons frequency response (dB) | Accepance limil class 2 | Uncerialnty Muaximum-permsiied

(Hz) Asweight | Coweight Flal By (440} | uscertainty of measurement (415
63 0.1 0.0 0.0 20 0.20 0.6
125 0.1 0.0 o0 1.5 0.20 0.6
250 0.1 0.0 0.0 1.5 0.20 0.6
300 0.0 0.0 00 L3 0.20 0.6
1000 0.0 0.0 0.0 .o 0.20 0.6
2000 0.1 0.0 0.0 20 0.20 0.6
4 000 0.1 0.0 0.0 30 0.20 0.6
& 00D 0.0 0.0 0.0 50 0.20 07
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Request No, 21-67/0232 MTC No. EEL. BP. 1770167
5. Long-term stability
Time | Measured Value | Deviated vahie | Acceptance Hmit Uncertalnty Maximumepermicied
class 2 uncertainty of measurement
[dB) (dB) (dB) (+dB) (+dB)
Begin 9.0
= S 0.0 03 0.10 0l
6. Frequeney and time weightings at 1 kHz
6.1 Frequeney weightings at 1 kHz
Frequency | Measured value | Deviated vabue | Acceptance limit | Uncertainty Maximin-permitted
Weighting class 2 uncertainty of measurement
(dm) {dB) (B} (+dB) (xdB}
A-weight 94.0 00 02 0.20 0.2
C-weight w40 0.0 02 0.20 02
Flat M0 0.0 02 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured value | Deviated valse | Acoeptance limit | Uncemuingy Maximam-permitied
Weighting cluss 2 uneertainty of measirement
(dB) {dB) {+dB) (£dB) (£dB)
Fast Q4.0 o0 0.1 0.20 0.2
Slow 940 0.0 01 0.20 0.2
Leg wo 0.0 ol 0.20 02
Date of Calibration  : 23 Feb.2024-1 Mar.2024
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7. Level linearity on the reference level range 7. Level linearity on the reference level range (cant.)
iy Measured valve | Deviated value p Tt U & " pe 4 Measured value | Deviated value | Accep limit L Maxs pemsitied

valge class 2 uncensiny of mexsarement value sz 2 uncertainty of measurement

(dB) (B} (dE) (xdB) (edm) (#di) (dB) (4B} (dB) (4dB) (4dB} (+dB)

136 136.0 o0 11 030 03 64 64.0 0.0 1.1 0.30 03

135 135.0 0.0 11 030 0.3 59 59.0 0.0 1.1 0.30 03

134 134.1 0.1 11 0.30 03 54 539 0.1 L1 030 03

133 1330 0.0 1 0.30 03 49 49.0 0.0 1.1 0.30 03

132 1320 0.0 Ll 0,30 03 44 44.0 00 L1 0.30 03

131 1310 0.0 11 0.30 0.3 39 389 0.1 11 0.30 0.3

130 1300 00 11 0.30 03 fad 139 0l 11 0.30 03

129 129.0 0.0 11 0.30 03 L 289 0.1 L1 030 03

124 1240 0.0 11 030 03 24 279 0.1 L1 0.30 03

19 190 0.0 L 0.30 03 Ll 26.9 .1 11 0.30 03

114 14,0 0.0 L1 0.30 03 26 259 0.1 11 0.30 03

109 109.0 0.0 11 0.30 0.3 25 249 0.1 L1 030 03

104 104.0 0.0 L1 0.30 03

9 99,0 0.0 1.1 0.30 03 8. Lovel linearlity including the level range control

94 94.0 0.0 1.1 030 03 At reference sound level on the reference level range

89 89.0 0.0 11 0.30 0.3 Range | Anticipated value| Measured value | Deviated |A U Maximum-permitied

84 84.1 0.1 11 0.30 03 value | limit class 2 imeertainty of measusement

79 79.0 0.0 L1 030 03 (dB) (dB) (di3) (4B} (+dB) (B}

74 74.0 0.0 11 0.30 03 30-130 94.0 94,0 0.0 L1 030 03

69 69.0 0.0 L1 0.30 03

Date of Calibeation 23 Feb.2024-1 Mar.2024 9 Date of Calibration ;23 Feb,2024-1 Mar.2024 79
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8. Level linearlity including the level range control

A:ﬂmmMdeerthMunumlw

MTC No. EEL. BP. 177/0167

Range | Anticipated value| Measured value | Devined Maximusnr-permited
valise | limit class 2 umeertality of measisrement
(dB) (dB) {dB) (dB) {+dB) (4B}
30-130 350 350 0.0 11 0.30 0.3
9. Tone burst response
Time Tonchurst Measured value | Deviated | Acceptance | Uncestainty Maxinum-permitied
Weighting | Duration, Th value | limit class 2| uncertinty of measurement
{ms) (dB) (dB) (dB) halB) (+dB)
200 1260 0.0 1.0 0.20 03
Fast 2 109.0 00 | +10;-25] 020 03
0.25 9.9 01 |+1.5-50] 020 03
S 200 119.6 00 o 0.20 03
2 100.0 00 |+10;-50| 020 03
200 1200 0o +1.0 0.20 03
SEL 2 1000 00 | +1.0;-25| 020 0.3
025 90.9 01 |+15:-50| 020 0.3
Date of Calibration  : 23 Feb. 20241 Mar.2024 B9 i
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10. Peak C sound level

Mumber of cycles in | Anticipated | Measured | Devimed |Acceptance | Uncerminty | Meaximum-permitied
test signal value valiie value | limit class 2] uncertainty of measurement
(dB) (dB} dB) [+dB) {+dB) (dB)
Complete cycle 1254 1252 02 30 0.20 0.35
Positive half cycle 124.4 1241 03 0 0.20 0.35
Negative half cycle 1244 1241 03 20 020 035
11. Overload indication
Mezsured value (dB) Deviated . Miximam-permitted
Positive Negative valoe | limit class 2 uncertainty of measarement
one-half cycle onc-half cycle (dB) (8} (+dB) (dB)
1355 1355 0.0 15 020 0.25
12, High-level stability
Time Measured Deviated valie P limir L Maxi permitied
clas 2 uncertzinty of measirement
winbue (d4B) (4B} (xdB) [+dB) dm)
B;:In iz‘: 0.0 03 .10 0.1
Calibrated by : ‘g Approved by :
SN % L N—
(Mr, Tawikiat lnmsamean)
Electrical and FYE3 eon i3 thilards Laboratory
Date of Calibration  : 23 Feb.2024-1 Mar.2024 Industrial Metrology and Testing Serviee Centre
Date of Issue 1 Mar, 2024 Rel : 2011267012400347007
End of Centificate 9/9

FMLBLMTC 002 Rev.d
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by  :ALS Lab

Address
Calibrated at

CALIBRATION CERTIFICATE

Group (Thailand) Co., Ltd.

+ 104 Phatthanakan 40, Phatthinakan Rd., Klwaeng Phatthanakan, Khet Suan Luang, Bangkok 10250,
: Electrical and EJ

ic Standards T

MTC No. EEL. BP, 1780167

Soi 1C, Bangpoo Industrial Estate, Sukhumyit Rd., A-Munng, Samutprakan 10280,

Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature H23x3)°C
Manufacturer : Rion Relative Humidity (50 + 15) %
Muosdel < NL-42 Ambient Pressure +(101.325+1.5) kPa
Serial No. : 00900073 (IDRYG_FS0494)
Microphone UC-52 No, 188466
Preamplifier + NH-24 No.01735
Standards used :
1. Band Pass Filter Wavetek 7524 S/IN 90010494,
2. Condenser Microphone Brilcl&Kjar 4180 S/N 2889871,
3. Decade Anenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,
5. Digital Function b NF Electronic [ DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007,
7. Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplifier Briiel&Kjuer 2636 S/ 1537484,
Date of Receipt 124 Jon. 2024
Date of Calibration  : 23 Feb.2024-1 Mar.2024 19
q
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gy and Testing Service Centre.
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Request No. 21-67/0232

MTC No. EEL. BP. 1780167

9. Power Amplifier Brilel&Kjmr 2706 SN 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
1. Digital Multimeter Agilent 344014 S/N MY 44005560,

12. P ble A

Calibration Procedure :

Tamagawa TPA-303A S/N 2212,

‘This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures were related to the elecirical and seoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.
This i has been cali d against standnrd {at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Metrology (Thailand).
The infrmation on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
The reported expanded uncertainty is based upon 2 slandard uncertainty multiplied by a coverge factor
k=2, providing a level of of apy ly 95%.
Date of Calibration  : 23 Feb,2024-1 Mar.2024 e
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOKGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 17810167 Request No. 21-67/0232 MTC No. EEL. BP. 178/0167
1. Absolute Sensitivity 3. Acoustical signal test of freq; ighting;
Reference Measured value Daviation | Accep L Maximum-permisted Frequency | Deviation from frequency respomse (dB) [ A limltelass 2 | L » permis
Acoustic Signal (dB) value  [fimit Class 2| uncertalnty of measurement () | Acweigh | Coweigh Flat (£ {3dB) | uncertainty of messurement (441
(@B) B djusif After adjust|  (d8) (+dB) | (edB) (B} 125 0.1 02 0.2 15 045 06
11391 nat | 13e | oo 10 030 NA oo | -l 0.1 0.1 10 045 06
Note: The externul calibration adj was firstly I The internal calibration adj 8000 0.7 “0.7 -7 50 045 07
wirs then completed at the display of 124.6 dB.
4. Electrical signal test of frequency weightings
2. Self-generated noise Frequency | Devistion from freyuency response (dD) | Acceptasce limét class 2 | Uncertaisty Maximumpermsitied
2.1 Normal test (He) | Acweight | Cowright Flai (] tedB) | uncertainty of messurement ()
Mensured value Uncertainty Maimunrpermitted 63 0.1 0.0 0.0 20 020 0.6
(dB) (B uncertzinty of measurement (+d8) 125 0.1 0.0 0.0 %5 0.20 0.6
17.8 0.10 NIA 250 0.1 0.0 0.0 L5 0.20 0.6
500 0.0 0.0 0.0 L5 020 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 1000 0.0 0.0 0.0 10 020 0.6
Frequency | Measured value L i Maxis permitted 2000 0.1 0.0 (111] 20 020 0.6
Weighting @B) (+dB) | uncorninty of measurement (+dB) 4000 [ -00 00 00 30 0,20 0.6
A-Weight 129 0.10 N/A 8000 0.0 00 0.0 50 0.20 07
C-Weight 185 010 NIA
Flay 242 0.10 NIA
Date of Calibration  : 23 Feb.2024-1 Mar.2024 39 4 Date of Calibration ;23 Feb.2024-1 Mar.2024
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5. Long-term stability
Time | Measured Value | Deviated value | Acceptance limit | Uncertainty Maximum-permined
elass 2 underiainty of measurement
(dB) (B} (+dB) +dB) (£dB)
Begin 94.0
o TS 0.0 0.3 0,10 0l
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured value | Deviated value | Accep Fmit A pen
Weighting chass 2 uncertainty of measarement
() (dB) (+dB) (+di) LdB)
A-weight N0 0.0 02 0.20 02
C-weight 940 0.0 02 020 02
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured vabue | Deviated valoe | Aceeprnee limit | Uncertainy Maximum-permitid
Weighting el 2 uncertinty of measurenent
idB) (dB} (+dB) (+dB) (4dB)
Fast 94.0 0.0 (4] 020 0.2
Slow 94.0 0.0 0l 0.20 02
Leq 940 0.0 0.1 0.20 02
Date of Calibration 23 Feb,2024-1 Mar.2024 519 T
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7. Level linearity on the reference level range
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ip Measured value | Deviated value | Acceptance limit | Uncertainty Maxlmim-permiticd
value closs 2 uncertninty of measurermert
dB) (dB) TdB)y (+dB) (dB) (+dB)
136 1360 0.0 11 0,30 03
135 135.0 00 1.1 030 0.3
134 1340 00 11 0,30 0.3
133 1330 00 L1 0.30 03
132 1320 00 1.1 0.30 03
131 1310 0.0 L1 0.30 0.3
130 130.0 0o Il 0.30 03
129 129.0 0o L1 030 03
124 1240 0.0 L1 0.30 03
119 119.0 0.0 L1 0.30 03
114 1140 0o B 030 03
109 109.0 00 1.1 0.30 03
104 104.0 0.0 L1 0,30 03
9 99.0 0.0 L1 0.30 03
94 94.0 00 L1 030 03
89 E9.0 0.0 11 0.30 0.3
84 B0 0.0 L1 .30 03
™ 79.0 0.0 L1 030 03
74 740 0.0 LI 0,30 03
60 689 0.1 L1 0.30 03
Date of Calibration  : 23 Feb.2024-1 Mar.2024
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7. Level linearity on the reference level range (cont.)

