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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Total Suspended Particulate High Volume BKK_FS1059 - - On site Calibration

Ambient Total Suspended Particulate High Volume BKK_FS0369 - - On site Calibration

Ambient Total Suspended Particulate High Volume BKK_FS0365 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12

Ambient Particulate Matter (PM-10) High Volume BKK_FS0383 - - On site Calibration

Ambient Particulate Matter (PM-10) High Volume BKK_FS0381 - - On site Calibration

Ambient Particulate Matter (PM-10) High Volume BKK_FS0389 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0789 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK FS0785 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0782 1-Jul-22 1-Jan-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0165 3-May-22 1-Nov-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0888 30-May-22 28-Nov-23 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0887 30-May-22 28-Nov-23 18
Stack Oxides of Nitrogen Console Control Unit BKK_FS0507 3-Jul-22 3-Jan-23 6
Stack Oxides of Nitrogen Console Control Unit BKK_FS0536 3-Jul-22 3-Jan-23 6
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0422 9-May-22 7-Nov-23 18
Stack Oxides of Nitrogen Spectrophotometer BKK _EN0018 16-Sep-22 16-Sep-23 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0507 3-Jul-22 3-Jan-23 6
Stack Total Suspended Particulate Console Control Unit BKK_FS0536 3-Jul-22 3-Jan-23 6
Stack Total Suspended Particulate Digital Balance BKK_EN0002 25-Feb-22 25-Feb-23 12
Workplace  |Total Dust Field Rotameter BKK_FS1202 1-Jul-22 1-Oct-22 3
Workplace Total Dust Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Workplace Respirable Dust Field Rotameter BKK_FS1202 1-Jul-22 1-Oct-22 3
Workplace Respirable Dust Digital Balance BKK_EN0004 25-Feb-22 25-Feb-23 12
Noise Leq 8 hrs Sound Calibrator BKK FS0617 9-Sep-22 9-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0115 14-Dec-21 14-Dec-22 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0922 12-Jan-22 12-Jan-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0930 12-Jan-22 12-Jan-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0994 7-Sep-22 7-Sep-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0996 15-Aug-22 15-Aug-23 12
Noise Leq 8 hrs Sound Level Meter BKK_FS0997 12-Jan-22 12-Jan-23 12
Noise Leq 24 hrs Sound Calibrator BKK_FS0618 18-Oct-21 18-Oct-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0025 9-Jun-22 9-Jun-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0097 9-Nov-21 9-Nov-22 12
Noise Leqg 24 hrs Sound Level Meter BKK_FS0098 15-Aug-22 15-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0103 9-Nov-21 9-Nov-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0116 14-Dec-21 14-Dec-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0880 25-Oct-21 25-Oct-22 12
Noise Leqg 24 hrs Sound Calibrator BKK FS0618 18-Oct-21 18-Oct-22 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0033 25-Oct-21 25-Oct-22 12
Heat Heat Stress Heat Stress Monitor BKK FS0640 26-May-22 26-May-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0641 26-May-22 26-May-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0642 14-Feb-22 14-Feb-23 12
Heat Heat Stress Heat Stress Monitor BKK_FS0644 31-May-22 31-May-23 12
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High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : Talanugeay Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS1059
CalibrationSheet No.: C-230922-BKK_FS1059 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 5693
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.2 1.1007 40 Slope : 50.4760

2 3.8 1.1968 46 Intercept : -14.9633

3 44 1.2856 50 Correlation Coefficient : 0.9974

4 5.2 1.3951 56

5 6.0 1.4964 60

1 (CFM)
65.4
y =50.476x - 14.963
0.0 T T f T T T T T T T T r r r r r r . .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
3 e
Ve n 2 ‘:2" e - -
Calibrated by Approved by :

( Mr.Prommee Sripatnet )
Field Scientist(3)

FORM NO.: F 06-073 REVISION NO.: -

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

ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : Jamumu Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS0369
CalibrationSheet No.: C-230922-BKK_FS0369 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 4166
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.4 1.1337 40 Slope : 48.8960

2 4.0 12272 46 Intercept: -14.5377

3 4.6 1.3139 50 Correlation Coefficient : 0.9935

4 5.4 1.4211 56

5 6.4 1.5446 60

1 (CFM)
65.4
y =48.896x - 14.538
0.0 T T T T T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
3 e
Ve n 2 ‘:2" e - -
Calibrated by Approved by :

( Mr.Prommee Sripatnet )
Field Scientist(3)

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

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : UMUK Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS0365
CalibrationSheet No.: C-230922-BKK_FS0365 High Volume Model : TE-5009X
Calibrator ID: BKK _FS0624 High Volume S/N: 4164
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N : 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qstd I: Chart Linear Regression
(inch) (m3/min) (CFM)

1 3.3 1.1173 40 Slope : 48.7474

2 4.0 12272 46 Intercept: -14.0649

3 4.6 1.3139 50 Correlation Coefficient : 0.9975

4 5.4 1.4211 56

5 6.3 1.5327 60

1 (CFM)
65.4
y =48.747x - 14.065
0.0 T T T T T T r r r r .
0.0 0.5 1.0 15 2.0
Qstd (m3/min)
3 P
Ve n 2 ‘:2" e - et
Calibrated by Approved by :

( Mr.Prommee Sripatnet )
Field Scientist(3)

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

FORM NO.: F 06-073 REVISION NO.: - ISSUE DATE: 14/03/16



PENTA CALIBRATION CO., LTD.
P E " T A A6/124 Tha Connect 33 Village Kanchanaphisek Aoad
Dokmai Prawst Bangkok 10250

CALIBRATION Tel: +68& (I 2083-97 7%

wwiw penlacal.com

Certificate of Calibration

Rapragant b Cadificale of Calibration |PTCO7 2200

Corfificate Ma: PTCOTR22002 Page: 1 aof 3
Equipment: Digital Balance Condition: Mozl mﬁﬁgﬁ
Manuiaciurar METTLER TOLEDC Serial Mo 1123097884
Modet X105 10 Mo B EMOO0Y
Typ= of Balancsa: Mul| irtenval
Customer: ALS Laboratory Group (Thalland) Co. Lid.
104 Phatthanakarn 40 Phatthanakam Rd.,
khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,
Ermvironment Condition;  Temperaturs 210"C t 0D4°C . C_.'.'ﬂ Y
Hurmidity 62B%AH  + 37 %AH| REVIEWBY i
j . E:-‘L &-——
Alr derity 1.20 kol
APPROVED BY .=Sinetanmmanit
Calibration Place: i il k%
ALS Laboratory Group (Thailand) Co. Lid. NEKT OATE :I.E.'rr ..:Jf.'k ________
104 Phatthanakam 40 Phatthanakam R,
kinwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,
The Method used: In house method, PFTC-WI-07, base on Euramel cg. 18
Traceability: This cerificate is traceabke to the 31 Umts rough Thai Calioration Serice Co,lbd.
, NSC-OMNEC Accreditation Mo,: Calibration 0789
Date Received: Fetrugry 25, 202
Calibration Date: Fabrary 26, 2002
lssued Date: March 011, 2022 e _3
Calibration By M. Rungraje Matakul o)
by
FENTA. CALWARNNIGE £
mdf -h'l,,--::*._'l hﬂﬁﬂ'ﬂ'ﬂﬂ E!l" : #@_ -:——#'—_
[ Mr Kriangsak Kalas ) [ Mr. Kaattissk Kerdio )
Reviewed by Labaratory Manager

This aertficass is Issusd #e unifs of meaasurermesn socordng o Se infernatonal Sysiem of Urds (591 1| provices wacsablty of
imeasUomEnt (0 InternpTional or rdtonal slencand or ofther resagnised rational senge d iboraionies:

Tha mapsurameant unceriainsy sipbacd o the sepanosd unesrsney which o obmned fromene Sandars uncanann mukpssd oy
The coeirmge actar [=7] o provels s sl of conlicencs of aporocrmabsly 5% | e determineg 4 actonmoce wilh e Guids o
Fupresnn of |Ingetdnmby n Meamireees (GLUMI, The df8ncd thal the resuis reabs only i the deens calbraied.

This calbwaiion gerificats shall rol be reproducsd ascept in il anly . sdhout writien soorosal rom pemsa calbration oo . id

PTC-FWC-UTHIE 2 Fah POy



PENTA CALIBRATION CO., LTD.

\\ F E " I A 88124 The CGonnact 33 Vilkage Kanchanaphisshk Foad
\ Dok mal Prawal Banghiok 10250

CALIBBATIORN Tal: +63 {0) 2068-8773
wiwrapeniacal.com

Represent to Certificate of Calibration ,PTCRT22072

Certificate No.:  PTCAITZ2072 Paga: Zof 3
Measurement Results:
Without Adjustment :
Function Calibration: Mon Adjustment
Eccentric Emor: Weight 1o be 143 32 or of Masimum capacily
Ecountricily test ki (gl

| Pasition (g)

Q\H 4 f@ i 2 3 4 5

/EC/ . "2 5 (L0000 L0000 00009 0.3000 0.0000
J Mastimum daviabon: 0.0000

Repeatabiity Test : Weipht to be 12 < L, = Maximum capacity

Cetermination of the standard deviation of weighing batance,, Resdatbility D00 (gl

Heminal fest vaiue {g) Standard Devistion
10 (1.006E
Emor of indication : from nominal valua., Readability f.ooct gl
Mominal Value | Convenbional Mass Indication Comection of Balence |  Uncaraingy k

{g) ial g gl Q)
&0 A(L.00005 A0 OHKED LERA LR (L0006 2.1
&0 S0.00000 50.0000 0.0000 LO0GIS 213
B0 G0.00003 G0, 0000 0.0000 00016 2.08
7l 70.00003 TO.000 0,004 Q00017 207
8o BO.0O00S B0.000 1 -0.00Mm L0002 2.0
E.HZI Qn.o000e a0un0m 1.0000 0.00020 203
10 100, 00002 99.9949% 000 o.oooe 2.05

Pcater: W¥eigit of aciust - gk

FEC-FRAC-07 208 I Feh 2080



PENTA CALIBRATION CO., LTD.

96124 The Connect 33 Village Kanchanophisshk Road
Dukmed Prawsl Bangiok 10250

Tal: +66 (0] 2089-87 73

www. peatacal.com

PENTA

CALIBRATION

= p—— e

Represent io Certificate of Cafbration ,PTCAT22072

Carlificale Mo PTCRRZ2072 Fage: dpf 3
Measurement Results:
Without Adjustment :
Function Calibration: Mon Adjugiment
Eccentnic Emar: Weighl b be 33 12 oraf Maximum capacity
Eccentricity tast 30 Q)
N L/ Position (g)
31 4 3 1 2 3 4 5
ijﬂfr“o\f\“ 2 o.ooo00 | -noooor | o002 | oeooco | 00000
: ' Z Maximum devialion: 0.00002
Repaatability Test | Weight 10 be 112 = L, = Maximum capaciy
Diptermnation of the standsrd dewation of weighing balance., Resdability 0.00007 )
Momingl test value (G) Standand Denviation
20 OLOHHO05
Emor of indication : from nominal vakse,, Readabity 0000039 (gh
Nominal Value | Cofvantions! Mass Imsdication Corraction of Balance | Uncertsinty &
la} (@) la) () (g}
0 Q.00 000 LELE 0. 00000 0L0C006E 252
i1 Qo000 L, K Q.00 0.00Goi9 200
0.5 0. 480990 0.E0000 1. 00 0.O00a18 200
2 2000070 1.985099 O 002 0000024 2.00
5 5000005 5 00 O 00000 0.0oo0e T 2.0
0 10.000015 10,0000 0. 0000 0000031 2.00
20 20000018 20,0000 . 0000 0000042 200
30 A0.000034 A0 00006 -0.00003 f.0000es 2.00

Mode: Wakght of adjust -

fal

The End of Certificate

PRC-FIVAC-0 43 2 Feti 208D




High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : Talanusay Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS0383
CalibrationSheet No.: C-230922-BKK_FS0383 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 4787
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)
1 2.2 09176 32 Slope : 44.1879
z 28 1.0315 36 Intercept: -8.8911
3 3.2 1.1007 40 Correlation Coefficient : 0.9979
4 3.8 1.1968 44
5 4.4 1.2856 48
y=44.188x - 8.8911
' ' ' ' 015 ' ' ' 1T.O ' ' ' ' 1.5
Qstd (m3/min)
1'1.-":;?*-mi.r_ .1r': D l::z'.".;_ *"'h_..':"“_._"'-:
Calibrated by Approved by :

( Mr. Prommee Sripatnet)
Field Scientist(3)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : Famunu Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS0381
CalibrationSheet No.: C-230922-BKK_FS0381 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 4161
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)

1 2.2 09176 32 Slope : 51.6610

z 26 0.9950 36 Intercept : -15.3409

3 3.0 1.0666 40 Correlation Coefficient : 0.9998

4 3.5 1.1498 44

5 4.0 1.2272 48

1 (CFM)
65.4
| y =51.661x - 15.341
0.0 T T 1 T T T T T T - r r r
0.0 0.5 1.0 1.5
Qstd (m3/min)
1'1.-":;?*-mi.r_ .1r': D ::3'.".;_ ""h_..':"“_._"'-:
Calibrated by Approved by :
( Mr. Prommee Sripatnet) (Mr. Noppong Juntarupan)

Field Scientist(3)

Enviro Field Coordinator Scientist (3)

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



High Volume Air Sampler Calibration Worksheet

Project Site : Kosei Aluminum (Thailand) Co.,Ltd Barometric Pressure (mm Hg) : 757
Calibrate Location : 1uAIuUnIN Temperature ( °C) : 31
Calibrate Date : 23-Sep-22 High Volume ID : BKK_FS0389
CalibrationSheet No.: C-230922-BKK_FS0389 High Volume Model : TE-5009X
Calibrator ID: BKK_FS0624 High Volume S/N : 5329
Calibrator Model : TE-5028A Calibrator Slope : 1.64942
Calibrator S/N: 2584 Calibrator Intercept: -0.02902
Test No. Delta H,0 Qsta I': Chart Linear Regression
(inch) (m>/min) (CFM)
1 2.3 0.9376 32 Slope : 52.4565
z 27 1.0134 36 Intercept : -17.2756
3 3.2 1.1007 40 Correlation Coefficient : 0.9992
4 3.6 1.1657 44
5 4.1 1.2420 48
y =52.456x - 17.276
' ' ' ' 015 ' ' ' 110 ' ' ' ' 1.5
Qstd (m3/min)
II'-,"EMEIE'_FH J.:l 3 "‘___.-: ;;,__‘?____—'-'
Calibrated by . Approved by : -

( Mr. Prommee Sripatnet)
Field Scientist(3)

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

FORM NO.: F 06-074 REVISION NO.: - ISSUE DATE: 14/03/16



ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. R26E09EW Equipment ID BKK_FS0789
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
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 99.00 -1.00 -1.00 101.10 1.10 1.10
2 200.00 198.20 -1.80 -0.90 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 302.50 2.50 0.83
4 400.00 398.50 -1.50 -0.38 398.90 -1.10 -0.28
AVERAGE (%) -0.54 0.48
400

300

200

100

0 T T T T T T
0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

Approved By

e

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

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




ALS

MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. TLTATGDW Equipment ID BKK_FS0785
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
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 99.00 -1.00 -1.00 100.50 0.50 0.50
2 200.00 199.50 -0.50 -0.25 200.70 0.70 0.35
3 300.00 299.00 -1.00 -0.33 301.10 1.10 0.37
4 400.00 398.70 -1.30 -0.33 399.00 -1.00 -0.25
AVERAGE (%) -0.36 0.21
400

300

200

100

100

200

300

Ideal

—o— Actual NO  —— Actual NOx

400

Calibrated By

.'.-lr _.-I -

Sakarn )

( Mr.Jirawut

Field Environmental Scientist (3)

FORM NO.: F 06-056 REVISION NO.: -

Approved By

=

( Mr.Sarayuth

Jittranont )

Assistant General Manager

ALS Laboratory Group
ISSUE DATE: 02/04/12




ALS MULTIPOINT CALIBRATION REPORT

Calibration Date 1-Jul-22 Equipment Name NOx Analyzer
Manufacturer HORIBA Model APNA-370
Serial No. WPYOJMWD Equipment ID BKK_FS0782
Calibrator Manufacturer Teledyne API Model 700
Serial No. 947
Std. Gas Concentration (PPM) 55.88 Cylinder No. GNO0027222
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 99.60 -0.40 -0.40 100.60 0.60 0.60
2 200.00 199.70 -0.30 -0.15 201.30 1.30 0.65
3 300.00 298.50 -1.50 -0.50 298.30 -1.70 -0.57
4 400.00 398.70 -1.30 -0.33 399.00 -1.00 -0.25
AVERAGE (%) -0.26 0.11
400

300

200

100

0 T T T T T T
0 100 200 300

Ideal —e—Actual NO —@— Actual NOx

400

Calibrated By

Approved By

e

( Mr.Jirawut Sakarn) ( Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager

ALS Laboratory Group

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




G351 4-168,67/35-34, 8ol Pelechkasem7, 771, Pelchkazem Bd,
Watthapra, Banghohyal,Banghoh 10800 Thaifland.

Tel: [44) D2-84680812#13 Pax: (49d) D2-B8480840 www/lranales.cam

OF CALIBRATION

CERTIFICATE

Megngiansnl |bem

Manulaciurer

Models I'voe

Ssrisl Humber
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| Dsta Logoer Mowatyn
| Chap prgmomaiar; lovetyna

-:_.' VIEW BY %‘Fﬁd‘“ ?P—

Ot logper 200-WS-2500
CLgs arsmisialer: WE-0DF

AFPROVED BY

(nles

=T CAL DATE .

1 Dalny logger: Ad440
! G aremameion -

£

[ain |logoer BA®_Fa0160

Cuj angmametar -

r ALE tsbaratoey graup [Thailandl 2o, 1k

104 Prashanakan 20, Fhattharetan Sd, Khwieng San Lesng. Fhel Suen Luang Berghah 10250
Thesiara,

L Wing umned o iesl sechon wes 200 cm
rAnemaometer trantal ares 100 om”

| DamaEleT of mouniing ppe me

1 Blochage g of loal objer itk

{ AF lampambure 253 =04 g

| A pressae 10YEE 404 hiFs
{ F=istive sr himidey B11 25 EAH

Calibrafion won cammd od baae G
B &1400-12-1 E000: PO0S-Prw
Turbines;

MEREMET Anemometer Calibrsfon Procsdure — Yerson 2 2009

Ferformance  Messurerments ol Elagkidly Produdng  Wind

Thie  cuilbrglicn  documents  the
magsurementn  according e e
MEtragy Thakand PEAT)

iraceable o
intarnalicnal

nalicndl  mancerd.  Which  eabye  the
mpalem ol wnls {35l

unil of

Wiaugl Mabonel  inslibet= of

o ey 03, Bazg.
£ Wby D4, PO

£ .

B, Porlmsd Boontaionn

PRFaved Signahony:

J
NAC

[HANATE A FEOCLATES 9 LT

Calibraion Orpaetment Monrger

THIE GERTIFICATE MAY NOT B2 REFRDDEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRCOLGTION HAS BEEN

QBATAIRED IN WRITKG FROM THE LABORATORY



63/14-15,67/356-36, Boi Petchkasem?7.7/1, Pelchkasem Rd,

NAC Wallhapra, BanghohyalBangkok 104800 Thailand,
e b o Tel: (66) 02-84808128#13 Pax: (66) D2-B5680840 wwwiiranalee.com
Leontnuation of Carlilicals af Calibralion Mumbar Caviificals Moy W01 082083
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Calibrafian in the rargeal 1 - 18 mfs ab o colbnlion mlervsl ol 7 md
Tha ramis of celibhraiion gnd esacdinled cessuresment urcersmiies o ropoeted in e rable below,

¥Wyzz Arading Wi Fessding Erar Uinoeninky

m's mi imsal ]
2073 210 <l 2
4048 A4 =il 12
Al 4 oo 1.0
ani B oo .74
L] 1oz na R
(e 128 na2 ore
a2 14,3 oA FAT
1 a5 1.3 o3 03
a0 1 5.3 k| (11,33
frirod 13,1 o &5
11,01 1.2 o 0.5t
ool | ol 0.4
700 . o.a .80
LA 5 | -0.1 L.B%
1000 30 (1] 1.7
|y na [0 e E N

UG Lnti Under Calibrpien

The spored expanded oncerainty 5 el op shandsd unceitsinty muliplied by B Cowmrage facior Ke® providing oo level of
corfgurcn o soproEimalely 90%

Appandin 1 leiumentalions

HO Mk Manufaciurer | Model/Tvpe Catibratan Cerlilicate Moporl Hangs
Dl Mumbar
[ Pt ddtic TEATD ML, TAIER 1AE hug 07, 3031 W00 21 B o= 30 m's
2 Procion Uitlerardial Fipsgung bdotei Teagiah OFmEa00 Ay 7 20 RO 21 i = 30 md
a A wkadiy tranuhcer [hol wied TR IHCL B bl 13 Aug [ FO2Y WD 3] O = & omf
o Tamperaiiin Focginn AR T=e Wach 30, WSS [-fed.an 20 - fo'e
1 Fikilken humiiity Zraainh CARTHE Wwch 00 BO2E MG 2022 O = |0 %&SH
& Arsiapaie P Foglat DaR-THE Wlamt D0 SOET APSYI20EE 830 - 1100 bPe
7 ‘Wil [ufareil ER50 MFERIO0 : O =&3

*Send ol cerlilicabs of callbralicn®™®

J

,ITI'-".'I'.-'.TE -'Lnl:l-:.u.Trs 6, L,




J 43/14-15,67/35-36, 8ol Petchkasem7,7/1, Peichkasem Rd,
MC Watlhapra, BanghkokyalBangkoh 10400 Thailand.
=t ; Tel: (66) D2-B680812#13 Fax: (66) D2-B4880840 www jiranatee.com

LERTIFICATE OF CALIBRATION

Cedificads Moo WD-01052082
Fage | of 2 Cages

Meszurmmen] Hem Wind direchion ssnsar whh data logger.

Manaulacurer t Dabe logoen - Mol
{ Wind direglion senoon Movalyn

Mol Typie Usts loggern 200-wS-2801
= Wind direction sonech Wa-O0RE

Gerlal Humber i O=la lpgpar 4040
1 'Wird direclion eermar; -

o Mo i Dalte logger: BEE_FE01as
Wind direclion s=rsc -

Customer SALE mboralory greop (Thelland] eo, 4,
104 Fhaliharakan 40, Pratthorsksn Ad, Fheaeng Suvan Luang, Bhel Suan Lusng Banpkiol 10250
Thaitard,

Emvironmental Condition:

Thea measyrement wes caried ol in an amblerd lampesatien of (23=3) '[.:, ant relathe Bumidity of (408 500 W,

Measuramen! Melhoc
The wing diraction senser cafbration accerding %o comparissn maihod with refeterce engle mmasemerd slpcironls theodolts ano

Upe  lnsor i6 used for gais conbrod The messoroment  wers fawen al 45" imerdbls Ino clockelae and  pounlessiockwds
direchons.

Mole: The LU was wormed up for | hour aror ko the colibraticn Being parformed

Tracaahiliy

The measurement resills are tacesble o tha nternationel sestam of urdn (50 touwgh Gerifcals Mo; &2 1086014, Cortlicais Mo

KW A4/D025,

Measuremen! Dale Way O3, 2022
lagued Dele 1 Wy 04, 20232

Collrated By

J F.;rl oved Sipnalore

NAC Cafioration Oeparimen Mansger

JERANATE ASALCEATES 00 W LT,

I'ﬂ Mr. Bondail Thasfisind
Tt i soorn Laroomased

== —_— e
THE CERATFLDATE FERDET WAy HOT BE AEPFROCEDUCED EXCERT M FLEL UMLE®ES PERRESKIN FOR REPROCUCTION HAE BOEN
CETARED |k WHITING FEOM THE LABOHATORY



NAG

03/ 14-16,67/35-36, Saj Petchkasem 7,771, Pelchhasem Ad,
Watlhapra, Banghohkyai.Bangkok 10800 Thailand.
Tel: (66) 02-BaBOB 12413 Fax: (64) D2-8480840 www.jiranates.com

Continsation of Cortilicate of Callbration Mumber

Aesult of calioration: T withoul sgusiment [ wn adjuatrant
Calibrafion in lhe rengs of O = 350 ° 5t & calioration inb=rval of £5°

The resulle & callbeatlion and gagoclated mesremant Lneertaindies are ripclad in table: bebow

Cerilicale. ko wWh-O10s20p2
Fages 2 & 2 paons

Iral Amgl Standard di Juic* Erfai U i
MO | Turming Ditscticn Mominal angle an Feading Reading .-z- ru;'m'la ity
[ LBl [’} i )
14 Ov3ai da0 it b - 3.0
b 45 &84 i1 : 30
3 =ln] = B? & A
i I35 | 35 1ag -3 ao
Olockwias
5 1B 1 841 181 | 34
[l sl 225 220 4 a0
i 270 270 arTa b 3.0
.} 114 Jim d20 k3] 30
=3 07350 J40 350 § an
100 25 45 41 =i 4.0
Il 20 o0 a7 a 3.0
12 ) 138 ] 132 e 38
Coirer Clockaiag
13 |80 TEQ &1 1 3.0
id 225 Zen e 4 3.0
18 =70 270 =75 s 31
1+ A6 315 420 a an

LLIC*: unlt Under Calibvaflon The 'RPCIIAE expanced unserlainty ® based on slondoed nceriginty muliplies by & cowerage fag-
lof k=2 pravidirg. o tovel of corfigence of Bppromataly D50

"End of Certilicate of Calibration®=

J

J




J
NAC

AXAN4-18,87/5358-34, Sal Petchkasem? 7S], Petchkasem Rd, L .
‘Wallhapra, Banpholyai, Banghok 104600 Thalland ‘;‘:’%“m
Tel: {64) 02-86808 124 13 Pax; (64) 02-8480840 wwew jiranates com

CERTIFICATE OF CALIBBATION

Equipment Nama:! Data Loggsr with Tempemturs
Sensar

Manufacturar: Movalynx

Maodel: 200-WS-2518

Saria Mo ASIGL

I No.! BRK_F0888

Certificate Mo CL-G7 7-65
Page 1of 2

Customer

Nama: ALS labaralory grovep (Thaikand) Go.Lid,
Adciress: 104 Phatthanakan 40, Phatthanakan

Rd. Khwaeng Suan Luang, Khat Suan Luang, Banghok
10250Thakand

Ratarance Used During Callbration

1.5tandand Temperaturg Probe Model 5TS- 100 AS00,
Serial Mo 68TE882-08, Due date; 23 Mar 2023

2 pital Temperature Indicates Model: DT-1000-A ME
I, Barial Mo 67 1407-00591 Dus data; 04 Jare 2022

Calibration Procedurs

The temperature calibeation wes done by In-House
calisimtion  maethod s WICL001  according 1o
comparsan method with stamsdard digital lemperature
indigator  &nd  standard temperelue pmobe,. The
temperpture sonle use was bEsed on (TS50,

Calibratad by
=1 Mr. Socrawit Thachalad
{1 Miss Jittrapomn Lersomphol

Recelved date: 23 May 2032
Celibration dete: 30 May 2022
issue date; 02 Jun 2022

Calibration Condition
Temparatung: {23+30 C
Relatn'e Humidity: (B5+151%

Traceability

The measwement reaulis are treceable to o the
imternaticnal system of unita (S1) through National
matitute of Metrology Thalland (NIMT) Cartiflcate
mumbperr TT-0034-22, Ceriticate numbar, ER-{H132-
21

i iEWEEW BY ﬁm&h.ﬁ_

| APPROVED BY ‘m A3

| oare A8/ (23

| MEXT CAL

ek

NAC

M, Parinya Booncharoen
Calibration Department Masaged

[IHANATE ASSDCIATES €O, LTI |

WS 1 T
LALRA Y (135

THIE CERTFIGATE MAT NOT BE REFROCEDUDED EXCEFT IN FULL UNLESS PEARMISSION FOR REFAODUCTION HAS BoEM

DRETAKED M WHITING FROM THED LABCIRATOEY,



A% 14-15,47/35-34, Soi Pelchkasem 7, 71, Pelchkasem R, %
NAC watlhapra, Banghohysi, Banghoh 10400 Thailand. f""‘-».ﬁ‘ﬁ
e Ty rrad
¥ e Tel: (66) 02-84808124#13 Faws (645) O02-BH680860 www jiranalae.com chIRATEN T
Cerificata Mo CLOT -85
Page 2 of 2
Result of Calibration:- B Without Adjustrmant L1 'With Adjustment
Callbration Renge; 20-40 'C
Eumnction:
This equipment was connected with temperature sensor Model : HMPEO 5/N : NO330TE3
Dimengion : Dlameter 12mm. Length BO mim.
Immarsion Standgrd c
Depth Reading Reading Error Uncertainty
{mm}) ("Gl {*Ch {"c) ("G
4l 1498 20.0 a1 Q30
(=] 2498 24.7 0.3 T30
=] 3002 28.6 0.4 .33
(=v] 3501 34.5 0.5 0.3
G 40001 393 0.7 0.30

ULIG=: Unit Under CaliDration

The reported sxpanded uncerainty is based on standard uncertainty muEliplied by 8 coverage factor k=2 proviging-a lavel of
confidence of aporoximately 95%

% End of Cartificate ¥%

NAC

EMAMATE ASSOCIATES C0) (71



63/14-186,67/36-36, Soi Petchkazem7.7/1, Petchkasem Rd,
NAC Watthapra, BanghokyaiBanghkok 10500 Thalland.
Tel: (&6) D2-84B80B12813 Pax: (64) D2-BSB0860 www.jiranatee.com

Calforstion Mo, - RE02063022
Fage | ol 1 Pages

Messurement Hem : Feiative humidily wih dals logger
Manwdaclnar ALY

ModelTypn  OOSAWE-TALE

Sarlal Humber T ASDAL

I0 Mo, : BYH FROASS

Cuniamar i ALS |atorabeey group [Theilsnd] Colbd,

1 104 Pratihanahan 40, Phalthensisan BdKhwesrg Suan Luang, Bhel Swn Lusng, Bangloly 10250
Thafland,

Emsironmenlel Sondilion:

The eesauramenl wes canisd gul inoon ambient lembarefore of 265=3VC, ond relsllve homidiy of (5041.51%

Mensurement Method;

Urit Unpger Cajipration (WU wea calibrated by comparizon mothod weih siandasd thermoo fggromesar in ks Romialty peseceton
chambar o detsfmine the &rorm,

Traceability:
Thig irefriment was callbralad w=ing atandard eguipment whose acourscy & ireceabilly thiough Mabdrsl rstiule =f Blardards shd

Tachnology to the imlmmatonal seysiem of wnlie (5 vie MES Golbration, he Cerfificets numben. 20314-101, Oue dabte: kaar
142023

Wessuremand Dale Jun @71, 2022
kil Lot Jan 2, 20

Mepsuremerd Fasulin;

Thin  equipmen] wap connecied with Indogr oir guelity probe and Digplaved (UA) oo disploy. Mode: HWMPSD, Seral pumbern
WO330733

Calioration was parlormed o he range of 20MAH 1o B0%AH

The resutts of colfration sre reported 0 fabie belows,

Determined SIS et UG pasii) Errar Unceriainty
[HFH] [#AH) [HRH} HRH) £WAH
20 2002 188 12 01
&8 s022 a%,4 06 0.57
80 BO.54 %A 1.3 0,40

]

Performad by rﬁ%] IC
E M. Sorawit Thachalsd I. iy 'ﬁ

e angTE ARSOETATEN O, LT

Approved Signatcrny . W

At Parinys Bodnshsscen

EI Mism Jtiraparn Lerteampbol Caalibrafion Capartmant Manoger

THIS CALIBRATICN REFCHAT MAY ROT BE REPACCEIUCED EXCEPT B PULL UNLESS PEAMISSION POA RERPRODOUCTION
HAZ BESH CETAINED IN WHITING FROM THE LABORATORY.