icip Measured value | Devinted value | Acceplance limit | Uncertainty Maimun-permitted

vithue claiz 2 uncertainty of measurement

(dBy (da) (dB) (1) (4dB) (dB}
64 63.9 =01 L1 0.30 0.3
59 589 i L1 0.30 03
54 53.9 0 L1 030 03

49 49.0 0.0 11 0.30 0.3

44 44.0 0.0 L1 0.30 0.3

39 389 0.1 1.1 0.30 03

34 139 0.1 1.1 0.30 0.3

29 289 0.1 L1 0.30 0.3

28 219 01 11 030 0.3

7 269 Il Ll 0.30 0.3

5 259 -0l 11 0.30 03

25 249 0.1 11 030 03

8. Level linearlity ineluding the level range control
At reference sound level on the reference level range
Range | Anticipated value| Measured value | Devisted |4 i Uneertai Maimam-permity
vakue | Himis class 2| uncertuinty of measurement
(dB) (d8) (4B) (edB) (4B} (+48)
30-130 4.0 940 0.0 L1 0.30 0.3
Date of Calibration ;23 Feb,2024-1 Mar, 2024 T8 P
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8. Level linearlity including the level range control

Mmmwu!mwﬂmlmmmukwlmm

Range | Anticipared value| Measured value | Deviaed 1 i Maximum-permitied
value | lbmit class 2 uncertainty of measurement
(dB) (dn) 4By (448} (+dB) [+dB)
30-130 350 350 0.0 11 030 03
9. Tone burst response
Time Toneburst | Measurcd value | Devisted |Accep Maximan-permiticd
Weighting | Duration, Th value | Fimit class 2| uneenalnty of measirement
{ms) (dB) {d8) (B} (+dB} (dB)
200 1260 0.0 *1.0 0.20 0.3
Fast 2 109.0 00 | +1.0;-25| 020 03
025 999 01 [+1.5450( 020 03
i 200 119.6 0.0 +1.0 020 03
2 100.0 00 | +L0;-50] 020 03
200 1200 oo +1.0 0.20 03
SEL 2 100.0 0.0 0.20 03
0.25 9209 0.1 |[+15:-50| 0320 03
Date of Calibration  : 23 Feb,2024-1 Mar.2024 8/9
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10, Peak C sound level
Nutber of cycles In | Anticipated | Measured | Deviand 7 Uncertai Maximum-permined
fest signal valise valug value 2 of
[dB) L3 (dB) (4di) 4B (2di)
Complete eycle 1254 1253 0.1 30 0,20 035
Positive halfeyele | 1244 124.1 03 20 0.20 035
Negative half eyele | 1244 124.1 03 20 020 035

11. Overload indication

Measured value (4B} Deviated ' iy Maximuns-permitied
Positive Negative value | linait class 2 of
one-hall eycle one-hall cycle (dn) (+dB) (+dB) i)
1355 135.5 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value | Accepiance limit i M: perminicd
class 2 uncertainty of measuremen!
valise (dB) (d8) (xdB) (2B} (4dB)
Begin 129.0
0o 0.3 010 ol
End 1290
Calibrated by : o
AT Gl MG ..
(Mr. Tawikint lamsamran)

Electrical and EIethiotc Stahdrds Latioratory

Industrial Metrology and Testing Service Centre
Rel : 201 1267012400347008

Date of Calibration  : 23 Feb.2024-1 Mar.2024
Date of Issue + | Mar. 2024

End of Certificate 9/9
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Reguest No, 21-670212 MTC No. EEL. BP, 1790167

CALIBRATION CERTIFICATE

| Submitted by 5§ Laboratory Group { Thailand) Co.. Lid.
| Address + 104 Fharthanakan 40, Phanhanakan Rd., Khwaeng Phatthanakan, Khet Suan Luang. Bangkok 10250,
Calibrated at + Electrical and Electronic Standunds Laborntory. Industrial Metrobogy and Testing Service Centre.

Sai 1€, Bangpoo Industrial Estate, Sukbumvit Rd., A Muang, Samuipraksn 10280,

| Tnstrument Calibrated - Ambient Environment
| Deseription - Sound Level Meter Temperaure 23 2 3o
Manufacturer < Rion Relative Humidity (50 + 15) %
Model :NL-42 Ambient Pressure :(101,325+1.5) kPa
Seriul No, < 00900074 (IDRYG._FS0495)
Microphone S UC-52 No. 188467
Preamplifier : NH-24 No.H 736
| Standards used : |
1. Band Pass Filler Wavetek 7524 SN 90010494,
2. Candenser Micraphane BrileldKjar 4180 SN 2839871 l
3, Decate Anenuator Ando AL-205 /N 00464602, |
4. Function/Arbitrary Waveft Agilent 332204 SN MY 44042668,
S, Digital Function Synihesizer NF El DF-193A $/N 122037,
6, Dighal Multisneter Fluke 85204 S$/N 4955007,
7. Pistonphone Rion NC-72 SN 00402446,
B. Measuring Amplifier Briel&Kjer 2636 $/N 1537484, |
Date of Recelpt 24 Jan. 2024
Date of Calibration  : 23 Feh.2024-1 Mar 2024 119
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9. Power Amplifics Briel&Kier 2706 SN 151 7650,

10, Speaker Tonnoy Limited. Great Britain British Paten No, 218300,
11, Digital Multimeter Agilent 344014 $/N MY44005560.
12 Programmable Attenuator Tamagawn TPA-303A SN 2212

Calibration Procedure :

This was calib

§ by using cali P lures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroncoustics - Sound Level Moters - Pan 3 ; Periodic tests (2013), These ealibration
procedures were related to the electrical and acoustic signal tests. The elecirical signal test was carried out with the

direet measurement method. The acoustic signal test was d in an anechobe room with the

measurement method,
This instrument has been calibruted agains standards maintained o1 the Electrical and Electronie Standards
Labaratary (EEL)Y, which are traceable 1o the Intemational System of Units through the National Institute of
Metrology (Thailand).
The infarmation on actual reading is attached herewith pnd the uncertainty limits quoted refer 1o the
measured values only. |
The reported expanded uncenainty is based upon o standard uncertainty multiplied by n coverage factor |
k2, providing o level of confidence of approximately 95%.

Dute of Calibration

£ 23 Feb.2024-1 Mur 2024 i

FIUBLMTC 002 fievd

Chaicnik, Ba

0 ew. 5219, 5225, 5217

Request No. 21-67 0232
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MTC No, EEL. BP, | 790167

1. Absolute Sensitivity
| Refenmoe Meawired value Acvep L MuEmarm-permied
| Acoustic Signal (i valoe  [iimin € lass 3 uncenainty ol measkrernent
iy Beolore adpust] Atter adjust iy ixdB} i=dRy (2dy)
11394 mat | e | ee [ a0 | 02 NA |

Note: The external calibration sdj was firsily g 1. The intermal ion ad

was then completed at the display of 124.2 dB, |
| |
| 2, Self-generated nokse |

2.1 Normal test
Mensured valise Unwertaingy M imuam-permitied

| (8) (=) uncentainty of measurcment L+ i)
| 16.5 (AT NA

2.2 The

Date of Calibration

micraphaone of the sound level meter was replaced by electrical signal input device |
Frequency | Measured value |Uncertuinty Wl s pormitied

Weighting [ (+dB) | umceninty of measurement (+di) |

A-Weight 117 010 NA |
C-Weight 172 wio NiA
Flat 25 010 NA

|

|

|

|

£23 Feb 20241 Mar, 2024 39 |

TISTR SC-TISI-TES 17004
e _ CALBRATION 3

THAILAND INSTITUTE OF S¢TENTIFIC AND TECHNOLOGI AL RESEARCH (TISTHY

Request No, 21-670232 MTC No. EEL. BE. 1790167

s ical signal test of freqs ighti
Froguemcy | Dy intion from (requoncy reaponse (00 Accemance linvi clas 2 | Uscersamy Manmmm-perminied
iHzb Acurigh Uraeight M 1=d@ =l unceriaing of swasurrmen § =i
125 02 03 [ 1.5 045 6
1000 | 02 02 02 0 045 06
B U0 0.7 LR 08 50 48 o7

4. Electrival signal test of fregquency weightings

Froguency | Deviation frum frrquesey sevponse (41| Acveprasce limit clas 2 | Usceninty Maxsmum-permisied

Mz} A-weight | Coweight Flat (=B} (=48 uncenaisty of measurement (=di1) ‘
63 0l -1 00 20 0.20 0.6 |
I25 -0l 0.0 0G0 15 0.20 0.6
50 0l L] 0.0 L5 0.20 0.6
500 0.0 o0 oo L5 0.20 06