G314-15,47/35-36, Sol Pelchkasem7,7/1, Pefichkasem Ad,
NAC Walthapra, BangkohyalBangkok 10600 Thaitand.
' Tel: {66} 02-BHB0B12#13 FPex: (60) 02-86308460 www jiranatee.com

CEHRTIFICATE OF CALIBERATION

Ceriilicats No WE-IEOA2022

Fag= | ol & pagsn
Messurement Lem = Cup ansmomelsr with dals logger.

Karufactunar Cabs lcggen Mowabn
1 Cup anememetais Mordalific

R Type ; Ciats logper: 200-WS-25L8
o Cup sremomeltsr WS-02F

Sarigl Wumbser 1 Oiatn lagger ARG

1 G sremoneler; -

i Mo | Datn Logger: BEK_S20008

Cup premometsr -

Cuslaimng ALE Ipbarsiory group CThekandl oo, Bl
1 0d Phatthanahan &0, Phobthesesss Bd Fieaang Suan Losmd Bhal Sosn Luang, Sangesly 10260
ThislarsL
Test Comdliicna - Wind winral oo Iesl apcPon ares ano l:l'l'lr
snemoreler fordsl area 1ad e
: Dlametes - of mounting ple mim
1 Blackiod ralio of feal obpsst b I+l
Tesd Condibans : A lEmpEralee A 0B G
AN [HdagiE (L uly e S HPA
| Refinfue air humksty 4.1 =35 %HH
Calibr alin Prodasding Calibraficn wan crmad oun basno 0eg

[EC d400-12-1 =0y 2003-Power Pedomance Msssuresmeres of  Elecndly  Prodeceg Wind
Turbines
MEABNET Aremonalpr Calbrlion Profedurs - Nemian 2 2000

Iraceabaiby This alibiglon  cdoporarte  Ihe  Fackable 1. neBonel  dandand, Which  fealza s the ol of
mossumemEnts  aorording o fhe  inlernotionsl wetem ol wnils (S throogh  Betions) insthubs o
Metrology Thoilans MM TL

Muassrament Dnle Jun 01, 202,
It Chadn TLun 02, 202E

] plor.
Cinlibraked by J Approved BRgnalory ol _ i

[T Wi Bl Thacnatan

ki, Paiinys Beanchaloan

NA{ Calfraiion  Depaddimenl Mannger

EI Wign Jifirapom Lerssmphiol |
dlthHﬁTE ASFOCIATER CO _ITn__ﬂ_|

THES CERATIFGATE MAY ROT B0 ACPACCCDLAGED CRCEPT N FULL UNLESS PERMISSION POR REFRODUCTION HAS BEEGH
DEHTAINEL IN WHITING FHOM THE LABDHA] ORY.



NAC

T LT L]

63/14-15,67/35-36, S0l Petchkasem?,7/1, Petchhasem Hd,
Watthapra, Bangkokvai,Bangkok 10600 Thailand,

ConBauelion of Carlificate of Calibradion kambor

Aeaull of calfralion:
Calraton i tho rarge of | -

B withaut edjusimant

O with adpustment
i mdn o = calibimbon inkervst af | e

Cerlificats Mo 'Wi-0D20ag032
Page £ ol 2 Pages

The resclis of calibration and asscdetad messuremen unBniainles one fepoded In ihe Bble beln,

Tel: (6&) 02-B&E80812#13 Fax; (&64) 02-856B0860 www. |iranalee.com

Wy Pesding Vie= Fnading Bl Unoerlainty

mia m'o {m/a} 1%}
£aar 20 il 24
4|40 4.2 ol (]
&02 a0 oo 1.4
500 Bl L1 ] 0,74
10.oa (e8] oo 6%
11,79 (A o 355
| o2 14.3 oA ez
|0 ld 4 (Y5
L&/0l ] 04 o35
t&er il ol ulle)
I L0 11a o ki)
=T e &0 oo TLa
70 1 an nas
5186 5.0 oo HE=l
003 & 1 al ]
1053 0a <13 4.8

LILES®: Uil Under Callbrstan

e reporied expanded ubceslsnly & Lasiéd on standond  uncariainly  modipsd

caiifidence of opproimehely P0%

Appendin 1: Insdiumantalions

by @ poversge lzcior k=2 providng a kevel of

L] Senpos nnufacharer | Model Typa -, i e~ Feahgen
X Doke Humbsr

] Filot swic TEITO NG Oa3n@ 14y Mg OF, 2021 LG IREEEr ] 8 = 3 nfs

2 Predsion Cifentnl Freasure ek Toglat [als T hEal) Mg OF, 2021 WW-O0A4-21 & = 3 mfi

3 M palely bantarer Thol whel TE [N page-12 L L LA -2 0 - & nM

4 Temrenaiun Irsglab L[ H-THI Mmch L Ji@20 C1 =0 ah =30 « 700

& Fedalive Mamicly Iogiab Oap-Tae dpich 30, ECZE FrRMaanes 0 = 10 HEH
& Atrrcopheric prasene Treglnb [NLEEED o Wwch DL ETEE APOI032nE2 500 = 1108 BFE
7 Wind el EREOL WM = O = &0 He

**End of cartifiosie of oolibrailon™™

NAC

JIMAKATE ASSDCIATES 0D DT |




63/14-15,67/35-36, Sol Pelchkasem7.7/1. Petchkasen Ad,
N AC Walthapra, Banghokyai Bangkak 10600 Thailand,
i , . Tel: {66} 02-8480812#13 Fax: (46) 02-8580860 www. Jiranalee . com

CERTIFICATE OF CALIBRATION

Cerllical= No: W-O2022020
Fags 1 & 2 poges
MEpadiremant Hem S Wind direction senacd with doby logaer,

banulacturer Oiata laggen Bovabyro
Wind diteclion senecn Movalne

ModalTyne 1 Owln Logpen 200-WaE-250
* Wind direction aevmon 'WS-028

Barial Nymber i Data loggen ASZ61
Wing direslion s=nacy: -

Wl Ha : Defn logpen B FSORER
'Wind giregtlon apnsor -

Customer ALS laboralory group (Thailase) oo, (id
104 Phalihasahan 40, Fhatibanssan Fd, Khwoang Suan Luang, Bhet Suan Lusng, Bangkok 10250

Thailang

Snwironmental Condilion

The readuremont woe cormed ol Ifan ambient lemgereles of 23230 "0 and relalive homidily of (00 |0 %,

Meagurimenl bethod
The wind diraclion sensed collialion semording Io comparieon melhos with referenes angla messwemsnl sectionis REadaiis pnd
Ine lmsar B wesd [or oxe confrol The massursmesl wern lemgr a8l 48" intervals o clockwlss  snd  courlercoceias

= 2T AT
Moter The UUE wea wormsd up bar | howre gicor L fhke cailbiralion being parformed

Traceahility;
Ther meesursment rasults are fraceale 1o e ntarnational sysiem of unila (S0 Frough Coriffeale Mo: S 1086014, Carsficats Ko
EwWasL/O00 s,

teasurement Dale tdun D1, 2022,
lsaped Dalem o dim 82, 2022,

Collbraled by Nﬂc Approvisd BIGRaboryL, ... . L b e i
[¥] wir. Sarawit Thachalad M, Parinya Booreharoen,

JVHANATE AXSOCSATES EX) . LV l

O misn sittrapesn Lsinomphil i Calibvation Depactmand Keanages

— = = ————— ——ra
THIS CERTIFICATE AEFOAT MAY NOT BB REPACCEMCED ENSEFT 1N PLLL UNLESS FEFRMESION POR REPROOLCTION HAS BoEn

CETAINED N 'WAMNG FROM THE LABORATORY



Continuation of Cedificate of Callbraticn Mumber

]

63/14-15,67/356-36, 8ol Petchkasem7.7/1, Petchkasem Rd,
Watihapra, Banghohyal Banghok 10600 Thailand.
Tal: (44) O2-B4808 12413 Fax: (64} 02-B5B0E460D wwwjiranates.com

Result of calibration: [ withaut adjumiment [ weth adjustment,
Callbralign in tha range of 0 — 3530 ° of o callbration inteérat of 45%,

The renulls of callbislon and ssocialed maspdemmnl wiceckpibliEs gre raporléd In leble below,

Cerlficate Mo wi-O2022022

Pages 2 of 2 pagoa

_ Nowinsl Angle |  Stangard Reading ULUC* Resding | Error Unceriainty
WO | Turning Direction i ; ]

i 0l 1) b )
| O30 360 350 4 a0
a AR 45 41 - a0
5 ol7] o 47 -3 30
4 135 135 133 2 ap
5 Chefchinie 180 180 1t ! a0
& 220 224 z20 a 20
7 270 270 274 1 a0
8 16 315 aie a 30
q 340 a0 1) 1 30
10 a5 4t al 4 30
I 90 70 87 3 30
L [U— 134 135 133 2 an
13 180 180 181 | a0
4 225 2285 220 4 0
16 =70 270 274 4 3.0
16 318 318 3o 4 30

ULC*: Unk Under Calibrallon The repoiled expended uncarlainty o based on slapdard uncerleinly mulliplled by o covemge foc-
far k=2 araviding & ievel of conlidencs al eaprodmetely, $6%

“*End of Cerlifcate of Celbralion®*=

J
NAC

[EHARATE ASIDICIATES (0 .|:.TJ_|__J




#
S
63/14-1667,356-38, 8ol Pelchkesem?, 7/ |, Pelchkasem Rd,
'E-’:'ﬁ':‘;}}
NAC Walthapra, Bangkchyal, Bargkok 10400 Thailland, w0
TR

Tel: (o) D2-8480812813 Faxs (G4) G2-8450860 www iranaies.com CALIBARTHIN T T

CERTIFICATE OF CALIBRATION

Cerificate Mo,; CL-OVE-65

Fage 1 of 2
Equipment Name: Data Loggar with Temparaiurs
Sensol
Manufacturer; Novakhmy
Moda|: 200-WS-25LE
Eeaqial Mo AS244
ID Mo BKK_FSOERT
Cusfomes Received date: 23 May 2022
Mame: ALS iaboratony group {Thailand) Co,, Lid, Callbration date: 20 May 2022
Acdress: 104 Phatthanskan 40, Phatthanakan Ieause dake: O2 Jun 2022
Rl Khwaeng Suan Luang, Khet Suan Luang, Bangkok
LO250Thalland,
Aeferance Usad During Calibration Calibration Condition
1.5tndsrd Temperalure Prots Mogdel: STS-100 AROG, Temperatursl (2323)°C
Serial Moo BETEE8208, Due date 23 Mar 2023 Relative Hurmidity: (55+ 15
2. Digital Tesmperalure Indicator Model; DTELOOO-A MK
il, Serial Mol &71407-00591 Due date: 04 June 2022
Calbration Procedure Traceability
The tempearaturs calilbration was done by In-House The messwemsnt results are Lracesbles to the
caltration method as WICL001 accoming o mternatonal system of wnits (S0 through National
compansan mathod with standard didital tempsrsture insttute of Metrolagy Thallend (MIMTY Certificata
indicator  and sfandard  temperature  probs.  The number: TT-0034-22, Cerificate numbar: ER-O032-
tamperature srale use was besed on (TS840, 24 ‘?-l
i eviewy  Pomber V. |
' |
E APPROVED BY et |
/ I
NEXT CAL DATE =0 T‘."r“__ ;
g — —
I :
Cafibrated by I Approved SENALNT ...k AT 12
= Mr. Sorawit Thachaiad MIr. Parinya Booncharoan
[0 Miss Jittraporn Lartsamiphol NAC Caliration Deparmen Manager

IRAMATE ARUOCIATES Df T

THIS CERTIFICATE MAT NOT 88 REPROGEDUUED EXCEFT IN FULL LKNLESE PERRMESION FOR REFFAODUCTION HAS BEERN
OHTAIMET M WHITING PROM THE LARDHATOIES



] a3 14-1567035-34, Soi Pelchkasem7 . 7F 1, Pelchhssam Rd,
Walthapre, Bangkokyai, Banghok 10800 Thailand,
e Tel: (66) 02-BaAB0RI2813 Pa (G6) G2-84680860 www. jiranaleecom

Resuft of Callbration:- &7 Without Adjustment

Calibration Range:  20-40
Function:

c

Clwith Adiustment

PR

ey
e

e - T .
CARRA T 0%

Cartificate Mo CL-OT7 &85

This equipment was connected with temparature sensor Model : HMPED /N : NOZ30TEZ

Dimension : Dismeter 12mm. Length 80 mm.

Immersion
Rapth
imm}

3

2 8 8 8

ULG*: Unig Under Caiibration

Standard
Raading
e
1258
24,98
3002
35.01

4301

e
("Gl
200
249
29.8
M6

38.5

o
0.0
04
.2
DA
0.5

('
.30
0.30
.30
0.30

Pags 2 of 2

The neporled expanded uncetdinly i based on stamdar uncartainty mustipled By 8 coverage Taclor k=2 prasiding @ hevel of

corfidenae of spproamataly 855

% End of Certificate %

NAC

= RATE ASSCTATES ', [T



_] O3/ 14-15,67/35-36, Sof Pelchkasem7.7/1, Petchkasem Rd,
NAC Watthapra, Banghkokyai Banghok 10500 Thailand.
Tel: (4¢d) D2-8480812813 Fax: (64) 02-846808460 www jiranatee.com

CALIBRATION REPORT

Dalibralion Mo, : RH-O1042022
Fege 1 ol 1 Pages

Mepawramant Hem : Felsltve fumidEy with dats logper
Munufaclures § Moy

WodelType P e00-wa-2 58

Herlol Mumbnr 1 ASEad

I Mo, : BEK FROAAT

Cuglomei : ALE \nboealory group (Thalleng) Colld

1 104 Phatthenakan 40, Fhatibanakan Ao Shwaenp Sean Lusng, #bet Suen Luang Barghol 102480
Thsllami.