1 00 oo 0.0 L] Lo 0.20 0.6

2000 -l 0.1 (] 20 0.20 o6

4 000 -0l 0.1 0.0 o 0.20 0.6

B 000 0.0 0.0 0.0 50 0.20 o7

Date of Calibration 23 Feh.2024-1 Mar.2024
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5. Long-term stability
Timse Meawured Value | Devised value | Acceptance linsit Unwertainty Maximum-permitiad
dinn 2 uncerssinty of mesarcmens
[0 (dBy i=df) {zdB) 1=dH)
Begin 9.0
Bt o L] 0l w10 LR}
6. Frequency and time weightings at 1 kHz
I 6.1 Frequeney weightings at 1 ke
‘ Frequency | Measured value | Deviated valie | Aseeptance limit Unceruinty Maxamum-permitied
Weighting el 2 uncertainty of messurement
| LdBy a8y i=dBy (2dH) (=dB)
A-weight 94.0 o 0.2 0.20 0.2
| Coweight W0 on 0z 0.20 02
| Fla .0 0.0 02 0.20 02
6.2 Time weightings at | kHz
Frequency | Messured value | Deviawed vabue | Accepeance limit Uncenainty Miaximsnmpermitied
Weighting el 2 urscertainty of mensurcment
(dBy idn) LR [ESL ) I =dB) |
Fast 94.0 L ol 0.20 02
Slow M0 0.0 ol 0.20 02
Leg 94.0 00 ol 020 02
|
+ 23 Feb.2024-1 Mar.2004

Date of Calibration
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7. Level linearity on the reference level range 7. Level linearity on the reference level range (eont.)
A Messured value | Deviated vabue | Aiceptance limi Uncensinty [ ———) Anti || Measured valie | Deviated value | Avcepance lmis LUnwertainty Maimmusm=perminied
valis Ao ? wrertalsy of moauromen value claes 2 uncertainty of measurement
il Tuh (B =) o) Ledl | {48y idH) (dE) (B zdB) iadBy
136 1360 0.0 Li 0.30 03 i i o4 L1 0.30 0.3
138 1350 0.0 11 0.30 0.2 59 589 A0l L 0.30 0.
14 134.0 0.0 1 0.30 03 54 519 0.1 1.1 0.30 03
133 1330 0.0 il 0.30 03 | 4 489 0.1 11 030 03
132 1320 00 11 030 03 “ 439 Al 1.1 0.30 03
131 1310 00 11 0.30 03 39 389 Al 11 0.30 03
130 1300 0.0 T 030 03 3 339 . 0.30 03
129 129.0 o0 11 0.30 03 2 2389 0.1 030 03
124 124.0 00 11 a3 03 % 279 0.1 11 .30 03
19 190 00 11 0.30 03 n 269 0. 11 0.30 0.3
14 1140 00 11 0.30 03 a 55 R, Lt 030 03
109 109.0 0.0 11 030 03 2 248 02 1. 0.30 0.3
104 104.0 00 11 030 03 l
99 99,0 00 L 0.30 03 I 8, Level linearlity including the level range control
[T a4 0.0 L1 030 03 At reference sound level on the reference level range
RO BO.0 o0 L1 030 03 Range | Anticipated value| Mensred value | Deviased e L in M P
B4 B4.0 (11 (N 0.0 03 valie | il class 2 uncertiinty «f meassnement
) 9.0 0.0 L 0.30 03 | (4B} (am (dB) (adi) (+dB) {2dB) |
74 740 0o 11 0.30 0.3 30-130 940 94.0 0 11 030 03
L] 689 0l 1 0.30 03 |
| |
Date of Calibration ;23 Feb.2024-1 Mar 2024 69 4 | Date of Calibration ;23 Feb.2024-1 Mar.2024 19 |
FMBLMTC 002 Revd
2130 wer 8219, 5228,
Fas (061 0 2525 9
et Eead pcetlran
MIWSTR  likation ot mmsm  Sem i
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Request No, 21670232 MTC No. EEL BE. 1790167 | Request No, 21670232 MTC No. EEL_ BP. | 79,0167
B, Level Hnearlity including the level range control 10, Peak C sound level
At reference level m S dib greater than the under-range ofi 4 level range Numher of cyclesin | Anticipated [ Mensured | Deviaied | Acceptance | Uncertinty Muxitum-permitted
Runge | Anticipated value] Measured valie | Deviaed Uncerminy Maximum-permiiied | hesl sigmal valug ralue valoe | limit ek 2 wmcertainty of measuremeni
value | it class 2| lancertainty of measurement idm (0] [0 zdB) (=dl) 1+dH)
idBy dm a8y (£ 1) 1+dB) 1+dBy Complete cycle 1254 1254 ] 30 .20 038
30130 3540 350 (] LI 0.30 03 Positive half eyele | 1244 124.1 0.3 20 0.20 0.38
Nepative hall cycle 1244 1241 03 0 0.20 035
9, Tone burst response 11 Overload indication |
Time Toncburst Measured value | Deviaied P Incertai R — | Measuresd value (dB) Brevisted | Acoeptance | Uncerminty Muyimuam-permitied
Weighting | Duration. Th value [ limit class 2 unvertsinty of neasarement Fositive Negative walue | limit ¢lave 2 iney af
{ms) (4B} 18} an) (=8} (248) | | ume-half cycle oee-hall eyele (] (4B (=48} (48
200 126.0 00 =10 0.0 3 135.0 1350 a0 1.5 020 0.25 |
Fast 3 10K.9 01 | =023 020 03 | 12, High-level stability |
0.28 299 0.1 +1.5:50] ox 03 Time Mexsianed Deviated valve | Acceptance limit | Lincerminty Maxinm-permsiited
200 119.6 00 10 020 03 | class mcertuinty of mesuromseni |
i 2 100.0 00 | +10:-50| 020 03 vluie (48} {4B) (=dB) {48} (+d8)
200 1200 0.0 +10 020 0.3 Begin 129.0 - - i i
SEL 2 100.0 00 =10 25| 020 03 End 129.0
0.23 0.4 €2 | vs-50| 030 0.3 | | Calibrated by - Approved by |
N O Tk £
| | (Mr. Tawikios lamsamran) |
| | Electrieal and l; Liiraiars |
‘ Date of Calibration  : 23 Feb 2024+ 1 Mar.2024 Industrial Metrology and Testing Service Centre
Date of Issue + 1 Mar. 2024 Rel: 201 1267012400347009 |
Date of Calibration 23 Feb 2024-1 Mar.2024 89, l Elotbothae: S|
FAABLMTC 002 Aev.d FMUBL MTC 007 Revd

et Chuhucnab, Bangd e 10900

F1:%0 wet S0, 2Ry 20T
Faw 164 0
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Fid, Bangt Bangplud Bangkok 10700 THAILAND. NSC-TESI-TIS 17026
Tel0-2435-8800  Fax.0-2433-1679 ll:cal- com http.) i

Calibration Certificate

SOUND CALIBR

Customer : ALS LABORATORY GROUP (THAILAND) CO

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

(230 43) ©
(1013 23) kPa
(500 £20 )

ved Date s

Calibration Date : 20 SEPTEMBER 202
Date of Issue : '

w— T AT

{ Thanakul Petchurai )

This centificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS1 2-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC23028
Job No.  : VCE6AC100

Pages @ 2of3
Calibration Procedure : CP-AC-03
Calibration Method :
This equipment was calibrated by based on 1EC-60942-2003 Standird,
The sound pressure level, freq and total distortion of the sound calibrator was i using the reference
m. “ﬂ\“‘.
Condition of this result of calibration :
1. Reference Standard Instruments :
Instrument Muodel Serial No, Cert, No,
Waveform Generator 3351IB MYS2302742 EF-0010-23
Digital Multimeter 3M6IA  MYSIZ0I04  EELBP 300266
Digital Multimeter 3M6IA - MYS3220076  EEL.BP 3010267
Digital Multimeter 33614 MY60024273  EEL.BP 31/0266
Programmable Attenuator MAT-1070° 62100114 EF-0011-23
Condenser Microphone 4180 2977900 AA-1001-23 :
Measuring Amplificr NA-ZKAL 560405 AA-3002:23 4-FEB24
Audio Analyzer AVR-3360A  VT44B6069 EF-0012-23 10-FEB-24

2. This result of calibration was found iecurate s shown on date and place of calibration for this calibated item only.
3. This cenificate is traceable to the ional systemn of unit maintained at ;

3.1 National Institute of Metrology {Thailand).

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

QF-TS1 2-04-08-0200664

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
PR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACC23028
Job No. 1 VCESACOI00

Pages  : 3of3
Result of calibration ;-
1. Sound pressure level
Specified sound Measured Acceptance
pressure level value limit
(dB) (dB) (dB) (dB) (I
94 04,13 013 0.14 040
L. Frequency
Specified Measured | Deviated Acceptunce |
(H2) (Hz) (%) (%) (%)
1000 1002.3 0.2 0.1 10
3, Total distortion
Measured value ( % ) Uncertainty ( % )
141 010

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

or any value following calealation, providing a lavel of confidence of i 95 %

~——— End of Calibration Certificate —_—

QF-TS | 2-04-04-000664

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

foad, ‘Bangpiurl, Bangkni, 10700 Thalond
Tol +55 2433 B3 il : calibeotiongsshiphorm.com

SITHIPORN

associates

Cert. No. : ACL2409%

Pages : lard
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model = NL-21/ Microphone UC-52 / Preamplifier NH-21
Serial No.: 00465461 / 108081/ 19513
1D No.: RYG_FS0007
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Loeation : - prm—.

Ambient Temperature : (230 £3) a0 = B Lo e

Pressure : (1013 £3 } KPa _Q—_&

Relative Humidity : (500 £20 ) % i VT B
241116

Received Date : 19 JANUARY 2024

Calibration Date : 25 -26 JANUARY 2024

Date of Issue : 29 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

— > AN~

( Thanakul Petchurai )

This certificate is issued in accondance with the requirements of ISOTEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirintharm Rood, Bangbunm, Bangpiud, Bangkok, 10700 Thalland

SITHIPORN,

associates

Tol 468 2433 B33 Emmail: calbration@sithipharmeom """‘“"’m
Cert. No. : ACL24095
Job No.  : VCGTACHOSS
Pages : 20l9
Calibration Procedure : CP-AC-02
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had fests to A ical and signal tests of fr ighting with Anechoic chamber and Refi
Standard Instruments,
For tests results of each items were made by ob: of each I 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 EERLHY MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 300266  13-FEB-24
Digital Multimeter 3361A MY53220076 EEL.BP 290266  13-FEB-24
Diigital Multimeter J4461A MYG0024273 EEL.BP 3170266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA4ZKAL 34560495 AA-I002-23 14-FEB-24

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 i system of unit

3.1 National Institute of Metrology (Thailand),

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

52 ol -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5 Sirinthorn Road, Bangbumn, Bangphud, Bangkok, 19700 Thaland
Tol 466 24338331 Email: colbvation@sithiphorn.cam

SITHIPORN}
associates
WECTEATIS 17025
CALBRATION D194

Cert. No. : ACL24095
Job No.  : VCGTACHOSR

Pages : 3of9
Summary of Measurement Result :
T T e—
farmmeer @n) ot
measurement (dB)
1. Absolute sensitivity 0.2 NiA
2, Scli-genernted noise 0l NIA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
B0 He 0.3 0.7
a. ical signal tests of freq ighti
For 10 Hz 1o 4 kHz 0.3 0.6
For =>4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz = 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level mnge 0.2 0.3
&. Level linearity including the level range control 0.2 03
9. Tone burst response 0.2 0.3
10, Peak € sound level 0.2 0.35
11, Overload indication 0.2 0.25
12, High level stability 0.1 0.1

7 BT -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
4514511 Sirinthom Rood, Bangbumin Bongphud, Bangkak, 1700 Thailand associates -
Tol +66 24338301 Emoil: callbrotion@sithiphomaom o ok
Cert. No. : ACL24095
Job No. : VCGTACD058
Pages @ 40f9
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptunce
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB) (dB)
3.9 (93.98) 93.9 00 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
24.0

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

Freguency Measured value
Weighting (dB)
A - weight 29
C - weight 249
Flat 270
1A signal tests of frequency
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various i weighting response curve (dB)
Hz Acceptance
{Hz) Flat Coweight | A-weight e
Limits
125 0.3 0.3 0.3 1.5
1000 0.1 0.1 0.1 *1.0
8000 0.1 0.2 0.2 +5.0

7 LN -

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

Bangphud, Bangkok, 0700 Thailand
Tol +58 2433 8311 Email: colibroticng@sithipharmconn

SITHIPORN
associates
prorias

Cert. No. : ACL24095
Job No. : VOCGTACO058

Pages  : Sof®
4 signal tests of frequency weightings
Weighting network response with relative to | kHz.
Froquency Dieviation from various freq) 5 Tesp (dB)
(=) Flat C-weight A-weight MMPW
Limits
63 02 0.1 0.1 220
125 0.1 0.1 0.2 +1.5
250 0,1 0.1 =01 *1.5
300 0.0 0.0 01 215
1000 0.0 0.0 0.0 £1.0
2000 0.1 0.1 (3] 42.0
4000 0.1 01 0.0 43.0
E000 0.1 0.1 0.1 45,0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured Deviated | Accepance
Frequency Value Value Value Limits
Weighting (dB ) (dB ) {dB) (dB)
A - weight 9.0 4.0 0.0 0.2
C - weight 4.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Vilue Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94,0 94,0 0.0 0.1
Slow 4.0 4.0 0.0 +0.1
Leg .0 4.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Devisted | Acceptance
Frequency ot initial at final Value Limits
Weighting (dB) (dB) (dB ) ldB)
A - weight 94,0 4.0 0.0 +03
> 2o/ -




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.

SITHIPORN, CALIBRATION LABORATORY SITHIPORN)
45+451/) Sirinthom Road, Bangburmeu, Bangplud, Bangkok 1700 Thalland associates 4Bk 461 Sirinthorn Road, Bangbum, Bangphud, Bangkok, 19700 Thalkand associates
Tal +88 2433 B33 Email : calibration@sithiphormoom "*"‘"‘": Tol +68 2433 8331 Emal : calibration@sithiphamoom m“““‘m
Cert. No. : ACL24095 Cert. No. : ACL24095
Job No. @ VCETACO058 Job No. VC6TACD0S8
Pages : 6of9 Pages Tol9
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Devinted Acceptance
Anticipated Mensured Deviated Accepiance Ranpe Value Value Value Limits
Value Value Value Limits (dB) (dB ) (dB) (dB)
(dB) (dB) (dB) (dB) 130 94.0 94.0 0.0 1.1
135.0 135.0 0.0 *1.1 120 940 w0 00 £
134.0 134.0 0.0 +11
1290 1290 00 £ 1 %40 wd 20 AL
124.0 124.0 0.0 211 100 94.0 94.0 0.0 1.1
119.0 119.0 0.0 x1.1 90 94.0 94.0 0.0 1.1
114.0 114.0 0.0 +1,1
109.0 109.0 0,0 11 Level lincarity on each level mnge
104.0 104.0 00 +1.1 Anticipated Measured Devinted Acceptance
99.0 9.0 0.0 &1l Range Value Value Value Limits
94.0 4.0 0.0 1.1 (dB) (dB) (dB) (dB)
29.0 29,0 0.0 +1.1 130 416 418 0.2 £L1
84.0 £4.0 0.0 +1.1 120 323 20 03 £L.1
T9.0 79.0 0.0 +1.1
4.0 74.0 0.0 *1.1
69.0 69.0 0.0 £1
9. Tone burst response
64.0 64.0 0.0 £1.1 = = — —
590 590 00 11 o e oo | |-y . i
540 540 0.0 11 duration, Th Cycle Value Value Value Limits
49.0 49.0 00 £1.1 Weighting (ms) (dB) (dB) (dB) (dB)
44.0 44.0 0.0 =13 0.25 1 108.0 107.9 0.1 H
9.0 w0 T T Fast 2 8 17.0 117.0 00
200 800 134.0 134.0 0.0 4
2 3 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 989 0.1 1.5 -5.0
SEL 2 3 108.0 108.0 0.0 1.0;-2.5
200 800 1280 1280 0.0 +1.0
7 A 7 AT .
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN, SITHIPORN,
AB1-4511 Sirinthorn Rood, Bangbumn, Bangpkid, Bangkok, 10700 Thalond assoclates 41451/ Sirinthorm Rood. Bongbumi, Bangpiud, Banghok 10700 Thaland associates -~
Tl +66 2433 B3T1 Email : colibeationisithiphom.cam WS TRLTES 17028 Tol +86 2433 833 Email : colibration@sithiphamcom MECTISETH 17028
CALIBRATION 034 CALBAATION 0394
Cert. No, : ACL24095 Cert. No. : ACL24095
Job No. : VCGTACOOSS Job No. @ VOCSTACDOSE
Pages : Bol9 Pages  : Sor9
10. Peak € sound level 12.Eigh fevél stabllty
SLM Display | SLM Display |  Deviated Acceptance
Number of eycle Anticipated Measured Deviated Acceptance Fetiperity at initial ot final Value Limiis
in Value | Value,Lopeak | Value Limits Weighting (dB) (dB) (dB) (dB)
test signal (dB ) (dB) (dB) (dB) A - weight 137.0 137.0 0.0 403
Continuous 130.0 1300 0.0 3.0
One 133.4 1326 08 #3.0 The reported uncertainty is based on a standand uncerinty multiplicd by coverage factor k = 2
or any value following calculati alavel of confidence of Iy 95 %
Number of cycle Anticipated Measured Dieviated Acceptance End of Calibration Certificate
in Value Value Value Limits
test signal (dB ) (dBB) (dB ) (dB )
Continuous 130.0 130.0 0.0 £2.0
Positive half cycle 1324 1336 12 £20
Negative half cycle 1324 133.6 12 £20
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-halfeycle | ane-half cyele (dB ) (dB)
894 89.3 0.1 1.5

> b .

> At .




SITHIPORN ASSOCIATES CO., LTD. o

CALIBRATION LABORATORY S'TH| ':"OR N/
451451/} Sirineherm Rood, Bengburneu, Bangpkod, Bangkok, 10700 Thalland! o 2% N
Tel Imal o

Cert. No. : ACL24095

Pages : lory
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-21/ Microphone UC-52 / Preamplifier NH-21
Serial No.: 00376364 / TI486/ 23142
1D No.: RYG_FS0012
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 ) ¢ Hivalenn
Pressure : (1003 +£3 ) kPFa q 2 1
Relative Humidity : (500 +20 ) % 3 : T
2415

Received Date : 19 JANUARY 2024
Calibration Date : 25-26 JANUARY 2024
Date of Issue : 29 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

Approved by e Bl

( Thanakul Petchurai )

This centificate is issued in accordance with the requirements of ISOVIEC 17025 standard, may not be reproduced
wther than in full, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN
A5t-a51/1 Sirinthorn Rond, Bangbume, Bangpiud, Banglok, 10704 Thaland associates 7
Tol +88 2433 8331 Email : coltsration@sithiphaen com mx
Cert. No. : ACL240%96
Job No. : VCATACO0SS
Pages 1 2ol9
Calibration Procedure : CP-AC02
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests 1o Acoustical and Electrical signal tests of fis ighting with Anechoic chamber and Refi
Standard Instruments.
For tests results of each items were made by ion of each I display and also with SLM's display.

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

Instrument Model Serfal No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-000923  07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24
Digital Multimeter 33614 MYS3220104  EELBP 300266 13-FEB-24
Digital Multimeter 334614 MYS3220076  EEL.BP 2900266 13-FEB-24
Digital Multimter 34461A MY60024273  EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Micraphone 4180 2977900 AA-100I-23  14-FEB-24
Measuring Amplificr NA-42KAI 34560495 AA300223  14-FEB-24

2, This result of calibration was found securate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the intemational system of unit maintained at

3.1 National Institute of Metrology (Thailand),

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

AB1-45)1 Sifinthom Read, Bangburminu, Bangphsd, Bangkok, 10700 Thaland
Tol +86 24338331 Email: colibration@sthiphom.com

SITHIPORN)
associates
NSC-TISETIS 17025

Cert. No. : ACL24096
Job No.  : VC6TACODSE

Pages : lof9
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter i uncertainty of
measurement (dB)
1. Absolute sensitivity 02 NiA
2. Self-generated noise 1 NiA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 He 0.3 0.7
4. ical signal 1ests of freg ighti
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz - L0
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Lewel lincarity on the reference level range 0.2 0.3
8. Level lincarity including the level mnge control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11, Overload indicati 0.2 0.25
12, High level stability 0l 0.1

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,
B4R Sirintharn Read, Bangburmn, Bangphid, Bargkok, 10700 Thaland associates
Tol+66 2431E3H Email: colbrationg@sthiphorm.com IR o
Cert. No. : ACL2409
Job No.  : VOGTACDOSS
Pages : 4of9
Hesult of calibration ;.
1. Absolute sensitivity
Reference Measurced Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 .3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB )
26.2

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

Frequency Measured value
Weighting (dB)
A - weight 29
€ - weight 242
Flat 276
1 jcal signal tests of freq ighting:
Meter free-field acoustic response ai a level of 84 dB
Frequency Devintion from various frequency weighting response curve (dB)
Hz Acceptance
' Flat C-weight A-weight
Limits
125 0.2 0.3 0.3 + 1.5
1000 0.1 0.1 0.1 +1.0
BO0D 0.5 0.6 0.6 +5.0