Eniranmental Condillon:
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ALS CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

Calibration of Date : 3 Jul 22 Barometric Pressure (mm.Hg) : 756
Next Calibration Date : 3Jan 23 Relative Humidity (%) : 620
Temperature (°C) : 31.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. : C-030722-BKK_FS0507 Reference Dry Gas Meter ID.: BKK_FS0629
Dry Gas Meter No. : BKK_FS0507 Serial No. : 1607009
Serial No. : 1503017 Correction Factor (Yr) : 1.0060
Model No. : XC-572-V Next Calibration Date : 7 Oct 22
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter Py Gas Meter Orifiee
Correction Calibration
(mm.H,0) | Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (*C) Final Initial Total (*C) (*C) (0 ) AHe
15 11.83 150.00 0.00 150.00 32.0 714127.0 | 713975.0 152.00 31.0 31.0 31.0 0.9881 43.4668
25 9.23 150.00 0.00 150.00 33.0 714309.2 | 714157.0 152.20 32.0 32.0 32.0 0.9858 44.2443
50 6.53 150.00 0.00 150.00 34.0 714473.0 | 714320.0 153.00 32.0 32.0 32.0 0.9751 44,5804
80 5.16 150.00 0.00 150.00 34.0 7146556 | 714503.0 152.60 320 320 35.0 0.9844 445387
120 4.18 150.00 0.00 150.00 35.0 714818.6 | 714666.0 152.60 32.0 32.0 36.0 0.9806 441272
Avg. 0.9828 44.1915
Y Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

AH@ Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH2O ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP AMETH SFCA 3R 7

vl S
A & ===
T{:, ,,,E.,_Jf_ i = e %.f
Calibrated by: — Approved by:

—r
-

(Mr.Prasert Surakhan ) (Mr.Samart Roo-ngan )

Field Scientist(3) Specialist(1)

FORMNO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19




Stopwatch Calibration Test Report

Calibration Date : 3 Jul 22 Next Cal. Date : 3 Jan 23
Barometric Pressure (mmHg) : 756 Temperature (OC) : 31.0
Relative Humidity (%) : 62.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0507
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1503017
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:08 5:00 8 0.00013
2 5:00:11 5:00 11 0.00018
3 5:00:10 5:00 10 0.00017
4 5:00:10 5:00 10 0.00017
5 5:00:10 5:00 10 0.00017
6 5:00:10 5:00 10 0.00017
7 5:00:08 5:00 8 0.00013
8 5:00:09 5:00 9 0.00015
9 5:00:11 5:00 11 0.00018
10 5:00:12 5:00 12 0.00020
Average 0.00017
SD 0.00002

A7 = —
etk 2 —
Calibrate by : " Approved by : d
Mr.Prasert Surakhan Mr. Samart Roo-ngan

Field Scientist (3) Specialist (1)



DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date :

3 Jul 22

Calibration sheet No. : C-030722-BKK_FS0508

Ambient Temperature (°C) : 31

Relative Humidity (%) : 62

Digital Temperature ID BKK_FS0508 Reference Temperature ID : BKK_FS0609
Serial No. : 1503017 Serial No. : 7688004
Model : XC-572-V Model : FLUKE 714
Next Calibrate : 26 Jul 23
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 1 1
25 26 1
50 51 1
100 101 1
150 151 1
200 201 1
250 252 2
300 302 2
500 503 3
1000 1003 3
1200 1203 3
Probe 100 101 1
125 126 1
150 151 1
Oven 100 100 0
125 125 0
150 151 1
Filter 100 100 0
125 125 0
150 151 1
Exit 0 1 1
10 11 1
20 21 1
Meter 0 0 0
25 25 0
50 50 0
AUX 0 0 0
25 25 0
50 50 0
¥/ - —

Calibrated by

7 ||_x P =
AN S
'\-5.:'::?_; | -

( Mr. Prasert Surakhan )

Field Scientist (3)

/7?1— i —‘;4/
1/

Approved by :

( Mr.Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0511 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0511 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = _
C —C, must BE <0.01
) "(B)} =0
E [Cp (s) — Cp(A4 or B)]
Average deviation(A or B) = - must BE < 0.01
3

;@;::

Tyazefl et

——

Calibrated by Approved by

o PP %/"'4

( Mr. Prasert Surakhan )

Field Scientist (3)

( Mr.Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0512 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0512 Cp Standard : 0.99

Type S Pitot Tube Coefficient Data

Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = _
C —C, must BE <0.01
) "(B)} =0
E [Cp (s) — Cp(A4 or B)]
Average deviation(A or B) = - must BE < 0.01
3
e & —5 f
. _,-'—"_F .'I
Calibrated by : Approved by
( Mr. Prasert Surakhan) ( Mr.Samart Roo-ngan)

Field Scientist (3) Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02



PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date 3 Jul 22 Nozzle Set ID.: BKK_FS0513
Calibration Sheet No. : C-030722-BKK_FS0513 Vernier Caliper ID.: BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D,+D,+D,) /3
Nozzle ID #
D, D, D, AD Davg

1 0.315 0.315 0.315 0.000 0.315

2 0.475 0.475 0.475 0.000 0.475

3 0.635 0.635 0.635 0.000 0.635

4 0.790 0.790 0.790 0.000 0.790

5 0.950 0.950 0.950 0.000 0.950

6 1.110 1.110 1.110 0.000 1.110

7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D,,D,, D, = There different nozzle diameters at 60 degrees to

each other, each measured the nearest 0.025 mm. 1
Ap = Maximum distance between any two diameters,
must be < 0.100 mm.
D.vg =({D,+D,+D,)/3
MEASUREMENT PLANE
Calibrated by : — Approved by 4
( Mr.Prasert Surakhan) Mr.Samart Roo-ngan

Field Scientist (3) Specialist (1)

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



CONSOLE CONTROL UNIT CALIBRATION TEST REPORT

ALS
Calibration of Date 3 Jul 22 Barometric Pressure (mm.Hg) : 756
Next Cal. Date 3 Jan 23 Relative Humidity (%) 62.0
Temperature 31.0
Console Control Meter Data Reference Dry Gas Meter Data
Calibration No. C-030722-BKK_FS0536 Reference Dry Gas Meter ID. : BKK_FS1122
Dry Gas Meter No. BKK_FS0536 Serial No. : A2003240
Serial No. 1508054 Correction Factor (Yr) : 1.0160
Model No. SK25EX Next Calibration Date : 25 Dec 23
Dry Gas Meter Orifice
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter
Correction Calibration
(mm.H,0)| Minutes Vr (Liters) Tr Vm (Liters) Ti To Avg.Tm Factor Factor
Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) ) AHa
15 12.20 150.00 0.00 150.00 31.0 790311.4 | 790156.0 155.40 31.0 31.0 31.0 0.9793 459257
25 9.28 150.00 0.00 150.00 32.0 790490.4 | 790334.0 156.40 320 320 32.0 0.9721 44.4331
50 6.48 150.00 0.00 150.00 33.0 790655.0 | 790500.0 155.00 320 32.0 32.0 0.9753 43.6148
80 5.03 150.00 0.00 150.00 35.0 791086.8 | 790933.0 153.80 34.0 34.0 34.0 0.9801 42.3214
120 413 150.00 0.00 150.00 36.0 7912502 | 791097.0 153.20 34.0 34.0 34.0 0.9769 43.0756
Avg. 0.9767 43.8741
Y :Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .
AH@ : Orifice pressure differential that equates to 21.24 Im of air@ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average .

Procedure; 40 CFR 60,APP AMETH ,SEC 5.3 & 7

Calibrated by:

-"i;-"':l | E'—'_,
|..-:?|.‘r_1-':i'-_| i

( Mr.Khanetson Khamphet )
Field Scientist(3)

Approved by:

— -—%/"'

Mr.Samart Roo-ngan

Specialist (1)

FORM NO.: F 06-024 REVISION NO.: 1 ISSUE DATE: 9/1/19




Stopwatch Calibration Test Report

Calibration Date : 3 Jul 22 Next Cal. Date : 3 Jan 23
Barometric Pressure (mmHg) : 756 Temperature (OC) : 31.0
Relative Humidity (%) : 62.0
Reference Stopwatch Data Console Control Meter Data
Stopwatch ID No. : E18061 Dry Gas Meter No. :BKK_FS0536
Model : F808 Model : XC-572-V
Serial No. : - Serial No. : 1924
Calibration Date : 8 Sep 20
Certificate No. : E-2009018
Run No. | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 5:00:12 5:00 12 0.00020
2 5:00:12 5:00 12 0.00020
3 5:00:11 5:00 10 0.00017
4 5:00:12 5:00 12 0.00020
5 5:00:11 5:00 11 0.00018
6 5:00:12 5:00 10 0.00017
7 5:00:11 5:00 11 0.00018
8 5:00:12 5:00 10 0.00017
9 5:00:12 5:00 10 0.00017
10 5:00:12 5:00 11 0.00018
Average 0.00018
SD 0.00001
wiej},-i— —% f—
Calibrate by : —_— Approved by : d

Mr. Prasert Surakhan

Field Scientist (3)

Mr. Samart Roo-ngan

Specialist (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Calibration Date : 3 Jul 22 Ambient Temperature (°C) 31
Calibration sheet No. : C-030722-BKK_FS0537 Relative Humidity (%) : 62
Digital Temperature ID : BKK_FS0537 Reference Temperature 1D BKK_FS1144
Console Serial No. : 1508054 Serial No. : 201090006013
Console Model : XC-572-V Model : Digicon-CC-VT-M3
Next Calibrate : 31 Jan 23
Location Reference Temperature | Digital Temperature Error Remark
°C °C °C
Stack 0 0 0
25 25 0
50 50 0
100 100 0
150 150 0
200 200 0
250 250 0
300 300 0
500 501 1
1000 1001 1
1200 1202 2
Probe 100 101 1
125 126 1
150 151 1
Oven 100 101 1
125 126 1
150 151 1
Filter 100 101 1
125 126 1
150 151 1
Exit 0 1 1
10 11 1
20 21 1
Meter 0 0 0
25 25 0
50 50 0
AUX 0 0 0
25 25 0
50 50 0
-!I'--. ---"'I - /:-——- o .
i I;._.._c_,r_'g'll_ e 7 {l >
Calibrated by il Approved by : -

( Mr. Prasert Surakhan )

Field Scientist (3)

( Mr.Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-027 REVISION NO.: - ISSUE DATE: 2/5/02



Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0540 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0540 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = _
C —C, must BE <0.01
1P "(B)} =

[Cp (s) — Cp(A4 or B)]

Average deviation(A or B) = must BE < 0.01

Calibrated by Approved by

o PP %/"'4

( Mr. Prasert Surakhan )

Field Scientist (3)

( Mr.Samart Roo-ngan)

Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




Pitot Tube Calibration Data

Pitot Tube Identification Number : BKK_FS0541 Calibration Date : 3 Jul 22
Lab test duct Number : 258-1-13-01 Standard Pitot ID : BKK_FS0441
Calibration Sheet No. : C-030722-BKK_FS0541 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot tube Cp (s) Cp (s)
tube Leg A,B (AP, mm.H,0) (AP, mm.H,0) Leg A Leg B
Test 1 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 2 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Test 3 A 12.00 16.60 0.842 -
B 12.00 16.60 - 0.842
Cp 0.842 0.842
A P(std)
S = DAl
AP ()
| = —
C —C, must BE <0.01
) "(B)} =0
E [Cp (s) — Cp(A4 or B)]
Average deviation(A or B) = - must BE < 0.01
3
X7 ——
il . g
||- a __.__f__f_..d—'— = ?1- %f
Calibrated by : il Approved by -
( Mr. Prasert Surakhan ) ( Mr.Samart Roo-ngan)

Field Scientist (3) Specialist (1)

FORM NO.: F 06-005 REVISION NO.: - ISSUE DATE: 9/10/02




PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Calibration Date 3 Jul 22 Nozzle Set ID. : BKK_FS0542
Calibration Sheet No. : C-030722-BKK_FS0542 Vernier Caliper ID. : BKK_FS0626
Nozzle Diameter (cm.) Hi- Lo (D, +D,+D,)/3
Nozzle ID #
D, D, D, AD Davg
1 0.315 0.315 0.315 0.000 0.315
2 0.475 0.475 0.475 0.000 0.475
3 0.635 0.635 0.635 0.000 0.635
4 0.790 0.790 0.790 0.000 0.790
5 0.950 0.950 0.950 0.000 0.950
6 1.110 1.110 1.110 0.000 1.110
7 1.270 1.270 1.270 0.000 1.270
Where : D2 D3
D, D,, Dy = There different nozzle diameters at 60 degrees to
each other, each measured the nearest 0.025 mm. 1
Ab = Maximum distance between any two diameters,
must be < 0.100 mm.
Davg =(D,+D,+D,/3
MEASUREMENT PLANE

oy
_.-";r _.-""l:I -L--}

fraserl o2 —

Calibrated by : —

( Mr. Prasert Surakhan )

Field Scientist (3)

. %/4

Approved by

Mr.Samart Roo-ngan

Specialist (1)

FORM NO.: F 06-026  REVISION NO.: - ISSUE DATE: 9/1/03
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Mech anica Enpineening Slandends Laboralory 2oi 1, Bangpeo Indugiial Eslale, Muang, Samulpraken 10280, Thatand

Request Mo, 23-65/0316-01 MTC. No, 23-65/0318-01
Number of Pages(S) 2

CALIBRATION CERTIFICATE

HNomenclature "Dwyer” DIGITAL PRESSURE GAUGE
Manufacturad by DWYER INSTRUMENTS, INC. US A,

Model © DVGEADD
; , 1
Serial No. : DViG02 D BRI_FBM22 ey m“é""‘y
Range : =30 In Hg to D in Hy i
RN S | AFPROVED BY m ........
Submitted by - ALS Laboratory Group { Thailand ) Co., Ltd. | v cu pare ” '”33

104 Phatthanakan 40, Phattanakan Rd.,
Khwasng Phattanakan, Khat Suan Luang, Bangkok 10250, Thailand,
Galibration methed :  MNormal

Received date ¢+ 17 March 2022
Calibration date v 9 May 2022
Standard : Fefarenca Pressure Monifor, Saral 1950, Cerificate no. 23-64/0581-01

Due Date 3 August 2022
The Standerd used for the measurament s traceabéa to S| Unit through
Mational Institule of Malrology (THAILAND),

- il L :"_:- ,.f‘. ¥
CALIBRATED BY : ‘L,t'[:!n“c‘\/;ﬂ APPROVED BY jmgioinsd i

{ Mr.Lithal Chalyapat )

Mechanical Englni;ﬁ Iéﬁr#dﬁds Laboratory

Rel. 2013265031701244001
Issued Data @ 12 May 2022

Tne resuity relate anly te the mems resseddcaliomaed ar value assoed
l"'-l'h!:!l'lslﬂﬂ the HI"|:|-::I1|"[ ertificaie anc [AI¥ s I:,l al e rvsplts Excap i fall g |::'I'_F"‘ﬂ:l-!e:\.| L ey g e pesiriadn [ oblaired fmam the g-'_wurr\ur.:l' TISTH,

FiADLMTCO02 Revad

Hizad Oifice Office/Labaratony 3ifica

35 M 3 Tarrbon Ehlone Ha, Amphee KRlang Lusg, S 1C, Hangpoo indantrial Extate, Sukbonmdt Aoed, 190 Prahorycthin Road, Chahlchal, Banghok TG
Changval Pagharmitusey 121230, Thaland Fferiphod Muang, Changeat Samotpean 108G Thedand  Thakand

Tal, Sty 0 2377 S0CED Tel. (8 0325 107880 e, 115, 116 Tl L6610 2579 1E31-30 =k, 5219, 5225, 5217
Fas (68102577 G009 Faed (REI 8 735 314G P, 166 0 2572 853
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4
AL

115 Telas
BT ik DG

THALARE IRETITUTE OF STIENTIFIC AND TECHMOLOGIGAL RESEARDH (TETRI
Mechanical Engneening Slandéds Laboralony 50 |, Bangpoo Industnal Estale, Misarg, Samulprakan 10S80 Thadand

Reques 23-65'0316-01

212

Calibration range : -27 in Hg to 0 in Hg

MTC. No. 23-85/0316-01

Calibration method : The Digital Pressure Gauge Under Calibration (UUC) was calibrated by

comparison method followed DAKKS-DKD-R 6-1; Calibration of Pressure

Galga,

adition 03,2014

Calibration condition : Temperature ( 23,1 £ 2 ]ntl ., Relative Humidity {G62+190) %

Atmospheric pressure { 1006 £ 10 ) hPa,

Local gravity | 9783003 £ 0.003050 § rru'El;

Measuremeant Data @

Gauge pasition - Vartical Medium : Air
Refarence leval : Gauga Inlel Unit © in Hg
LUC Reading Gauge Pressure Error () Uncerlainty
0.00 0.000 0,000 0.080
=100 -B.814 -0.026 0,090
-20.00 -19.820 -0.180 0.080
=26.00 -25.769 0.241 0.080
-27.00 -26.659 .34 0.085
-28.00 -27.748 -0.262 0.080

The reported expanded uncerainties are based on a standard uncerlainty multipliad by

a covarage factor & = 2, providing a level of confidance of approximately 85 %
The End of Calibration Certificate

oS-

Thie resuits relate anly tothe thers sesteddAcalibrated or valuo assigraed
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FRLBL T 002 R 4
Hezd CHfics Office/Labaratory Offica
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Bara Scientific Co., Lid. et
96A U Cha Ly Buikling Flour? Sanad Foad c
tHlom Haagrak Hangkak Thadang 1050 3;:.'.-?::_::;:}
el (L2-532d300 Maw 32 GITSI9E T ’“e'.l.:'::‘l"‘L e
Barm Scientific  wwwbarascianii: eom ol g Te1 Teh 1my
Certificate of Calibratio ‘
Mumbar i Pegeis) 1o
Cartilicale Ma. BRLCLNLANT Y
Equlpmond LW Spechidpholometes __
Model U-1E0D ;e "_‘?!;:-
Manufacturer S himadcy REVIEYY BY S"‘“"r”lfr
SeHal Ha. L R BRI 1o i A‘l\
10 Ho, BrE_EM0Q13 APPROVED BY L0 o
Date of recaipl 1B Seplember 2037 fréf?.r"'#'j
[rale of calibratign 16 Saplambar 2U22F W—E—B
MEXT ChAL. OATE &2 LAL K L
[ata of isswe 3 Seplember 2022 EXT CAL
Customer nams AL 5 Labcratory Gagup {Tharand » o, LI,
Address 1k 240 Phaleanakan 40, Phathatakan Road. Phalthanakan, Soan Luang Barkik
12500
Tamparature 122 1-23 305 (G sk
Hurmddity 158 E-83 1) %RH 200 silg)

Equipmeant condilen Gowad Cpreralian

Calibrybon Location Craanic Fren

Cafhibeaton Procadure In-howsa resthod Wl-U-702-01 based o ASTM B2 75001

Traceatality WWavesangl ACcoracy is haceabls o oediicale By 05217 gre 90015
Fhakomedric. Accuracy 15 iraceable o cenificale P 9a3Td anr 95037
Sirdy Ligh! = deacmilbie 11 cadilicala Mo Q5804

I'he abowve cedif:ale are trarehis g 51 ounil threegh S1arna Soendiis Ld
UKAS acrrgdited calibracion laborsony WO 9659]

Calibi-alad ooy M arih e Zhung

Mr Hanchil Chacthep
Tezhrcal kanager

g pbaeg wwealla ang wadd eedlymg o o 198 calisoabes] szt gy renlen o iz ooepocl)” cecblicale
flwptlisierg 1R reand F Cerilizale nar pisalaly of she resess 50 prescilad and alss smell ral e s ated
enc2 T it FSl seilloesl wriller gapeoyed ol e Baa Scienlifiiz S Led,

ot meee e e e e i ]

Fublbe-a03 02 Rewe 01 (2395010609,
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Bara Ecientific Ca., Lid, A ir
LTS hn B ang Pankding Flaae? Hamad Rogd A '
Silorn Bangrah Bangkek Thailard 10541 -;,E:- l 41D _I%. i
Tel £25324310 Fas 0253754067 N o ;

Bﬂ{@rsﬂiﬂﬂtifh waw barascirnhfiz.com

=

hdC-TH-TA 17015
Ly

Cortif|cate Mo,

Calibration Results:

BALC-UWV-307/23

1. vl Nl Sturacy

Mumbear of Pageis] R I

Certificate of Calibration

Cartiflad ‘
WG (nm) Errgr jmmj LUncerialnty ()
Wianmkngih [nm)
241.70 241 46 085 DG
334.02 133 32 M 100 01z |
<1853 414,46 0.c7 D&
a72.99 372 183 14
a74.41 4ra 47 .24 0.1a
[
2. Photemetric Acouracy (1Y)
1
Yankriglh Gartifiad
UG [A) Ernor (A Unceriainty (=4)
inmj Abzorbance (A
715 RG] LR K] L.uap 0.M75
0.74a7 3.7Tdad 00008 0 G
z57 RG L] O k] p.odon 0 H¥F75
0.8652 I BE47 0 fs O
51 a0 L W i 0 Cdan 0rTs ;
0 2 o2 [ QN ]
157 R O Ik D.Odon 03
0.E12% b Fd 26 -0 DEY 0 (k5
"CMR = Cuswomer nat requasl .
¥
}
i
g
i
The abmees rosidas are wald Can GGy 2 IR Calika 2730 Taca3haa peniliuey o Cejy pepend e e, !'
AT ST ] e 2T DT hleale qed palsoeily ol 1he resuics aee prokitibad ard slsa shat ass ke apeedessd ”
QeGCERL i Gl il eer Sepy aparavg ol e Baia 2o enile o, LI ll
e . o _ R T e e S T

FRaRAFEA2 Pma oy (200076
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Tal : VBRI Fax - UD-53TEA6.T e -

Bera Sclentlfic

BT R L

v barascienliiz.com HEC-THETE 17013

RS T ]

Certificate of Calibration

Cartificaln Hg. BECE-UY-J0TR2 Muimilsan 4F Parggin) du s

C Al Al Bdsulit:

A Phoiomginic Accuracy [Visiblel !
1
|

Yavienogth Gerlifed '
LT Erroa UnCertaitny (& :
{nm) Abracrbanse [A) o sl y (28}
.00 4 0300 Gaoan 0.00ag
AT 05783 -!].f.?i"i' - G 0. HE
07525 1.7825 0 AT P A
1.0205 1,023 Loaozd 0,z
L. LRl QanaL 0.00az
4] 05621 Q5610 11 IXHEL 0.z |
0. T4ES .60 ) OOoEs M.IARIR I
13 EIie 1 DEI0S L an2o 0.00a2
0.50c0 (LX) [eln a8 0Lz
4G5 7 05227 a9.5214 .0.0HE VR aT I
Q.BEED R Coa0dd 0L51
L.Gf r 0] 853 LaniE 0.00qZ
0,000 €OV T 1T 0.004E ;
cab 1 0.5AIT q.51949 0. 0OHE 1Ly .
I EMTE a.6371 0.0z 0.00a9 )
05450 (LIEHE DS 0.C0d2
0.0 .00 00 NArem 0.z
Ea1.0 Q.55 15534 00010 L.z
L gr2dz 00011 0.0050
1.049d42 1.01H43 Lx 0.L0d2
0000 Q.0700 T CAr nadz? !
£35.0 I 5tE 0,560 RIREELIE 000142 |
D.EE2T 0 g -0.CANE 00053
1.06E1 1.0005 i 0.004E
R = Sl g np )
4. 3tray Light*
Starndarsd . Unit LUndar Calibratiord UL
cut—H wavalenghtiomp | Wavelengtls (un} | Transmiassion (YTh Absorhance {4}
200 350 1Inm 200 11 L5 2025

Tao Sty lgkt Iraramiszin rederenss o Bss Them 1 0% T ared Slay lighl akacabuarcs reference 1= greader than 2 404 ¢
“Stray Light not HSC-0MHEL Accraduad. e

Tt Feairenl L LAty 15 base 913 saedard ancenanty maiphed by 3 cavwerade 320ar k=2 pradieg & lual o conlokrcy ol gporucmralety 95%.
“**End of Cantificale™ H
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PENTA CALIBRATION CO., LTD.

GEM 24 The Connect 33 Village Kancheraphisek Raad
Dakrmeal Prawet Bangkok 10250

Tal: <66 [0} 2HE9-9773

Wi, D nitacal .oom

CALIBRATION

\\\ PENTA

Certificate of Calibration

Represent o Cerificate of Calibration FPTGATE0T1

Cerlificais Mo FTCAT22071 Faga: 1 af 2
Equipmant; Digital Balance Conditicn: Normal byt ]
Manufacturer: Sorarius Serial No: 2B207042
M) MSE224-100-DL 10 Mo BiE_EMOO02
Type of Baianos: Single inlaral
Customer: ALS Laboratory Group (Thailand) Co. Ltd.
104 Phatthanakarn 40 Phatthanakam Rd.,
khwaend Phalihanakan, Khel Suan Luang, Banglok 10280,
Environment Condition: Temperaiure 215 "C + OF°C A L
Humidity B18 HAH 4 4.7 %RH REVIEWBY i
Air density 1.19 i’ APPROVED BY K,L_A{,-—
Calibration Place: ALS Labaratory Group (Thailand) Co. Lid I klﬁ;ﬂ"i‘i
104 Phatthanakam 40 Phatthanakam Rd,,
khwaeng Phatthanakam, Khet Suan Luang, Bangkok 10250
Tha Method used: In house method, PTC-WIHIT, base on Euramet cg, 18
Traceahility: Tris cerificate (s raceable 1o the S Unas through Thal Callbration Sendce Co, Rd
s NSC-ONSC Accradiation Mo.: Calbration 0189
Date Received: February 25, 2022
Calibration Date: Febnary 26, 2032
lssuad Dabe: March 01, 2022
Calibration By: BAr. Rungroge Metakul
PEWTA CALERATEN ©0 570
pndondal  anach Approved By - A -'—'il-‘-"'_'
i Wir.Krangsak Kalasri ) { Mr, Kealisak Kerdio )
Reviewed by Laboratory Managor

Ty Corifnzars s esuecd e s of meesd e Accarciig 10 mo emationeel Sy aiem of Lnrs (20, B privices wacea ity of

s rarmal B omisrnationel & nebeenl stanchce e abhar re sy e nafinnl eteretand aberakarsen

Trie mansursment uncerialy sbaied B e asgmnded nncer lenky which g obfsrnd fian e sienderd ueGerianty mulesed by

e coverags facicr (k=21 30 provick s Bwval O corlcknes of e dxamabaky S5H 0 B oalaoaaned O acenrdance wik e Chadks o

Expravsmon af Lirserisrity 9 Mnseod s g (GUME, Toé ol IRur fiE Feisels retaih 0k 10 @ e caibi e

This calbraiion cerifcais shal nol be opeocisced meomsl in Bl oy, wethaiug wiiben sgororeal from panis selbration coe |, G

PG00 1 Feo 2020




PENTA CALIBRATION CO., LTD.

G124 Tha Connect 33 Viiage Kanchanaphisek Aoad
Ookmal Prowst Bangkok 10250
Teel: 40560 0] 2OG5-57 T3

CALIBRATIOHN
v, pantacal. com

\Q‘ PENTA

Reprasent v Certificate of Calibration FTCOTIZ2071

Cerificate Mo, PTOANE20T Pape: Sod 9
Measurement Results:
Without Adjustment :
Function Calibration: Mon Adjustment
Eccantric Error: Weight ta be 943 182 orof Maxmum capacity
Eccaniricily test 100 (g
- |' Position (g)
4 .m 1 2 3 4 b
8 \ ‘?ﬂ\ j)fvi/ll D.00D0 | -D.0002 | -0.0007 | 0.0001 | -D.0001
e B Maximum deviation: 0. 0002
Repeatability Test : Weight to be 12 = L, = Maximum capacity
Detenmination of the standard deviatian of weighing bafance., Readability 00001 gl
HMaminal lesl value {g) Standard Deviation
200 000005
Error of indication ; Irom samenal salue,, Reaclatility monod  igh
Mominal Value | Conventional Mass Inclication Ceodraction of Balance | Uncertaingy i
g ig) (@ ig} 1]
i O 0000 CoD0og 0.0000 000016 252
oA III.1I.ZIIZII.IHZI B.1I£IUE- u.uﬁm 0.00077 220
0.5 0. BO000 (L5000 L LI 000016 £.28
1 100001 10000 LR 000018 208
200001 2.0000 R 0.00016 228
S.00001 E.IIZIIZIIIII} L0000 000076 2.28
10 10.00002 10,0000 0.0000 000016 | 228
20 20.00002 20,0000 0:0000 0.00016 2.23
ol S0.000 00000 00000 000017 215
106 t0d.000g2 88,9099 LR 000020 206
120 120,00004 1200000 0.0000 000023 203
__15_15 ! 151}U'EIW3 Tﬁﬂ.m (.00 n.mﬁz& 200
L 20000003 TE0 Sgan 0000 000030 200

Péate: Weight of Acjus

ol

The End of Certificate




ALS

ROTA METER CALIBRATION RESULT JULY 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0577 01 Jul 22 Y = 1.0202x + 0.1976 1.0000
BKK_FS0579 01 Jul 22 Y =1.0078x + 0.4789 0.9998
BKK_FS0583 01 Jul 22 Y = 1.016x + 0.3922 1.0000
BKK_FS0584 01 Jul 22 Y = 1.0036x + 2.2262 0.9997
BKK_FS0585 01 Jul 22 Y = 1.0189x - 5.6476 0.9997
BKK_FS0586 01 Jul 22 Y = 1.0095x - 1.1524 0.9995
BKK_FS0587 01 Jul 22 Y =1.013x - 3.6619 0.9996
BKK_FS0588 01 Jul 22 Y = 1.0154x + 4.8357 0.9999
BKK_FS0589 01 Jul 22 Y = 0.9918x + 4.8069 0.9999
BKK_FS0590 01 Jul 22 Y = 1.0038x - 0.4857 0.9996
BKK_FS0591 01 Jul 22 Y =0.9705x - 52.174 0.9986
BKK_FS0592 01 Jul 22 Y = 0.9646x - 37.642 0.9985
BKK_FS0593 01 Jul 22 Y =0.9767x - 58.445 0.9988
BKK_FS0594 01 Jul 22 Y =0.9902x - 62.87 0.9999
BKK_FS0595 01 Jul 22 Y = 1.0249x - 98.162 0.9999
BKK_FS0596 01 Jul 22 Y = 0.9843x - 26.806 0.9991
BKK_FS0597 01 Jul 22 Y =0.9802x - 61.653 0.9978
BKK_FS1004 01 Jul 22 Y =0.9696x + 17.69 0.9990
BKK_FS1005 01 Jul 22 Y = 1.0092x + 2.4571 0.9999
BKK_FS1006 01 Jul 22 Y = 1.168x - 5.566 0.9997
BKK_FS1007 01 Jul 22 Y =0.9917x + 1.6592 1.0000
BKK_FS1008 01 Jul 22 Y = 1.0132x + 0.7207 1.0000
BKK_FS1009 01 Jul 22 Y =1.0132x + 1.1633 0.9960
BKK_FS1010 01 Jul 22 Y = 1.0033x + 0.5758 0.9999
BKK_FS1011 01 Jul 22 Y = 1.0234x + 0.1759 0.9996
BKK_FS1012 01 Jul 22 Y = 1.0106x - 2.0048 0.9997
BKK_FS1013 01 Jul 22 Y =0.9677x - 35.851 0.9997
BKK_FS1014 01 Jul 22 Y = 1.0021x + 0.3148 0.9998
BKK_FS1015 01 Jul 22 Y =0.9994x + 1.786 1.0000
BKK_FS1016 01 Jul 22 Y = 1.0105x - 80.256 0.9998
BKK_FS1017 01 Jul 22 Y =0.9995x + 0.649 1.0000
BKK_FS1018 01 Jul 22 Y =1.0011x +1.1786 1.0000
BKK_FS1019 01 Jul 22 Y = 1.0023x - 68.424 0.9996
BKK_FS1020 01 Jul 22 Y = 1.0547x - 0.666 0.9998
BKK_FS1021 01 Jul 22 Y =1.018x - 3.3286 0.9998
BKK_FS1022 01 Jul 22 Y = 0.9932x - 57.035 0.9986
BKK_FS1023 01 Jul 22 Y =1.0094x + 0.0717 0.9999
BKK_FS1024 01 Jul 22 Y =1.0042x + 0.4086 0.9997
BKK_FS1025 01 Jul 22 Y = 1.0132x - 88.507 0.9996
Page 1of 2 ALS Laboratory Group