7 f Tt




SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN)
4514511 Sirintham Rood, Bangbumn, Bangplud, Bangkok, 10700 Thailand associates 454511 Sirinthomn Rvad, Bangburnni, Bangphud, Bongiok, 10700 Thalland associates
Tol +88 2433 8331 Email : calibrotion@aithiphorncom mm Tol +68 2433 BIN Email : calibration@sithiphamcom mx
Cert. No. : ACL2409%6 Cert. No. : ACL24096
Job No.  : VO6TACO058 Job No. : VC6TACO058
Pages  : Sof9 Pages : 6ol9
4. Electrical signal tests of frequency weightings 7. Level linearity on the reference level range
Weighting network response with relative 10 1 kHz.
Frequency Deviation from various weighting response curve (dB} Anticipated | Measured | Deviated | Acceptunce
L) Fhat PR (R *mﬂ Value Value Value Limits
= — = - = (dB) (dB) (dB) (dB)
— = = o — 135.0 135.0 0.0 1.1
0 ~ = = . 1340 1340 0.0 £1.1
N S = > = 129.0 129.0 0.0 £1.1
1000 0.0 0.0 00 1.0 L0 o 89 =hik
o . 5 i o 119.0 119.0 0.0 £1.1
o o o o =0 114.0 114.0 0.0 11
5000 o o o =0 109.0 109.0 0.0 £1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 1.1
5. Frequency and time weightings at | kHz 040 94,0 0.0 £1.1
5.1 Frequency weightings at | kHz 89.0 59.0 0.0 1.1
Anticipated | Measured | Deviated | Acceptance 840 84.0 0.0 1.1
Frequency Value Value Value Limits 79.0 79.0 0.0 +1.1
Weighting (dB) (dB) (dB) (dB) 74.0 740 0.0 £1.1
A = weight 94.0 94.0 0.0 +0.2 69.0 69.0 0.0 +1.1
C - weight 94.0 94.0 0.0 +0.2 64.0 64.0 0.0 +1,1
Flat 94.0 94.0 0.0 +0.2 59.0 59.0 0.0 1.1
540 54.0 0.0 +1.1
5.2 Time weighting at | kHz 490 49,0 0.0 1.1
Anticipated | Measured Deviated | Accepance 440 44.0 0.0 1.1
Frequency Value Value Value Limits 39.0 38.9 0.1 £1.1
Weighting (dB) (ds) (dB) (dB)
East 94.0 94.0 0.0 +0,
Slow 4.0 4.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Accepance
Froquency b initial ot final Value Limits
Weighting (dB) (dB) (dB) (dB)

A - weight 94.0 4.0 0.0 £03 w}

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN

45k 4511 Sirinthorm Rood, Bangbumey, Bangpiud, Bangkek, 10700 Thaiand associates ABH5\/1 Sirinthom Rood, Bangbumnu, Bangphid, Bangok, 10700 Thaland associates

Tol+6824338331  Emoll: colbrotion@sithiphorm com ol Tol+06 2433830 Emol: callbrotion@sithiphorm.com b
Cert. No. : ACL240% Cert. No. : ACL24096
Job No. @ VOETACHISS Job No. : VCOTACHOSE
Pages Tol® Pages : Sof9

8. Level linearity including the level range control

10, Peak C sound level
Anticipated Measured Devinted Acceplance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB) Number of cycle Anticipated | Measured Deviated Acceptance
130 94.0 9.0 0.0 £11 in Value Value, Lepeak Vilue Limits
120 94.0 %0 00 1.1 test signal (dB}) (dB) (dB) (dB)
i 24D %i 7 P Continuous 130.0 1300 0.0 £3.0
100 94.0 .0 00 1.1 Ome 1334 132.8 0.6 +3.0
50 94.0 94.0 0.0 1,1
i i NW of cycle Anticipated | Measured Deviated Acceptance
Anticipaiod [T Deviated in Value Value Value Limits
Hings Vahe Value Valts L test signal (dB) (dB) (dB) (dB)
(dB) (aB) (dB) dB) Continuous 130.0 130.0 0.0 420
130 41.6 419 03 £1,1 Positive half cycle 1324 1321 0.3 £20
) 30 319 2.1 A Negative half cyele 1324 1321 03 20
9. Tane burst response
Time Tone burst Anticipated | Measured | Deviated | Acceptance T
duration, Th | Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 | 108.0 107.9 0.1 15:-5.0 Measured value ( dB ) Deviated Acceptance
Fast 2 8 117.0 117.0 0.0 10;25 Posidive Negative Valoo Limits
200 800 134.0 134.0 0.0 1.0
. 2 [ 108.0 108.0 00 15550 DhiwiReyote: |wnecthEyier]._ Xue) i
200 00 127.6 1276 0.0 £1.0 893 893 0.0 £15
025 1 99.0 98.9 0.1 15;-5.0
SEL 2 [ 108.0 108.0 0.0 10;-25
200 800 1280 128.0 0.0 £1.0

> Al > AT -
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12. High level stability

SLM Display | SLM Display |  Deviated Accepance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertninty is based on # standard uncertainty multiplied by covernge factor & = 2
or any value following caleulati iding a lavel of of i 95 %

End of Calibration Certil
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Maodel : NL-52A / Microphonie UC-59 / Preamplifies NH-25
Serial No.: 00531296/ 23161/ 32872

ID No.: -

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, FPHATTHANAKAN Rm Y
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10230 THAILAND.

Locnddz¢ ; dor Maghor P\
‘mmt Tmmllrl H (230 £3 ) T II B Ry i
Pressure : (1013 £3) KPa | _w f
Relative Humidity : (500420) % o |
,cf.l'y f jq |
NEXT GAL DATE LE 5

Received Date : 21 JUNE 2023 | il
Calibration Date : 04-05 JULY 2023
Date of Issue : 06 JULY 2023

Calibrated by : Nathakom Pisutpaisan

Approved by : 7 W‘-

. .
{  Thanakul Petchurai )

This centi is issued in with the of ISOVEC 17025 standard, may not be reproduced

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

QF-TS 1 2-04-04-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
seenLiaves CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23218
Job No. @ VOGGACHOTT

Pages : 2of8
Calibration Procedure : CP-ACO1
Calibration Method :
This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequent
Standard Instruments, £
For tests resulls 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 :

Waveform Generator 332104 MY4E017076 O7-FEB-24
Waveform Generator 335118 MY52302742 07-FEB-24
Digital Multimeter 3M61A MY53220104 13-FEB-24
Digital Multimeter 334614 MY53220076 66 13-FEB-24
Digital Multimeter 34461A MY60024273 - 14-FEB-24
Frogrammable Attenuator MAT-1070 62100114 8-FEB-24
Condenser Microphone 4180 2977900 14-FEB-24
Measuring Amplificr NA-42KAL 34560495 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibrution for this calibrated item only.
3. This centificate is traceable to the international system of unit muintained ut ; :

3.1 National Institute of Metrology (Thailand).

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

QF-TS1 2-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
b i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23218
Jab No. : VOSSACHOTL

Pages : 3ofB
Summary of Measurcment Result ;
Parameter Pass | Fail uncertainty of
(45) measurement (dB)
1. Absolute sensitivii v - 02 NiA
2 Ser. T B - 02 NIA
3. A ical signal tests of freq ighting: \
125 He v < 0.3 06
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of fr ightings
For 10 Hz to 4 kHz v 2 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 07
For > 10 ki to 20 kHz v = 0.3 10
5. Frequency and time weightings at 1 kiz v - 0.2 0.2
6. Long - term stability v - 01 0.1
7. Level linearity on the reference level range ¥ = 02 0.3
8. Level linearity including the level range control v - 02 03
9. Tone burst response i - 02 0.3
10, Peak C sound level v = 02 0.35
11, Overload indi v - 02 025
12. High level stability ¥ - 0.1 0.1
Note : Pass/Fail evaluation for each parnmeter,
will be considered together from the acceptance limit and he Maxi itted inty of

QF-TS12-04-04-0120664




SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
FEPRRTRINS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23218
Job No. : VO66AC00T1

Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured  Acceptance
Acoustic Signal Value Deviation Limit
(aB) (aB) | (dB) (dB)
93.9 (93.98) 4.0 00 03
2, Self-generated noise
2.1 Normal test
Measured Value
(dB)
134
2.2 The microphone of the sound level meter was replaced by electrical signal input deviee.
Frequency Measured value
Weighting (dB)
A - welght 9.9
- weight 14.7
Fln 0.5
3. Acoustical signal tesis of requency welghtings
Meter free-field acoustic response at it evel of 84 dB.
Frequency from various freq ‘weighting response curve (dB)
(=) Flat Coweight | Asweighi Reerpmrs
Limits
125 0.1 0.2 0.1 +1.0
1000 0.2 0.2 0.2 +07
B000 02 -l 02 +15,-25

QF-TS12-0:4-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23218
Joh No. : VOG6ACHOTL

Pages : Sof§
4, Edectrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Frequency Deviation from various fréquency weighting response curve (dB)
(Hz) . Acceptance
Flmt C-weight !&w Linits
63 01 0.0 0.1 1.0
125 01 0.1 0.1 1.0
250 0.0 0.1 0.0 1,0
S00 0l 0.1 0.0 210
1000 0.0 0.0 0.0 .0
2000 0.0 0.1 0.0 =10
4000 0.0 0.0 0.0 1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 12 .12 +2.5,-160
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) (an) (dB) (d8)
A - weight 9.0 94.0 0.0 £02
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 9.0 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 21,1
Slow 94.0 9.0 0.0 *0.1
Leg 4.0 94.0 0.0 20,1
6. Long - term stahility
SLM Display | SLM Display | Devisted | Acceptance
Frequency an initial o final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 94,0 94.1 0.1 +0.1

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

Continuation of Calibration Certificate

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 08
1360 136.0 00 | 408
135.0 135.0 0.0 208
1340 1340 0.0 HIE
133.0 133.0 0.0 0.8
132,0 132,0 0.0 0.8
1310 131.0 0.0 08
129.0 129.0 0.0 0.8
124,0 124,0 0.0 408
119.0 1190 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
240 94.0 0.0 0.8

89.0 9.0 0.0 .8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 0.8
740 T4.0 0.0 0.8
69.0 69.0 0.0 0.8
640 64.0 0.0 0.8
55.0 59.0 0.0 .8
540 54.0 0.0 0.8
49.0 49.0 0.0 0.8
4.0 440 0.0 0.8
39.0 9.0 0.0 0.8
340 34.0 0.0 L8
30.0 301 0.1 .8
20.0 29.0 0.0 0.8
28.0 28.1 0.1 0.8
27.0 271 0.1 0,8
26.0 262 02 08
25,0 252 0.2 0.8

QF-TS 1 2-04-04-020664

Cert. No. : ACL23218
Job No. @ VO66AC0071

Pages : 6ofB

SITH ! PORN; SITHIPORN ASSOCIATES CO,LTD.
FHIPEiatRe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23218
Job No. : VOG6ACTOT]

Pages : TofB
8. Level linearity including the level range control
Anticipated | Measured | Devisted | Acceplance
Range Value Value Value Limits
(dB ) (dB ) (dB) (dB )
Auto 940 940 0.0 408
9. Tone burst response
Time “Tone burst Anticipated | Measured | Devisted | Acceptance
durstion, Th | Cycle Value Value Valne Limits
Weighting Tone) (dB) (dB) (dB) (dB)
025 [ 108.0 108.0 0.0 10;-30
Fast 2 8 117.0 170 0.0 10;-15
200 300 134.0 1341 01 | Lie0E
g 2 ] 108.0 1080 0.0 l-,n_:_'-;.e. i
200 800 1276 1276 0.0 0.5
025 1 99.0 95.9 0,1 1.0:-3.0
SEL 2 ] 108.0 108.1 [ 1.0;-1.5
200 800 1280 128.1 [ +0.5