ALS

ROTA METER CALIBRATION RESULT JULY 2022

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS1026 01 Jul 22 Y =1.0018x + 1.0776 0.9997
BKK_FS1027 01 Jul 22 Y =1.0053x + 0.231 0.9995
BKK_FS1028 01 Jul 22 Y =0.9792x - 60.312 0.9982
BKK_FS1029 01 Jul 22 Y = 0.9935x + 0.8234 1.0000
BKK_FS1030 01 Jul 22 Y =1.0039x + 0.515 0.9999
BKK_FS1031 01 Jul 22 Y = 1.009x - 79.295 0.9998
BKK_FS1039 01 Jul 22 Y =0.9879x + 7.3524 0.9996
BKK_FS1040 01 Jul 22 Y = 0.9704x + 88.336 0.9987
BKK_FS1041 01 Jul 22 Y = 1.0645x - 1.7878 0.9999
BKK_FS1042 01 Jul 22 Y = 0.9983x + 3.6262 0.9998
BKK_FS1043 01 Jul 22 Y = 1.0069x - 6.9619 1.0000
BKK_FS1044 01 Jul 22 Y = 1.0355x - 0.6214 0.9997
BKK_FS1161 01 Jul 22 Y = 1.0126x + 0.7738 0.9999
BKK_FS1162 01 Jul 22 Y =0.9994x + 2.6357 0.9995
BKK_FS1163 01 Jul 22 Y =0.977x - 55.03 0.9987
BKK_FS1164 01 Jul 22 Y =0.9914x + 0.8427 0.9997
BKK_FS1165 01 Jul 22 Y = 0.9893x + 6.5919 0.9998
BKK_FS1166 01 Jul 22 Y = 1.0031x - 77.881 0.9996
BKK_FS1200 01 Jul 22 Y = 1.0313x - 0.4602 0.9995
BKK_FS1201 01 Jul 22 Y =1.0045x + 0.15 0.9996
BKK_FS1202 01 Jul 22 Y =0.9702x - 44.156 0.9994
RYG_FS0197 01 Jul 22 Y =1.0039x - 0.179 0.9999
RYG_FS0198 01 Jul 22 Y =0.9971x + 16.648 0.9999
RYG_FS0199 01 Jul 22 Y = 1.0832x - 2.6367 1.0000
Review By : Whedim G Approved By : _-—__l‘#:LIm‘
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(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Group




SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ., Bangbumry, Bangplud Bangkak 10700 THAILAND, MEC-TISI=TES 17025
TelD-2435-BB00 Fax.0-2433-167% e-maikcal-center@sithiphom.com hitp//wwwislthiphorncom CALIBRATION 0354

Cert. Now ; ACC22027
Pages : 1of3

Calibration Certificate

Equipment :
Manufactarer @

Mudel @
Serial No.:
Iy Mo.:

Condition As Found :

Costomer :

Location ;

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date ¢
Drate of Issue :

SOUND CALTBRATOR
RION

NC-T4

HA25566

BEEK_FS0617

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTI,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
EHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BAMNGEOE, 10250 THAILAND.

i o |}
(230 43 ) o REVIEW BY 'ﬁ“*’F
{1013 £33 kPFa
{5000 220 ) o MPPROVED BY oS

| 7
NEXT CAL DATE | rai'q Livl

b6 SEFTEMBER 2022
¥ SEFTEMBER 2022
14 SEFTEMBER 2022

Calibrated by : Nathakom Pisutpaisan

Thanakul Petchurai )

This certificale is issued in accordance with the requirements of 1801EC 17025 standard, may not be reproduced

oiher than in full, except with the prior written approval of the head of Calibrution Laboratory.

LF=T51 2-03-04-02 04



SITHIPORN,; SITHIPORN ASS50CIATES CO,LTD.

assocrates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

Thiz equapment was calibraied by based on [EC-60842-2003 Standard.
The soumd pressure level, frequency and tofal distortion of the soomd calibraos was messured using the reference

microphione,

Condition of this result of calibration :
| . Reference Standard [nstruments

Instrument Muodel
Waveform Generator 335118
Digital Multimeter 234614
Digital Multimeter IME1A
Drigital Multimeter 3461 A
Prograrmmabde A tlensator MAT-1070
Condenser Microphone 4180
Messuring Amplifier MA-4IK AL
Andio Analvzer AVE-3360A

Serial Mo,
MY 52302742
MYS3220104
MY 53220076
MY 6024273

62100114

29775900

34560495

V74486069

Cert. Mo, 3

Job Mo,
Pages

Cert. No,
EF-0008-22
EEL.BP. 04/0265
EEL BP, 031265
EFL.BP. (15/0265
EF-({{id-22
AA-1013-22
AA-3005-22
EF-0010-22

ACC2027
YVOOSACD08]

: 2aofd

Due Trate
04-Feh-23
09-Feh-23
{19-Feh-23
09-Feh-23
07-Feb-23
24-Feb-23
22-Feh-23
07-Feb-23

2, This resuli of calibration wes found accwersie as shown on date and place of calibration for this calibtrated fiem only,

3, This certificate 15 traceable fo the international system of unit meintained at

3.0 Mational Institote of Metralegy (Thailand]),

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

QF-TS12-04-04-03{M504



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
IR Oe CALIBRATION LABORATORY

Continuation of Cabibration Certificate

Cert. Mo, @ ACCI202T
Job Ne.  : VOASACHE]

Pages @ 3of3
Result of calibration =
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainly Tinit
(dB) (B} (dB} (B} idB}
i 34,17 017 .14 .40
2. Frequency
Specified Measured Dreviated l'olerance
Frequency value value Unceruuinty limit
(e {Hz) {%) {%) {%)
[[ERT | 009 02 i1 1.0
2, Todal distortion
Measured value { 36 ) Uncertainty { % ) Tolerance limat { %5 )
1.22 (FR ¥ 3.0

The reponed uncerainty is based on 4 standard imcertainty multiplied by coverage factor & = .

o any value following calewlation,providing a lavel of comfldence of approximsealy 95 %

End of Calibration Certificate

QF-TS 1 2<k-DA-02R
,-': T /@\ -



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-42111 Sinnthem Rd,Bangbumey, Bangplud Bangkok 10700 THAILAKD. NSCTI5I=T1% 17025

Tel0-2435-8300  Fax.0-2433-1679 e-mailcal-center@sithiphorncom httpyfwwwisithiphomeom

CALIBRATION G354

Cerl, Mo, ; ACL2I1171
Pages : 1ol8

Calibration Certificate

Equipment :
Manufacturer :
Muaodel

Serial No.:

1D Mo :

Condition Az Found :

Customer ;

Location :

Ambient Temperature :
Pressure :

Relative Homidity :

Heceived Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RIOM

NL-42/ Microphone UC=52 ( Preamplifier NH-24
DOBSRS25 [ 158776 £ 58777

BKK F50115

GOOD

ALS LABORATORY GROUP {THAILAND) OO, LTH.
104 PHATTHANAKAN 40, PHATTHANAK AN ROAD,
KHWAENG PHATTHAMAKAN, KHET SUAN LUANG,
BAMGROR, 10250 THATLAND,

il ?_i

|
(23043} e i VIEW BF e
(1013 43 ) kPa AN ﬂ
(400 +£320 ) "% | APTIREE S B
2
NEXT QAL DATE H‘I"II "Iri‘r*
09 DECEMBER 2021 . g

14-15 DECEMBER 2021
16 DECEMBER 2021

Mathakom Pisutpaisan

LDl -

Thanaku] Petchurai

This cenificate is issued in accordance with the requirements of ISOVIEC 17025 standiard, may ol be reproduced

other than i full, except with the prior written approval of the hesd of Calibrotion Laboratory,

OF-TS1 204 -{b-006 64



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RPN INES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Na. 1 ACL2ZI1T]

Job Mo, @ VOBSACTNA

FPages : Zaf8
Calibration Procedure ; CP-AC-01

Calibration Method :

This equipnwent was calibrated by based on IEC-61672-3 (2013} Standard For sound level meter (SLM),

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
St Instrumenis,

Fortests resulis of each items were made by observation of coch Tnstroments display and also with SLM s display.

Condition of this result of calibration :
1. Beleremce Standerd Instruments -

Instrument Model Serial No. Cerl. No, Due Date
Waveform Gencrator A3ZN0N MY4S017076 Er-0012-21 10-Feb-22
Waveform Generator 335118 MYSZI02742 EF-0i 1-21 I0-Feh-22
Digital Multimetcr LEET Y MY 33220104 EEL.BP. 050264 10-Feb-22
I:I-ngtlﬂ Multimeier EEE TN MY S3I20TH EEL.IBP. DHE&{I I:_IE-F&I:—EE
Digital Multimeter REA6A 1997025 EEL.BF. Dai1264  05-Feh-22
Programmable Attenumtor MAT-1070 B21080114 [ S00-0T T T4 E 08-Mar-22
Condenser Microphone 1 Rib 207790 AA-1008-21 05-Feb-X2
Measuring Amplifier NA-4ZKAl 4560495 AA-3003-21  16-Feb-22

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is raceable 10 the international syslem of uiil maintained al -

3.1 National Institute of Metrology { Thailand).

1.2 Thailand Instinste of Scientific and Teclnological Research (TISTRL

CF =TS 204 <=L

5 ..



S

ITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.

RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

summary of Measarement Result ;-

Cert, No, = ACL2ITT
Job Mo, @ VURSACTDDAZ
Pages : 3ofB

Uncertainty Maximum-permitted
Parameier Pasy | Fail wneertuinty of
(dB)
meazurement (dB)
1. Absolute sensitivity v - 0.2 NiA
2. Solf-gencrated noise v 02 MA
3. Acousticnl signal tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
OO0 Ha v (3 0.7
4. Elecirical signal tests of frequency weightings
For 10 Hz to 4 kI v 0.3 0.6
For =4 kHz to 10 kHz v 0.3 0.7
For> 10 kHz 10 20 kHz - - Lo
3. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level range v (.2 0.3
B. Level lincarity including the level range control v 0.2 0.3
Q. Tone burst response v k2 0.3
0. Peak C sound level v (2 0.33
1. Overload indication v 0.2 025
12, High Jevel sthility v 0.1 0.1

QF-T5 1 2-0 -0 4020000

7o 48



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerf. No, : ACL21IT1
Job No. 1 VOSACODIZ

Fages : 40lB

Result of calibration :

1. Absolute sensitivity

Heference Measured Acceptones
Acoustic Signal Value Deviation Limiit
(4B ) (dB ) {dB ) (dB)
439 (93,96) 91,9 0.0 3

2. Self-generated noise
2.1 Mormal test

Mleasured Value
idB )
3.4

2.2 The microphone of the sound level meter was reploced by electrical signal mput device,

Frequency Mensured value
Weighting i dB )
A - weight 116
C - weight 178
Flat 32

3, Acoustical signal fests of Treguency welghiings
Meter free-fickd acoustic response at a level of 84 dB

Frequency Deviation from varlous frequency weighting response curve (dB)
Lt Flat Cwelght | A-weight e
Limais
125 0.4 04 0.5 + 1.5
[ 00y =[] 0.1 0.1 £ 1.0
BO0 1.8 27 2.7 +35.41

OF-TS1 240040210
s 7.



SITHIPORN; SITHIPORN ASSOCIATES CO,LTL.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ass0ciates

4. Elecirical signal tests of lrequency welghtings

Weighting network response with rekative to 1 kHz.

Cert. Mo,
Job Mo,
Pages

: ACL21ITH
T VURSACDONAR
: 5of8

Frequency Deviation from various frequency weighting response curve (dB)
{Hz ] . . Apcepiance
Flat C-weight A-weight N
63 fh0r 0.0 (1] =10
123 (.0 0.0 0.0 £13
250 (h0 b0k 0,0 &].h
L] k(K (b Ch L300 &5
1000 0k .0 0.0 £1:0
0L AE {0 (10 0
4000 (LR H] R 0.0 41,0
BO00 (.0 i 0.1 +5.0
5, Frequency and time weightings at 1 KHz
5.1 Freguency weightings at | kHz
Measgyred Drevianed Acceplange
Frequency Yalue Value Limits
Weighting (B ) LY [ dB )
A - weipht LR 0,0 -
C- \'-'-E'Jghl. Q4.0 (1.0 £ 2
Flat Qa0 L k2
5.2 Time weighting at | kHz
Meagured Deavinted Accephance
Frequency Value Vahie [Limits
Weighting {dB } i dB2 ) (diy
Fast Q.0 0.4 =
Sl Q4.0 1,0 + 0.1
Leg a0l 0.0 £0.1
i, Long = term siability
SLM Dasplay | SLM Dizplay | Devioted Acceplance
Frequency at Ll at final Value Limits
Weighting { dis ) [ dB ) (dB ) (dB )
A = weight 94,1 941 0.0 £ (.3

QF-T51 2-04-M-020614

7



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

d550Ciaies

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

CHF-TS12-04-4M-020004

Anticipated | Measured Deviated Avceptance
Vilwe Valuwe alue Limiis
(dB) {dB ) (dB ) (dB |
137.0 137.0 00 +1,1
136.0 136.0 0 £1.1
135.0 135.0 .0 =11
134.0 134.0 (0 11
133.0 1330 L + L1
132.0 132.0 i & .1
131.0 131.0 .0 1.1
12%.0 129.0 .0 + 1.1
124.0 124.0 0.0 1.1
[ 19,0 119.0 i £ 1.1
114,40 114,40 0 1.1
100 10M.0 (.0 1.1
[, 00 10,0 iy 1.1
Lo 9.0 .0 o |
Q4.0 S0 .0 L1
RO 80,0 LA = 1.1
B4.0 8.0 0.0 1.1
T80 TR (. =11
740 4.4 .0 ES R
69.0 69.0 .0 & 1.1
64,0 4.0 0.0 1.1
58,0 55.0 0.0 +1.1
4.0 54.0 0 L1
400 49,6 .0 & 1.1
44.4 44.0 L & L
39.0 35.0 .0 1,1
M0 34.0 0.0 & 1.1
0.0 299 =[] 1.1
200 289 -0 e 1.1
28.40 279 0.1 1.1
274 269 =(3.1 = 1.1
260 259 -1 + 1.1
250 249 0.1 £ 1.1

Cert. No. : ACL211T]

Jab Mo,
Papes

T VOREACAR
: ol 8

bV 98



SITHIPORN; SITHIPORN ASS0OCIATES CO,LT.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

gssclatles

Cort. Mo, ¢ ACL21171

Job Mo, 2 VORSACDOIZ
Pages p Tofl#
B. Level linearity including the level range eonirol
Anticipated Measured Dreviated AcCeMance
Range Valueo Valuwe Value [Limits
(dB) {dB ) (dB } (dB )
At 4.0 G40 (b £1.1
9. Tone burst response
Time Toene burst Anticipaged Measured Dieviated Acceptance
durazion, Th Cycle Value Value Ve Limits
Weighting {ms) | dB ) (dB ) (dR) { dB )
0.25 | 1080 107.9 0.1 1.5 :-5.0
Fast 2 ] 117.0 117.40 {10 | e
20 Bk 1340 134.1 0.1 1.0
i 2 8 1080 108.0 0.0 1.5 ;-5.0
2000 SHD 127.46 127.6 0.0 &0
.25 1 Q0.0 G809 -0, 1 1.5:<5.0
SEL 2 5 100 10E40 LR 1L0:-25
20 ik 1280 12B.0 0.0 &=1.0
10, Peak O sound level
Mumber of cyele Anncipated | Measured Deviated | Acceptance
in Wilue Walue, Lepeak Value Eimits
fest signal {dB ) {dB } [ dB} {dB )
Continuous 1330 130 0.0 =
Chie 1364 1363 =31 +3.0
Mumber of cyvele Anticipaicd Measured Deviated Acceplance
in Wil Value Value Limits
Test signal | dB | i{dB ) [ dB ] {dB ]
Continuoes 133.0 133.0 0.0 =
Positive half cvele 1354 1352 -1,3 2.0}
Megotive half cycle 135.4 1352 -}, +3.0

QF-TS 1 2-04-4M-02064

P B,



SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.
_ CALIBRATION LABORATORY

Continuation of Cahbration Certificate

as550ciates

11, Owerload indication

Cert. No. : ACL2I1T

Job Ne.
Pages

Measured value ( dB ) Deviated Avceptance
Positive MWegative Value Limits
one-half'cycle | one-half cycle {dB ) (dB )
89.6 BG.5 0.1 =10k
12. High level stability
SLM Display | SLM Display Dieviated Acoeptance
Frequency at initial at final Value Limits
Weighting i dB ) {dB ) (dB ) {dB}
A= weight 137.0 137.0 .0 +HL3

: WOB5AC0033

BolB

The reported uncertainty 15 based on a standard uncertamty multiplied by coverage factork =2

or any valve following caleulation providing a lavel of confidence of approximately 95 %

L =T51 20401260

End of Calibration Certficate

7. -



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirlnthorn Ba, Bangbumre, Bangplud Banghkok 10700 THAILAKND. HSC=TISH=TIS 17025

Tel0-2435-8800 Faxd-2433-1679 e-mallcal-center@sithiphorn.com hitp:/www.sithiphorn.com

CALIBROTIC D354

Cert. Mo, : ACLZZ039
Pages : luofB

Calibration Certificate

Equipment :
Manuflacturer :
Model :

sSerial No.:

1y No.:

Condition As Found :

Costomer :

Lacation :

Ambient Temperature ;

Pressure ;
Relative Homidity :

Received Date @
Calibration Date :
Date of Tssue

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UE-52 7 Presmplifier NH-24
(0572452 / 171618 72790 . r
BEK F80922

GO0

ALS LABORATORY GROUP (THAILAND) CO, L.TD
[T PHATTHANAKAN 40, PHATTHANAEAN RD&B,,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK. 10250 THAILANI, :

T

— - | b e S
[ 1013 23 kP :

. PRROVED BY L5
[ 500 420 ) u

wextcaL pate A2 ’J ".;53 3

e Rl L el TE—Y

05 JANLUARY 2022
12-14 JANUARY 2022
17 JANUARY 2022

Nathakom Pisaipaisan

7 MR-

[ Thanakul Petchurai

This cemficabe 15 issued i actordance wath the regquiremnents of ISCVIEC 17025 stundard, may not be reproduced

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

F-TH] 2-0d- b -(04



SITHIPOR N; SITHIPORN ASSOCIATES CG.,LTD.
dssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. N, : ACLI2039
Job No. : VCGSACOD41
Puges ¢ 2olB

Calibration Procedure 3 CP-AC-H

Calibration Method :
This equipment was ¢alibrated by mmlﬁﬂﬁlﬁm Wi
The S1M had fests tn Acoustical and Flectrical signal fests of fre
Standard Instrumenss.
For tests results of each iems were made by ohservation T s

§8Bincic chimber und Reference

Condition of this result of calibration :

Waveform Generator I3210A MY 4801 7076
Waveform Generator 335118 MY 52302742
Digital Multimeter I34A1A MY 53220104
Digital Multimeter TM61A MYS3I220076
Digital Multimeter IH46LA MY B0024273
Progmmmahle Atienuaior MAT-1070 621001 14 22
Condenser Mieraphone 4180 2977900 21
Mensuring Amplifier NA-SZKAl 34560495 2
2. This result of calibription was found accurate as shown on date and place of calibrati only,

3, This certificate is traceable 1o the international system of unit maintained at :
3.1 Mational Institate of Metralogy ( Thafland),
3.2 Thailend Institute of Scientific and Technolog)

QF-TS1 2-0M--020684
7 AR



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLI2039
Job Mo, ¢ VORSACHIA
Pages t Jofd

Summary of Measurement Resull ;

Lncertainty Maximum-permitied

Parameter Pass | Fall uncertainty of
(dB) :
measurement (dB)

|, Absolule sensitivity v - e . N/A

1, Self-generated moise v . 03 WA
3. Acoustical signal {esis of frequency weightings

125 Hz v 0.3 0.6

1000 He v 0.3 0.6

B0 Hz v - 0.3 0.7

4. Electrical sagnal tests of frequency weightings

For 10 Hz te 4 kHz v 0.3 1.6

For = 4 kHz o 10kHz v - 0.3 L7

Fear = 10 kHz to 20 kHz - - - 1.0

5, Freguency and time weightings al § kHz v - 0.2 0.2
6. T.ong - ferm siability v - 0.1 . k1
7. Level lmearity on the reference level range v - {2 uﬁ
8. Level lnearity including the level rangs control v = 1.2 0.3
9. Toawe hursl respanse v 2 k3
10, Peak C sound level ol (.2 01,35
1 1. Dverload indication v = ka2 (.25
12, High level stability v = 01 0.1

OF-TH | I-D4-0E-00664
P 7



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ik e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, @ ACLIX03%

Job No. @ VOBSACDIE

Pages  : 40l 8
Result of calibration =
1. Absolute sensitivity
Relerence Mﬂ:ﬂp"ﬁﬁ .|'-I§.il:rf4._'1'.ll:m'r|.‘-:

Acoustic Signal Value Deviation Limit

(dB ) [ dB ) {dB ) (dB ]

3.9 (93.96) 93,9 (0 03

2, Sell-generated noise

2.1 Mormal 1est

Measured Value
{ df |
14.4

2.2 The microphose of the soumd level meter was replaced by electnical eiglmll.fi_tlpnl,ﬂ:gag'l':g

Frequency M enzured value
Weighting (dB )
A - werghi 1240
L= weight 15.8
Fim 244

A Acoustical signal tests of Mrequency welghtings
Meter free-field acoustic response at a level of 54 dB

Fregueney Deviation from various frequency 'ﬁl!gl.{ng response curve (dA )
{ Hz ) ] 5 Accepiance
Flar C-weight A-weight ek
: Limiis
125 0.2 ) e k2 ki 1.5
1EHI -ik1 -0, ] =k + L0
S =15 0.5 =14 5.0

QF-TS 1 2=02-04-G2 0ndd
..: ¥ m—’ P



SITHIPORN; SITHIPORN ASS50CIATES CO,LTD.
CALIBRATION LABORATORY

gssociateg

Continuation of Calibration Certificate

4, Ebectrieal signal tests of frequency weightings

Wenghiing metwork response with relative 1o 1 kHz

Cert. Mo,
Joh Mo,
Magres

s+ ACLIZ0AY
T VOGS ACIHI
: 5aol8

Frequency Deviation from vanoas ﬁ'ﬁq_lmlﬂ}f‘i?ﬂ'?]r.m* reaponse curve (dB)
(2) Flai C-weight A-weight | T
63 {11 i} (i 220
135 0.0 0.0} (0.0 =15
250 0.0 0.0 (0.1 418
) 0.0 .0 (0,00 +1.5
1000 0.0 .0 0,0 +1,0
20000 0.0 0.0 0.0 +2.0
AN (i (i (L6 +3.0
L] 0,0 i1 (AN x50
5 Frequency and time weightings at 1 kHz
3.1 Frequency weightings at 1 kHz
heasured Deviaied ALCEpmY
Frequency Value Value Limits
Weighting () (B ) {dB )
A - weight a0 (.10 -
C - weight 4.0 0.0 + 0,2
Flag G40 LLk 02
5.2 Time weighting ai 1 kHz
Pl e Deviates Acceptrmce
Frequency Valug Walwe Limis
Weighting (dB) (dB ) ( dB )
Fast G0 L0 =
Hiow Ba1,0 (.0 a0,
L B0 ERE] 0.1
. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency al initial il finil Vilue Limits
Weighting i dB ) i dB ) i dB ) {dB )
A - weight 94,0 940 0.0 +03

QF-TE| 2-0d-{4-00 000

7

At



SITHIPORN SITHIPORN ASSOCIATES CO,LTD
bttt e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Mo, @ ACL22039
Joh Me, : VOBSACD04]
Pages : bolB

T. Level linearity on the reference level range

Anticipated Measured Dievinted Acceplinee
Value Walue Value- Limits
i dB ] (dB ) (el {dBE )
137.0 137.0 . £l
| 3.0 136.0 X1} + 1
1350 1350 0.0 L1
| 34.0 134.0 0.0 +1.]
[33.0 1330 (.0 de .
[32.0 1320 (.0 t |.]
131.0 131.0 .0 1.1
124.0 1259.0 0.0 & 1.1
124.0 | 24.0 0.0 & 1.1
1180 1940 .0 =11
114.0 140 .0 +1.1
10240 10590 1.0 +.1;]
104.0 L0400 0.0 + 1.1
Q4.1 CEN) 0.0 + 1.1
Q4.0 04,0 0.0 +1.1
) RO 0.0 k1L
840 8400 0.0 + 1.1
79.0 79.0 1.0 & T
74,0 74,0 0.0 FEn
(9.0 69.0 L0 + 1l
fih.1) G400 (1ie} 1.1
540 9.0 ENH] TR |
54.0 53.9 -1 + 1.1
440 44,0 i} £ 1.1
44,0 439 (1.1 £ 1.
A0 AEQ =111 + 1,1
34.0 339 -1, + 1.
30,0 299 (1.1 £1.1
290 289 (1.1 £ 1.1
280 279 (1. £ 1.1
270 26.9 -1 £1.1
26.0 259 (L1 1.1
250 2.8 02 £1.1

OF-T5 1 2-04-02-00006064 :



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
it CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2ZNIA0
Job Mo, VOGEACD04 1
Pages : Tol¥
B, Level linearity including the level range eontrol

Anticipated Measured Deviated Acceplance
Range Wl Veloe Value Limits
{dB ) [ dBb} (dB} 1dB)
Auto 44.0 w0 ag +i1
B, Tone urst respaonse
Tume Toinie hursl Amicipated M eisured Dreviated | Acceptance
duration, Th Cyele Valuc WValug Walvhg: Limiis
Weighting |  (ms) (dB ) (dB) {dB ] {dB)
(.35 | L8.0 10749 0.1 . ESeEn
Fast % " 1170 117.0 0.0 025
200 B 34,0 1540 (.0 =|:Lﬂ
i 2 R 1 0.0 1088 0,0 15 }:q
200 El 1276 1274 1,0 £1.0
0.25 1 94,0 Y80 0.1 154 -50
SEL 2 8 1080 080 0.0 (R I
200 H 12810 280 1,0 :i:'E_[l
1, Peak O sound leviel
Numhber of cycle Anticipated b easured Devinded Aamptamn:
i Vale - |Valug, Eepeak|  Valie Limits
test signal [ dE ) (dB ) (dB Yy {dB )
Continuouns 133.0 133.0 0.0 3
Chne 13%4 © 1358 1.6 +30
Mumbeer of cycle Anticipated Wl easured Deviated Acceptance
i1 Value Walus Walue Limits
lest signal [ i3 ) i «B ) ( dB ) [ dB )
Continious 133.0 133.0 L. =
Positrve half cyele 135.4 135.2 0.2 2.4
Nuga_;l:i'-'l: half ewvele 1254 1252 3.2 +2 101

QF-T5 1 I-0a-0a- 2T

T el



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL22030

Job Mo, VOBSACHO41
Pages : Nof8
11, Overload indication
Measured value ( dB )
Posiiive Negative
12. High level stability
SLM Display | SLM Display
=iy at initial ut final Value
Weighting (dB ) ( B ) {di )
A - weight 137.0 1374 0.0
The reported uncertainty is based on & standard uncerainty multiplied by coverage fise ark =2

Iﬂ*lﬁ'j' value following calculation, providing a lavel of confidence of approximit

End of Calibration Certificate

QE-TS 124K -0 -2 D 54
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

£531-45111 sianchorn Rd, Bangbumin, Bangplud Bangkok 10700 THAILAND.
Tel0-2435-8800  Fax,0-2433-1679 e-mailcal-center@sithiphorm.com hitpsfwawsithiphom.com

WSC-TISI=T15 17025
CALIERATION D394

Cert. No, ; ACLI2043
Pages i 1ofR

Calibration Certificate

Equipment :
Manufactorer :
Muodel ;

serial No.;

13 Mo,:

Condition Az Found

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity ;

Received Date ¢
Calibration Date -
Date of ssoe ¢

Calibrated by :

Approved by :

SOUND LEVEL METER

RICMN

NL-42/ Microphose Uﬂ-ﬂimmﬂﬁdnmfld
(00873053 / 171587/ 73329

BEE FS0430

GO

ALS LABORATORY GROUP (THAILANIDN L LTE, ’
104 PHATTHANAKAN 40. PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

( 230 23 ) o0 I VE
(1013 £3 ) kPa ! "ﬁ—»@
[ S0.0 =720 g ] II‘E'::r"lrE:'Elll'll ....... -
l REXT CAL DATE -...'iz.“.?’ /29
RT G :

U5 JANUARY 2002
12-14 JANUARY 20227
17 JANUARY 2022

Halhakom Pisutpaisan

RS

Thanakul Petchurai

This certificate is issued in accordance with the requirements of 1SOVTEC 17025 standard, may ot b reproduced

other than in full, except with the prioe written approval of the head of Calibration Laborstory,

L= | 2040 -0 2 (e



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
R s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22043
dob Mo, VORSACH041
Pages p Tol®

Calibration Procedure : CP-AC-D1
Calibration Method :
This equipment was calibrated by based on TEC-61672-3 (2013) Standird fo ivel meter (SLM).