10. Peak C sound level

Number of cycle Anticipated Devisted | Acceptunce
in Value Value Limits
e iyl (dB) (dB) (dB)
Continuos 133.0 0.0 £2.0
One 1364 0.0 2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB )} (dB ) (dB ) {dB )
Canti 1330 133.0 0.0 1.0
Positive hall cycle 1354 1352 0.2 1.0
Negative half eyele 1354 1352 0.2 1.0
QF-TS12-4M-04-020664
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Cert. No. : ACL23218
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11. Overload indication

Measured value { dB) Deviated Acceplance
Posilive Negative Value Limits
onc-tall eycle | onehalf eyele (dB) (48 )
89.6 89.5 01 1.5
12. High level stability
SLM Display | SLM Display |  Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 137.0 0.0

The reporicd uncertainty is based on o standard uncenainty multiplicd by coverage factork =2

or any value following Jati iding a lavel of confidence of approximately 95 %

- — End of Calibration Certificate

QF-TS12-(4-(4-020664 7"
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RION

Model : NL-52A / Microphone UC-59 / Preamplifier NH-25

Serial No.: DOS31297 £ 23200/ 32973

1D No.: L

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,

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

Lakilion’s : 2 e
Ambient Temperature: (230 43 ) «c bo Moatery ¥ |
Pressure : {1013 £3 ) kPa e 3
Relative Humidity : (500 £20 ) % TOVED BY s f
e e lp /s

Received Date : 21 JUNE 2023 Lt = _!
Calibration Date : 28-30 JUNE 2023
Date of Issue ; 06 JULY 2023

Calibrated by : Nathakorn Pisutpaisan

—— 7 Lo
)

(  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOEC 17025 standard, may not be reproduced
other than in full. except with the prior writlen approval of the head of Calibration Laboratory.

QF-TS1 2-04-04-100604
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Continuation of Calibration Certificate

Cert, No., : ACL23203
Job No. 1 VOGGACDNTT

Pages @ 2008
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM)L
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Refi
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 Maodel Serial No, Cert.No,  DugDate
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY$52302742 EF-001023  07-FEB-24
Digital Multimeter 33461 A MYS3220104  EELBP 300266 13-FEB-24
Digital Multimeter 33461A MYS3220076  EELBP 20/0266 13-FEB-24
Digital Multimeter 34461A MY60024273  EELBP 310266  14-FEB-24
Programmaile Atienuator MAT-1070 62100114 EF-0011-23  D8-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA-42KAl 34560495 M»jon':';u 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This centificate is traceable to the i fonal system of undt madntained ot

3.1 Mational Institute of Metrology (Thailand),

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

QF-TS1 2-04-04-020664 {/é/L_
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Summary of Measurement Result ;.
Parameter Pasy | Fall @B uncertainty of
measurement (diB)
1, Absolute v - 0.2 NA
2. Sell-generated noise v - 0.2 NA
5. Acoustical signal ests of frequency weighings
125 Hz v - 0.3 0.6
1000 Hz v 2 03 06
$000 Hz v 0.3 0.7
4. ical signal iesis of freq) ightings
For 10 Hz 1o 4 kHz v n 03 06
For > 4 kHz 1o 10 kHz v 0.3 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
S. Frequency and time weightings at | kHz v 0.2 02
6. Long - term stability 'l ¥ 0.l [
7. Level linearity on the reference level range v - 0.2 0.3
3. Level linearity including the level range control v E 0.2 03
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 035
1. Overload indicat V| 0.2 025
12, High level stability | N 3 0.1 0.1
Note = Pass/Fail evaluation for each parameter,
will be considered together from the limit and the Maximn itted inty of

QF-T51 2-0u4-04-0101060-4 W‘
/‘ 1 .
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Pages : d4of8
Result of calibration :
1. Absolute sensitivity
Reference Measured Agceplance
Acoustic Signal Vahue Deviation Limit
(dB ) (dB) (dB) (dB)
93.9 (93.98) 4.0 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 clectrical signal input device.

Frequency Measured value
Weighting (dB )
A - weight 78
© - weight 13.2
Flat 18.9

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

Frequency Deviation from various ighting response curve (d)
(Hz) ' Acceptance
Flat Cowelght | A-weight o
125 01 L) 0.2 + 1.0
1000 0.1 [ 0.1 +0.7
8000 0.4 0.4 -0.3 +15;~25

QF-TS1 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
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Continuation of Calibration Certificate

Cert. No. : ACL23203
Joh No.  : VC66ACH0T1
Pages : 5ol8

4. Electrical signal tests of freq) ighti
Weighting network response with relative 1o | kHa.
Frequency Deviation from various Eﬂ_ﬂ__ﬂ)ﬂ[ﬂﬂ:ﬂﬂngmpmmm[dﬂ‘
(Hz) Acceptance
Flat C-weight A-weight i,
63 0.0 0.1 0.0 £1.0
125 ol 0.1 0.0 +1.0
250 0.0 0.0 00 *1.0
500 0.0 0.1 0.0 1.0
10060 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 £1.0
SO0 0.0 0.0 0.0 1.0
000 0.0 .1 0.1 +1.35,-25
16000 0.0 -12 =12 +2.5,-16.0

5, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Measured | Devisted | Acceptance

Frequency Value Value Value Limits.
Weighting (dB) (dB) (dB ) (dB)
A = weight 94,0 94.0 0.0 +0.2
€ - weight 4.0 94.0 0.0 02

Flat 94.0 w0 0.0 +0.2

5.2 Time weighting st 1 kHz

Frequency Value Value WValue Limits
Weighting (dB) (dB ) (dB ) (dB )
Fast 94.0 4.0 0.0 +0,1
Slow 94.0 94.0 0.0 +0.]
Leq 94.0 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display [ Deviated | Acceplance

Frequency al initial i final Value Limits
Weighting (dB ) (dBs ) (di) (dB )
A - weight 9.0 94.0 0.0 0.1

QF-TS1 2-04-04-000664
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Cert. No. : ACL23203
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Pages : 6ofB
7. Level linearity on the reference level range
Anticipated | Measured D:viu!_ud Acceplance
Value Value ! Limits
(dB) (dB) (dB)
137.0 137.0 0.8
1360 136.0 8
135.0 135.0 208
134.0 134.0 08
133.0 133.0 0.8
132.0 132.0 0.8
1310 1310 2.8
1290 129.0 4.8
124.0 124.0 £0.8
119.0 119.0 +0.8
114.0 114.0 0.8
109.0 109.0 L8
104.0 104.0 0.8
99.0 S9.0 .8
94,0 94.0 £0.8
9.0 89.0 L8
4.0 B4.0 .8
790 79.0 208
74.0 4.0 0.8
9.0 69.0 20,8
640 64.0 208
8.0 59.0 L8
4.0 53.9 .8
49.0 49.0 +0.8
4.0 4.0 0.8
380 39.0 +0.8
34.0 0 +0.8
30.0 209 0.8
290 29.0 +H1LE
28.0 28.0 £0:8
210 269 0.8
26.0 259 L8
25.0 24.9 0.8

QF-TS12404-04-020664
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8, Level linearity including the level range contral

Anticipated | Mensured | Deviated | Acceptance
Range Value Value v Limits
(dB) (dB) (dB)
Auto 940 94.0 0.8
9. Tone burst response
Time Tane burst Anticipated | Measured Deviated
duration, Th Cyele Value Value Value
Weighting | (ms) (dB) (dB) (dB)
025 1 108.0 107.9 0.1
Fast 2 8 17.0 117.0 0.0
200 500 134.0 134.1 0.1
S 2 8 108.0 108.0 0.0
200 800 127.6 1276 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 1K) 128.0 128.1 0.1
10. Peak € sound level
Numiber of cycle Anticipated | Measured | Devinted | Acceptance
in Value  |Value, Lepeak|  Value Limits
lest signal (dB ) (dB ) (dB) (dB )
Conti 1330 1330 [ £20
One 1364 1364 0.0 2.0
Number of eycle Anticipated | Measured Devinted Acceplance
in Value Value Value Limits
test signal (dB) (dB ) (dit) (dB)
Contis 133.0 1329 0.1 =10
Positive half cycle 1354 135.1 0.3 10
Negative hall cyele 1354 135.1 0.3 £1,0

QF-TS12-04-04 020664
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Job No. : VOG6ACHT1
Pages : Bol8

11. Overload indication

I i value (dB ) Deviated Acceptance
one-half cycle | one-half cycle (dn) (dB)
89.5 2.5 0.0 £1.5
12. High level stability
SLM Display | SLM Display |  Deviated Acceptance

Frequency al intial ol final WValue Limits
Weighting (dB) (dB) (dB) (de)
A - weight 137.0 137.0 00 0,1

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2
ar any value following ealeulati iding  lavel of confic f immately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Maodel : NL-52A / Microphone UC-59 / Preamplifier NH-25
Serial No.: 00531298 / 23203 / 32974

1D No.: L]

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 : (23043) C RE
Pressure : (1013 £3) kP i
Relative Humidity : ( 500 £20 ) % | APPROVED BY' .2
e £ 35l6[1g |
Received Date : 21 JUNE 2023 FUBSTURLBATE i
Calibration Date : 28-30 JUNE 2023
Date of Issue : 06 JULY 2023
Calibrated by : Nathakomn Pisutpaisan
(  Thanakul Petchurai )
This certificate is issued in with the requi of ISOMEC 17025 standard, may not be reproduced

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

QF-TS1 2-04-04-020664
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Calibration Procedure : CP-AC-DI
Calibration Method :
This equipment was calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o Acoustical and Electrical signal tests of ng with Anéchoic chamber and Refi

St S

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

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

Instrument Model Serial No, Cert, No. Dug Date
Waveform Generaor 332104 MY48017076 EF-0009-23  07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24
Digital Multimeter 334614 MYS3220104  EEL.BP 30M0266 13-FEB-24
Digital Multimeter 334617 MYS3220076  EELBP 290266 13-FEB-24
Digital Multimeter 344614 MY§0024273  EELBP 3100266  14-FEB-24
Programmable Attenuator MAT-1070 2100114 EF-001123  08-FEB-24
Condenser Microphane 180 2077900 AAI001-23  14-FEB-24
Measuring Amplifier NA-42KAI 34560405 AAD02-23  14-FEB-24

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 hle to the ional system of unit maintuined a :

3.1 National Institute of Metrology (Thailand).

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

OQF TS 20 -0 -01206640
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5 ITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
VADE) 9103 CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23204
Job No.  : VO66ACHOTI

Pages : 3of8
Summary of Measurement Result ;.
Parameter Pass | Fail @B uneertainty of
measurement (dB)
1. Absolule sensitivity v - 0.2 NIA
2. Self-generated noise v - 0.2 NA
3. Acoustical signal tests of frequency weighting:
125 He v & 0.3 0.6
1000 Hz v - 03 0.6
£000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kiiz i - 03 0.6
For >4 kHz o 10 kHz v = 0.3 0.7
For > 10 kHiz to 20 kHz v - 03 1.0
5. Frequency and time weightings at | kHz ¥ - 02 02
6. Long - term siability v = 0.1 0.1
7. Level linearity on the reference level range v - 02 03
3. Level linearity including the level range control v = 02 0.3
9. Tone burst response v 02 0.3
10, Peak C sound level v 0.2 035
11, Overload indication v - 02 025
12. High level stability v - 0.1 0.1
Mote : Pass/Fail evaluation for each parameter,
will be considered together from the it and the M ited ity of

OF-TS1 2-04-04-020664
bt




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
IROFRSA CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23204
Job No.  : VOG6ACHT1

Pages : dof8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acolstic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.98) 4.0 0.0 0.3
2, Self-generated noise
2.1 Normal test
Measured Value
(dB)
13.4

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

Frequency Measured value

Weighting (dB)

A = weight 8.7

C - weight 143
Flat 20,0

3. Acoustical signal tests of [requency welghtings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) - Acceplance
Fla C- A
3 g |y Limits
125 0.0 0.1 0.1 1.0
1000 0.0 0o 0.0 +0.7
BOOD 0.5 0.5 0.5 +1.5,-25

OF TS 2-04-04-020664.
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
BEEREINERS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23204
Jdoh No. @ VO66ACHITL

Pages : Sof8
4, Electrical signal tests of frequency weightings
‘Weighting network response with relative to | kHz.
Frequency Deviation from various frequency weighting re: curve (dB)
(Hz) ) i Acceplance
Flat C-weight ‘A-weight T
63 0.1 -0.1 0.0 1.0
125 00 L 0.0 1.0
250 0.0 0.0 0.0 1.0
500 0.0 0.0 0.1 £1.0
LMY 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
B000 0.0 0.0 [ +1.3,- 25
16000 0.0 -13 -1.2 +2.5,-16.0

5. Frequency and time welghtings at 1 kH.
5.1 Frequency weightings ai | kHz
Anticipated |  Measured Deviated | Acceptance

W

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94,0 0.0 £02
€ - weight 94.0 940 00 0.2
Flat 94.0 440 00 *02
5.2 Time weighting at 1 kHz
Anticipated | Measured Devinted | Acceplance
Frequency Value Value Value Litmits
Weighting (dB ) (dB) (dB) (dn )
Fast 84.0 4.0 0.0 =0,
Slow 94.0 940 00 0.1
Leq 940 94.0 00 £0.1

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

Frequency al initial it final Value Limits
Weighting (dB ) (dB ) (dB ) (dB )
A - weight 9.0 94.0 0.0 0.1

QF-TS ) 2-04-04-0020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORA’J‘ORY

Continuation of Calibration Certificate

Cert. No. : ACL23204
Job No.  : VOG6AC0T1

Pages : 6ol8
7. Level linearity on the reference level range
Anticipated Meassired Deviated Acceptance

Value Valug Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 0.8
136.0 136.1 0.1 HLE
1350 135.1 0.1 LB
134.0 134.1 0.1 08
133.0 133.0 0.0 0.8
1320 132.0 0.0 .5
131.0 1310 0.0 0.8
129.0 129.1 0.1 .8
124.0 124.0 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.l 0.8
99.0 99.1 01 +0.8
4.0 94.0 0.0 +HLE
9.0 89.0 0.0 L8
4.0 B4.0 0.0 L8
79.0 9.0 0.0 0.8
74.0 74.0 .0 0.8
69.0 6.0 00 0.8
64.0 64.0 0.0 £0.8
59.0 59.0 0.0 .8
4.0 4.0 0.0 .8
49.0 49.0 0.0 0.8
44.0 4.0 0.0 0.8
30,0 390 00 .8
34.0 340 0.0 0.8
30.0 30.0 0.0 0.8
29.0 2940 0.0 1.8
28.0 280 0.0 LB
27.0 269 0.1 .8
26.0 26,0 0.0 L8
25.0 249 -0l L8

OF-TS1 2-0:4-04-020064

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

Continuation of Calibration Certificate

Cert. No. : ACL23204
Job No. @ VOS6ACHITI

Pages : Tof§
8. Level linearity including the level range contral
Anticipated | Measured | Devisted | Acceptance
Range Walue Value Valuwe Limits
(dB ) (dB) (dB) (dB)
Auto 94.0 94.0 00 0.8
9. Tone burst response
Time “Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB
0.25 1 108.0 107.9 .l L0;-30 |
Fast 2 & 17.0 17.o 0.0 10;-15
200 OO 134.0 134.0 0.0 +.5
B 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 ] ] 108.0 1080 00 1.0;-1.5
200 B0 1280 1280 0.0 .5
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceplance
in Vilue | Valie, Lopsak]  Value Limits
test signal (aB) (@B) | (dn) ()
Continuous 133.0 133.0 0.0 4240
One 1364 1363 0.1 £2.0
Number of eycle Anticipated Measured Devinted Acceptance
in Value Valuwe Value Limits.
test signal (dB} (dB ) (dB) (dB )
Conti 1330 1330 0.0 1.0
Positive half cyele 1354 1352 0.2 1.0
Negative half cycle 135.4 1352 02 +1.0

QF-TS12-04-04-0120668




SITHIPORN); SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23204

Jdob No.  : VCGGACTHOT]

Pages : Bol8
11, Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
£9.5 89.7 0.1 1.5
12. High level stability
SIM Display | SEM Display Deviated Aceeplance
Frequency at initial at final Value Limits
Weighting (dn) (aB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0,1

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

CERTIFICATE OF CALIBRATION Yo

ISSUED BY Cirrus Research plc p Jird
0124

DATE OF ISSUE 10 November 2023 CERTIFICATE NUMBER 202607

Cirrus Research plc Paygs tal2

Acoustic House Appraved signatary

Hunmanby B

North Yorkshire Electronically signed:

YO14 0PH o
OB

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research ple Notes:
Model: RC:110A

Serial number: 78625

Class: 2

Test summary
Date of calibration: 10 November 2023

walus ol it . . i Aty The doseBadge reader detailed above has been 1o the i data as g manual
or any value ding a lavel of of 95 % and in the half-inch The and used are as described unscecmz_zms.\nm B-
Periodic Tests and th of the sound p level, freq) y and total ware made.
—— End of Calibration Certifi The sound pressure level was measured using a WS2F condenser microphone typa MK:224 manufactured by Clrrus
Research plc.
The results have baen d to the P of 101,33 kPa using the manufaciurer's data.
mmpkmrhnbunmw:onhrrnmlhncmz mukmmhrpamﬁcmu dmnhod in Annex
B of [EC 80942:2003 for the sound pressure level(s) and fr stated, for the under
which the tests were performed,
However, as public evid was not avail from a testing i for pattem approval, to
demonsirate that the model of Reader to the: for patierm
Annex A of [EC 60842:2003, Mgmmmumﬂ%mhmmmmmmdmmw
Reader to the requirements of IEC 50942:2003.
Notes:
of sysiam of units of Raod st
Laboratory or othar This nei be oehor than i ful, except with the prior
Tho results wilhin this certficate mmunmm The rwubdur- uncertainty is based on &
QF-TS1 2-04-0:-000664 & rage factor ke2, providing probabikty of approximately 55%.
£r i
Certificate Number:
CERTIFICATE OF CALIBRATION 202607 CERTIFICATE OF CALIBRATION
Page 2of2
Eirvirommertal it ISSUED BY Cirrus Research
The following conditions were racorded at the time of the test: DATE OF ISSUE 18 August 2023 CERTIFICATE NUMBER 197587
Before  Pressure: 88.74 kPa Temperature: 21.8°C Humidity. 40.4 %
After Pressure:  88.75 kPa Temperature: 22.7 °C Humidity: 37.5%
Page 10f2
Cirrus Research
Test equipment Acoustic House Approved signatory
Bridlington Road R.Thomas:
Model Saerial number Hunmanby -
s North Yorkshire g
Distortion Meter Kaithiey 2015 0984818 ¥O14 OPH For]
‘Acoustic Callbrator Bruel and Kjaer 4231 2610257 United Kingdom
Maonitor Comet T7510 21962628
. .
o doseBadge Reader : I[EC 60942:2003
Expected | Sample 1 | Sample 2 | Sample 3 | A Ll i Instrument information
Level (dB 114 14 Manufacturer: Cirrus Research pic Notes:
(dB) .00 114.00 114.00 114,00 114.00 0.00 +0.75 0.11dB Model: RC:110A
Distortion (%) <4,00 0.23 023 023 0.23 0.23 +4.00 0.13% Serial number: 76062
Frequency (Hz) | 1000.0 | 10050 | 10050 | 10050 | 10050 50 £20.0 0.1 Hz Clasa 2
Test summary
The or d (as by the exp inty of
measurament, must not exceed the corresponding tolerance. Date of calibration: 18 August 2023
The doseBadge reader detailed above has been calib to the i nala“* ibed in the manual
and in the half-inch The p and used a in |ECE0842_2003 Annex B —
A ity Results Periodic Tests and three determinations of the sound pm!mlo\ml fnmoncyand total distortion were made.
The sound p level was using a W52F type MI:224 manufactured by Cimus
Research pic.
The results have been to the p of 101.33 kPa using the manufacturer's data.

of results

Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 80842:2003 for the sound pressure level(s) and frequency(ies) stated, for the environmental conditions under
which the tests were parformed.

However, as public evidence was not available, from a mllnquruanluﬁanmponﬂblehrpuﬂwnw to
B Readar 1o the:

demonstrate that the model of for pattem
Annex A of |EC 608422003, or nanbsmadnaboul:entumunnldmlduuaaﬁgo
Reader to the requirements ofIEC 6094? 2003,

Notes:

v Emﬂmmumdw&%umww
Lmyumm athar than in i
The resuts witin ths certficate ralate “-‘mhmm-
factor ka2, M-mmdmm




o Accrediied colisrotion s ot ;fl\‘u\.!‘sk
IMRANATEE ASSOCIATES COLLTD. ISOAEC 17025:201. R T

NSC-TISITIS 17025 —-TISI-TIS 5
LIy n——} CALRATENS 067 CALIBRATION 0367
SIS, 63736
Prihiaser 7,771, R Waithasra, Bangiabys Temperature measurement laboralory

services
Tt +GEISGR0ELD
Motsle: +SEBEISI545]
Lmat pac-caSrtion@ip anates com
WD ULE we ARSI (0
CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-018-67 Page 1 of 2 Pages

MEASUREMENT ITEM + Heat Stress Moritor
MANUFACTURER : Delta OHM
MODELTYPE tHD32.2
SERIAL NUMBER : 18018311
1D NUMBER < RYG_F30356
CONDITION AS-RECEIVED + Used item
CUSTOMER + ALS laboratory group (thailand) Co., Lid.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand.
RECEIVED DATE 11 4an 2024 "",;“M"ﬂ,m LR oz ik il
MEASUREMENT DATE 112 Jan 2024
ISSUE DATE 117 Jan 2024  Reference Used During Calibration:
1. Standard Temperoture Probe
Model: 5T5-100 AS00, Sevial No.: 66768305,
Due dote: 28 Mor 2024
mm!.r“ CORDITION 2. Digétod Temperature Indkcator
s iotow: Model: DTI-1000-A MX I, Serial No.: 671407~
Temperature 1230230 c 00591 Due dae: 14 Sep 2004
Relative Humidity :55.0£15.0 BRH
Uncertoiaty of Measurement:
The reported uncertainty of measurement it
NOTED: The certificote . g based on the standard uncertainty multiplied by
o coverage factor k=2, Which for o normal
to @ coverage
& x probabity of approsimately 95%. The standard
been in
TABULATION OF RESULTS: o M}’H F‘ vakettion da

- Guide to the expression of wmcertointy in
measurement’

. _.lﬂl_l'lzs

21 Wiy Iitfraporn Lertsamphol
1 Miss Ruangrumpsi Phoaemeit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSI0N FOR REPRODUCTION HAS BEEN OBTAINED

J

NAC

NRANATEE ASSOCIATES CO_LTD.
&7 Page 2 of 2 Pages
Besultof Callbration: &2 Without Ciwith
Ealibration Range;  20-40°C
Table 1: Thi 25/0:
Dimension: Dlameter 3.3 mm, Length 170 mm, M
S
tmm) ra rel e e
B0 0053 0.0 a1 0689
w0 25.045 x50 an 0099
a0 30,040 00 00, 0099
80 5,039 50 00 0099
B0 40,030 40.0 0.0 0.099
Tablo 2: This Globe 3 s
immersion Depth Standard Reading UUE Reading firor
Uncertainty
{mm) re 3] ] ra
110 0052 10 0.0 014
110 25.045 2.4 01 0099
110 30040 301 01 0085
1m0 35039 ; 81 01 0099
110 4.1 0.1 0.099
Tabbe 3: This Motlel: TP3207.2 S/N; 18021254,
Dimersion: Diameter 14 mm, Length 150 mm. S
Immersion Denth  Standard Reading Errar
- Uncertainty
frmm] re ra ra rea
75 20.053 02 o1 0osa
75 25,045 250 00 0099
o 30040 300 (] 0.099
75 25039 5 01 0.098
75 #0.030 199 ot 0059

Vst i e

age factor k=2.14

IN WRITING FROM THE LABDRATORY
TNRANATEE ASSOCIATES COLLTD. ISOMEC 17025:2017 1 NATEE ASSOCIATES COLLTD,
NscTisens 17025 NSC=TISI - TIS 17025 B s
ieanaere usceistes Cond CALBRATION 0367 CALIBRATION 0367
GALS, 67006 %
Peackhasem 1,771, R Wiatthagers, Banghokyal, [ enperoture measurerment kboratory
Wm0 v vha Certificate of COT-015-67 Page 2of 2 Pages
Tl +6608680010
Mhcluly < GASSTHFI4LY
omad nac cakbeation@ieangiee com.
Pl e r———— Rawylt of Callbration: B Without Adjustment LI With Adjustment
CERTIFICATE OF CALIBRATION Callbration Range:  20-40°C
Conificate No.  : COT-019.67 PoEe 1012 Pages Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 18021468,
Dimension: Diameter 3.3 mm. Length 170 mm,
MEASUREMENT ITEM  Heat Stress Monitor Cafibration - -
MANUFACTURER + Delta DHM The temperature cobrtion was dane: Immerion Beath Standard Reading WUC Reading Errot
: In-House methiod us
mx:rum :uuaa.zn g b e {mm) re ey ra
SERIAL NUMBER + 180183 % B0 20,039 0.0 oo
1D NUMBER : RYG_FS0357 -
CONDITION AS-RECEIVED : Used tem 3 e e i by
CUSTOMER + ALS Iaboratory group [thailand] Co, Ld. i 008 200 ooy,
104 Phatthanalcsn 40, Phatthanaksn Rd., BO 35.036 /0 oo
Khwasng Suan Luang, Khet Suan Luang, ! 80 40.030 40.0 0.0
Nutional institite. ntmmmm Table 2: This probe Model; TP3276.2 5/N: 18020485,
RECEIVED DATE 111 fan 2024 nm"l'lml-?.‘- ul Dimension: Diameter 3.3 mm, Length 205 mm. g #
MEASUREMENT DATE +12 fan 2024 . §
ISSUE DATE 117 Jan 2024  Referance Used During Calibratien: UUCREading Errar Uneartalaty
1. Stondard
‘Modet: STS-100 AS00, Seriof No.: 66768209, (mm) ra ﬂ';.‘ 9 b rel ra
ENVIRONMENTAL CONDITIONS: = Due duice- 28 Mar 0240 110 0,038 TN 00 0.099
in the Tallow: £ Ol Tpapi b 110 25081 “as 00 o008
o it = P e Madel: DT 1000-A MK I, Serie Mo.: 671407- 3 "
Temperature 1330430 3 00531 Due dote: 14 5ep 2024 110 30,045 30 o1 0.099
Relative Humidity 15504150 i 13 s gty i i
Uncertainty of Measurement:
The s S 4§ 110 IO\D.ID 3 40.1 0.1 0.099
AOTEDThe  to the It n dote o place of bl on e Hartans Tablo 3: cted with roba Madel: TP3207.2 5/M: 18021263,
;:wtﬂmhlwn:mﬁ:cw by sy P g
TR o NeRi e Mﬂn rP i Mlhﬁ;mmmwdmﬂu m{,q i(j': Moescitinty
The table on next page give the mestured values, & st vinisits D B - Guide to the expression of uncertainty in ra
! measurement” 201 o1 L)
0%ty e - - SR =0 o1 0.098
300 00 0009
.l | {2‘5 ; M o1 0098
B ek 309 0.1 0099
***End of Certificate of Calibration®**
- Approved SENELONY: ...
Thachalad
! Mbis Jittmporn Lertsamphal i
€1 Miss Auangrumpal Phoomenit

‘THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL
IN WRITING FROM THE LABORATORY




NOT ED EXCERT IN FULL

IN WRITING FROM THE LABORATORY

FRAATRE ASOCIATES 00, LTD
—

z =
e F
Arcredited tobbration labarmtory "[/r:"\\\“
NRANATEE ASSOCIATES COLLTD, SO/EC 10252017 alylile NMRANATEE ASSOCIATES COLLTIN
NECTISHTIS 17025 NSC = TISI = TIS 17025
Aranaten Musociates Col3d CALBRATION 0267 CALIBRATION D367
BIA-15, 6773526
Prachiaeen 1,771 R Watthapes, Banghobys, Temperature mediorement lobonsory
G0 [ Thmland) Calibration services Swniofd
Tek «GE0SES0R12
“eeakRSY
-t nacCEbITOn PN Inasee (oM.
ek e ww jrarstes com Besult of Calibration: [ Without Adjustment [ With Adjustmant
CERTIFICATE OF CALIBRATION Salbration Ranes:  20-40°C
Cartificate No. COT-020-67 Page 10f 2 Pages Table 1: This p HP3201.2 §/N: 18021467, .
Dimension: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM  Hoat Stress Monitor s P .
MANUFACTURER + Deelta OHM WWN!WWWW& . Dapth LUC Reading Error Uncertalaty.
MODEL/TYPE HD322 ddfiaie. colbeicny o gt ol fmen) re ra ra ra
SERIAL NUMBER +18018313 el -
80 20,038 201 01 01095
1D NUMBER + RYG_FS0358 %
CONDITION AS-RECEIVED + Used item L 25.051 5.1 ﬂﬂ; 0099
CUSTOMER + ALS laboratory group (thailand) Co,, Ltd. » oo Ay 004 0095
104 Phatthanakan 40, Phatthanakan fd., Troceablity: L 35.036 31 0.1 0.099
Khwaeng Suan Luang, Khet Suan Luang, _The mgosurement, resslts are troceable to the 80 0,030 400 ‘0.0 0099
Rangkok 10250 Thaitsnd. “international of units {Sif through -
. Mational insttite of Metrology Thatand {NIMT] Vbl 2 T e
“igertificote number: TT-0033-23, Certfficote i del: TRAZ7E.2 5/N: 18020497,
RECEIVED DATE =11 Jan 2024 e Mopineoy Dimansion: Diameter 3.3 mm. Length 205 mm. LY o
MEASUREMENT DATE 215 Jan 2024 .
ISSUE DATE 17 Jan 2024 * Reference Used During Calibration: Immersion Depth Standard Reading UUE Reading Error Uncerainty
1. Standard Temperature Probe [} e e el
Madel: 5T5-100 AS00, Seriol No.: 667682-08,
i 2 :um-'zswmc 110 20,039 01 LT
Ambient condition In the laboratary are as follow: . l'nmmamu ol New: 671407 110 25051 o0 0.0939
Temperature 230430 T 00551 Due date: 14 Sep 2034 110 30.045 o1 0.099
Relative Humidity 15504150  %RH 110 35036 iy a0es
Uncertainty of Measurement:
The reported uncertainty of messurement i 0 w o oom
NOTED: Th it Mvated s based an the stmndard uncertainty by Table 3: T ot it g Model : 180217
E ' @ coveroge foctor kel Which for o normal % i wiith temy Model: TP3207.2 5/N: 70,
e % e Dimersion: Dismeter 14 mm., Length 150 mm,
prabobilty of appraximately 95%. The standard .
. . o Immersion Depth ‘Standard Reading
TASULATION OF RESULTS: : et T2 | whhthe UM Frabiotonof measursmentdors tandari UHE beading Fee Vnceriingy
The table on next page give the measured values, 7 STEEEERTEL (0 - Guide to the expression of uncertaiaty in {mem) | ra re ra re)
" ! meosurement’ 7 003 02 02 0055
oLy 75 5051 51 o0 0099
s 30.045 301 01 [ 2]
7y 35,016 50 L1 0.099
. a5 40030 109 a1 0098
i ¥ 3 v ***End of Certificate of Calibratian®**
u&gmw ¥ Wi, Parinya Boancharoen
" \\nﬁupnm Lertsamphal Calibration Department Manager
(3 Misz Ruangrumpal Phoommit
THIS NaT N FUILL REPRODUC
INWRITING FROM THE LABORATORY
= J
§ %
. 3 Accredited cofibration ""&/;\\\‘ = NAC
JIRANATEE ASSOCIATES COLLTIN BOMC 190252017 il JIRANATEE ASSOCIATES COLLTD,
NSCTISLTIS 17025 = TI51 - TI5 17025
Sranates Aasoriates Cuind AT CALIBRATION 0367
BY/14-15, 6371536
Petchicauem 7,71, R Watihaprs, Banghokyal, Tempernture measurement kborotony Page 2 of 2 Pages
Barnghock 10600 [Thaslasal} Calibration services department.
Tl 0REALI
Mabde: +EAREIIRSY
E-mad [ -ablst e st
Web e wiew Jrimstencom msut of Callbration: £ Withaut 0wt
CERTIFICATE OF CALIBRAT