The SLM had tests o Acoustical und Electrical signal tests o
Standard Instrumenis, . ig
For tests resulis ufmdthmimnudnh;ﬂﬂgnﬁmuf TR i et

Condition of this result of calibration ;

I. Reference Standard Instraments |
Waveform Generator 332104 MYJE01T076
Wavelorm Generator 335118 MY 52302742
Digital Multimeter J3461A MY53220004  EELBP
Digital Multimeter 33614 MYS3220076  FELRP. O
Digital Multimeter H461A MY 60024271
Programmable Attenuator MAT-1070 621001 14
Condenser Mierophone 4180 2977900
Measuring Amplifier NA-42KAl 34560493

2, This mﬂhﬁfmﬁh&ﬁm wits found accurate as shown on date and place of ealibration
3. This certifiute is traceable to the international system of unit maintined of - )
3.1 Nationl Institute of Metrology ( Thailend),

UF-TS12-(4-(M-020664 E’: i
i, 1 d L



SITHIPORN; SITHIPORN ASS0OCIATES CO,LTD.

associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

leasur nt Resualt :

Cert Mo, : ACLZ2043
Jabh Mo, : VO&SACMIA]

Pages @ 3ofB

Uncertainty | Maximum-permitied
Farameter Pass 0 uncertainty of
(a5 ‘measarement ()
1. Absiclute sensitivily v (T WA
2.5l f-generated noise v L A
3. Acoustical signal tests of frequency weightings
125 He v N3 L6
1000 Hz v 0.3 11,6
R000 Hz v 0.3 0.7
4. Flectrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 06
For > 4 kHz 10 10 kHz v 0.3 0.7
For = 10 kHz 10 20 kHz - - 1.4
5. Frequency and tnme weightings at 1 kHz v 0.2 ﬂ?
6. Long - term stability v 0,1 .1
7. Lavel linearity on the reéference level range v .2 0.3
£, Level linearity including the level range control v 0.2 0.3
%, Tone bursl respunss v Q& 1.3
L0, Peak C sound level v 0.2 0.35
| 1. Overload indication v 0.2 0.25
12. High level stability v 01 0.1

QF-TS12-(4-4-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
B33GCiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACLIZM3
Jub Mo, ¢ VORSACHDN

Papes

4ofK

Result of calibration :
1. Ahsolute sensitivity
-
(dB)
93,9 (93,96}

2. SelF-generated noise
2.1 Mormal test

Pleasured Vialoe
LdB |
14.6

2.2 The micrephone of the sound level meter was replaced by electrical signa input device,
Frequency Measured value
Weighting (dB)

A - wreight 13,1
€ - weight 9.4
Flai

3. Acoustical signal tests of frequency weightings =
Meter free-ficld neoustic response at n level oF84 dB

Frequency Dieviation from varios feé :;.-:.-=.-'_;._::.;-__.-_.-=-;:_:-- ;;_ '.'f:.. respemse curve (A8)
| Hz ! o o Aceeplance
} Fm o E. . 1 E !:'.. ﬂ;ﬁ:;j“
125 (2 12 02 + 1.5
10K 0.0 0.0 .0 & 1.0
B -3 k3 -2 £5.10

ﬂF—Tm:r-m-maum
P28



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo,
Jali Ma,

Pages

P ACLIZ043

t VOASACD04]
t Salk

4. Electrical signal tests ol Treguency weightings

Weighting nerwork response with relative to | kHz.

Freguency Dieviation from various frequeney weighting response curve (dB3)
({Hz] z 2 - Aceplanee
Flat C-weight A-weight - le
fi3 0.0 0.1 S 1) £2.40
125 0.0 0.4 0. 14
240 0.0 0.0 (0.1} £15
S0 0.0 01 0.1 x5
| 00K 0.0 0.0 .03 =10
2000 (.0 0.0 0.0} 2.
i) LIk LhEh 0.0 3.0
b e ] Lh,La i1 il =50
E. Frequency and thme welghtings at 1 kHz
5.1 Frequency weighiings al 1 kHz
Measured Deviated Accopiance
Frequency Value Value Limiis
Weighung ( dB ) [ dB ) {dB )
A = woight G 3 (L1 .
€ - weight 9400 0.0 02
Flat 44,0 Ll = {2
5.2 Time weighting &t | kHz
Mensured Deviated Acceptance
Frequency Value Value Limits
Weighting {dB (dB ) ( dB )
Fasz L4 0 (0
Sl Q.0 .0 =01
Leg B4l .0 £ (11
&, Long - term stability
SLM Dhsplay | SL3 Display Devanted Acceptine
Frequency al indgial at fisal Value Limxitz
Weighting (dB} ( dB ) (4B {dB )
Lt l.".'l.‘iEh! W1l 01 b0 (3,3

- T30 Z-0d-04-0 A G4

Sl




SITHIPORN; SITHIPORN AS50CIATES CO,LTD.

ssocigles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

T. Lewel linearity on the reference level range

QIE=T5 1 2D 20000

Arteipied Measured Dravimtesd Adcepiance
WValue Value ?é[uu Limits
(dB ) LB} LBy {dB )
137.0 137.0 a4 +1.1
| 260 136.0 0.0 E i
135.0 135.0 0.0 +1,1
134.0 134.0 0.0 LA
133.0 133.0 0.0y & ].]
132.0 1320 (I 1.1
L31.0 131.6 i |
[25.0 12840 L) + |}
F24.0 24,0 0,0 + 1.1
119.0 1190 0.0 + 1.1
114.0 114.0 i £ 1.1
109.0 1090 0.0 1.1
104.0 (4.0 .4 + 1.1
499 0 09} 1.0 £ 1.1
94.0 04.0 .4 4 1,1
590 89,0 1.0 41,1
84.0 8.1 0.1 + 1.1
79.0 79.0 (0.0} = 1.1
74.0) 741 (1.1 k1]
6,01 &1 0.1 + LI
i.0) .00 (L0} &1L
9.0 541 (1 &Ll
4.0 .0 PR T Il
4400 440 (i 1.1
4.0 4.0 0.0 1.1
i 3.0 0,0 + 1.1
34,0 4.0 03,0 +1.]
3.0 .0 0,0 % 1.1
29.0 29.0 0.0 x 1.1
28.0 28.0 {3, £ 1.1
27.0 27.0 (.0 £ 1.1
1601 259 -0, 1 & 1.1
250 25.0 0.0 + 1.1

Cort. No. § ACLI2M3
Job Mo, ¢ VORSACHNA]
Puges : 6ofR

T



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

gesocliates

Cort. Mo, » ACL22043
Joh M,

Papex 3 Taol¥
& Level linearity inclading the evel range control
Anticipated Maeazured Deviated Acceptonce
Range Walue Value “Waloa Lirmits
LdB ) (dB ) (dB ) (dB)
Auto 04.0 939 11 £1.1
9, Tone bursi response
Time Tone barst Anticipated Mcasurcd Deviated | Acceptance
duration, Th Cvele Vailue Value Valiee I..l;m[tﬁ_
Weighttng (ms ) {dB | (dB ) [ di3 ) dis )
(1,25 ] 108.0 107.9 0,1 1550 |
Fast 2 ] 1170 117.40 0.0 1.0 525
200 L 1340 1340 1.4 =18
: 2 3 1084 108.0 0.0 EXC
Slow = i
200 Rk 127.6 127.6 0.4 10
0.25 | 05,00 95.9 0.1 1,5:-50
SEL 2 8 10841 15,0 0.4 1425
200 801 128.0 128.0 0.0 £1.0
0. Peak C sound level
Mumber ol cycle Anticipated Measurcd D:*du]‘.ﬂd A;:u;pmn:
in Value  [Value Lopesk|  Value Limit=
test signal {dB ) {-ﬂﬁ} : {ﬂﬂi (B )
Contnous 133.0 133.0 0.0
One 136.4 1363 -1 £3.0
Mumber of cvele Anticipated Measured Deviated Acceplance
in Sl Walie Walue I trmits
fest signal {dB ) [ dls ) [dB} (s}
Conlimiios 1330 133.0 A -
Positive halfl cycle 135.4 135.1 1.3 +21.0)
Megative half ovcle 1354 [ 35.2 {1,2 +1.0

LIE=1 5 2= (sl 02 (kb

A

1 VOOSACHHML



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
2FpOChavres — CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22043
dab Mo, 1 VOGSACDI4]

Pages : fof8
11, Overload indication
Measured value { 4B )
896 BO6
12. High level sability
. SLM Dasplay | SLM Display
Frequency at iniial
Weighting {dB }
A - weight 137.0

'Ihumgn:tﬂmnmm:ymmm on a standard uncertainty multiphied by coven A fi
or any value fallowing caleulation,providing a lavel of confidence of appro

End of Calibration Certificate

OF-TS1 2-04-k4-41 Tiated



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ., Bangbumery, Banaplud Bangkok 10700 THAILAND. NSC-THEI=TIS 17026
Teld-2435-8800 Fan0-2433-1679 e-mailcal-centen@sithiphom.com http://www.sithiphom.com CALIBRATION 03594

Cert. No, 1 ACL221N

Pages: @ 1of8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : BI1OMN
Model : ML.-42/ Microphone UC-52 / Preamplifier NH-24
Serial Mo, Q0597156 £ V704035 ¢ TR0
In No.: BEK Fs0994
Condition As Found : GO0
Cnstomer * ALS LABORATORY GROUP (THAILANIY o, LTR

104 PHATTHANAKAM 40, PHATTHANAEAN ROAD,
EHWAENG PHATTHANAEAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - .
Ambient Temperature : (23.0£3) b & | R
Pressure : ( 1013 £3 ) kPa |
Relative Humidity : {500 £320 ) "4 i A
|
Received Date ; (% SEPTEMBER 2022 | NEST CAL. DATE .
Calibration Date ; 07-08 SEPTEMBER 222 L
Date of Issue : 14 SEPTEMBER 2022

Calibrated by : Nathakom Pisutpaisan
{  Thanakul Petchura

This ceriificate is issued inosccordance with the requirements of TSOAEC 17025 standard, may nod be reproduced

other than in full, except with the prior written approval of the hesd of Calibration Labosatory.

QF-TEI XL -Nd-G G



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
S S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL2219]
Job Na.  VOGSACDOHT
Fages : 2of8

Calibration Procedure : CP-AC-0]

Calibration Method :
This equipment was calihrated by bused on IEC-61672-3 (20023} Standard for sound level meter {SEM )L

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Slandard [nstruments. :

Fuor tests results of each items were made by ohservation of each Instruments display =nd also with SLM's display.

Condition of this result of calibration :
|. Reference Standard Instrmnends :

Instrument Muodel Serial No. Cert. No, g Date
Waveform Generator 332104 MY4B01 7076 EF-(H07-22 {4-Feb-23
Wavelorm Generator 135118 Y E2302742 EF-i08-22 04-Feb-23
[npatal Mulbimeter 3M61A MY 532200104 ECL.BP. (400265  059-Feb-23
Digital Multimeter 13461 A MY33220076 EEL.BP. 0370265  (9-Feb-23
[gatel Mullimeter d61A MY GOI24273 EEL.BP. 0510255 089-Feb-23
Programmable Atenuaior MAT-1070 G2ZI001 14 EF-008=22 07-Feb-23
Condenser Microphome 4184 29770 AA-T01 322 24-Feb-23
Measuring Amplifier MA-STEAL 34560495 AA-ZDOS-J3 2a-Feh-23

2. This result of calibration was found accurate as shown on date and place of calihration for this calibrated ftem only.
3. This certificats 15 trsceable o the inlemational syvstem of unit maintamed ot ©

3.1 Mational Tnstinne of Metrology (Thailand),
3.2 Thailund Instimte of Scientific and Technological Research (TISTR)

QF-TS12-04-04- 0200664
o AL



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
I CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, 3 ACLIZIN
Job Mo, @ VORSACDHIRD

Papes 1 3ofd

Summary of Measurement Result ;-
Uincertainty Maximum-permitted
Paramweler Pass Fail wneeriainty of
) measurement (dB)
1. Absolute sensitivity ¥ 0.2 NA
2. Self-generated noise v 0.2 MA
3. Acoustical signal tesiz of frequency weightings
i 125 Hz T v 0.3 ihf
1000 Hz v 0.3 (1.6
KOO0 2 v’ 0.3 0.7
4. Electrical signal tests of frequency weightings
Far 10 Hz to 4 kHz v 0.3 06
For =4 kHz to 10 kHz v 0,3 0.7
For = 10 kHz 10 20 kHz = - - 1.0y
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
|6, Lomg - term stabdlity v i,1 1
7. Level linearity on the reference level range v - 02 0.3
8, Level ngarty including the level ramge control v = 0.2 3
[%. Tome burst response v 0,2 03
1), Peak C sound level v 0.2 0.35
11, Overload indication v - 0.2 0.25
12. High level stability v . 0.1 0,1

QF-TEE 2040402006604 :
Ii" § -



SITHIPORN; SITHIPORN ASS0OCIATES CO.,LTL.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, : ACL22191
Job Mo,

Pages : 4ofB
Resuli of calibration ;-
1. Absolute sensitivity
Reference Mepsured Aggeplance
Acoustic Sigmal Value Dreviation Limit
{dB ) {dB ) {dB ) (dB )
03,0 (03.95) 910 b 40,1
2. Self-generated noise
2.1 Mormal test
Measured Valoe
{dB )
14.3

1 VOHSACDOR]

2.2 The microphone of the sound level meter was replaced by electrical sigmal input deviee.

Frequency Mepsured value
Weighting (B )
A - weizhi 11.6
C - weight 180
Flat 3.3

3. Acoustical signal tesis of frequency welzhitings

deter frec-field acoustic responae at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (di}
[Hz } | . Accoplance
Flat C A
“weight “weight Lirnits
125 0.6 0.7 0.7 15
| KR {14 11,00 0.4 + 1.0
BOKD =27 =27 =26 5.0

QF-TEI M- A

AR




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.. 1 ACL2219
Job Me. ; VOGSACDIET
Papes  ; 5of8
4. Electrical signal fests of frequency weightings
Weighting network response with relative to | kHz,

Frequency Deviation from various frequency weighting response carve (dB)
Ul Flat C-weight | A-weight Fsance
Liming
L .10 .1 .0 210
23 .0 LFR 1] (iR 1] =
250 1.0 1.0 (.0 +1.5
00 1.0 (1 L0 =] 5
100 .0 4 01,0 £1.0
20 {10 0.1 1,0 £2.0
400 1.4 0.1 .4 +3 ()
B0 0l .1 0.1 5.0
5. Frequency and time weightings at | kHz
5.1 Frequency weightings at 1 kHz
Measured Diewviated Acceplance
Frequency Value Value Limits
Weighting (dB ) (dB ) ( dB )
A - weight a4.0) 0.0
L - waight LR 0. 2
Flat G0 L0 =02
5.2 Time weighting at 1 kHz
Measured Dewviated | Acceptance
Frequency Value Value Limits
Weighting (di ) (dB ) ( dB )
Fasi 4.0 0.0
Blow 4.0 {11} £0.1
Leg 9.0 1.0 L1
. Long - term stability
SLM Dsplay | SEM Display Deviaied Acceplance
Frequency at initial at final Value Limits
Weightiiig { dB ) (dB ) (dB) (dB )
A - wedscht .00 @, 1 . 1.3

G- T 1 2-0d- L2 0664

> B




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assacrates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lincarity on the reference level range

QF-TSE2-04-- 0200

Anticipated Measured Deviated Acceplance
Value Value WValue Limits
{dB) (dB) [ dB } (dB )
137.0 L37.0 0.0 el
1356.00 136.0 .0 £ 1:1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 11
133.0 E33.0 LR = L1
132.0 132.0 1.4 + 1.1
151.0 131.0 040 % 1.1
1249.03 L2500 140 1.1
124,06 [24.0 i + 1.1
119.0 115.0 (.1 +1.1
114.0 114.0 i +1.1
1.0 LR (LR 1} + 1.1
14,0 104.1 0.1 + 1.1
0.1 LLER 0.0} + 1.1
4.0 .0 Lk £ 1.1
BO.0 9.0 (i 11] % 1.1
B4.0 £4.0 (L it L.l
FL A T R =S5 1 |
74.0 4.0 (1Y) 411
9.0 69.0 (L] b}
.00 4.4 .0 ikl
S9.0 55.0 .0 & 13
54.0 M0 (1Y) = 1.1
S Ll 4810 (.03 + 1.1
44,0 44141 0.0 £ 1.1
39.0 940 0.0 1.1
340 A0 b i 1.1
ETER] a0 .60 % J,1
29.0 2890 0.1 + 1,1
28.00 1740 =01 += 1,1
27.0 2634 1.1 + 1.1
26.0 26.0 .6 £1.]
25.0 24.9 -1 & 1,1

Cert. Mo. ¢ ACLZ2TH
Job No.  : VOGSACMIEL

Pages

i hofR

Se il



SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

d550cCciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, | ACLXX191

Job Mo,  : VICASACHIR]
Pages : Toff
B, Level lincarity including the kevel range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
{dB ) L dB} {dB ) {dB )
Ao a4.0 94 0 (.0 +1.1
9, Tone bursi response
[ Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cucle Value WValue Value Limits
Weighting (ms} ( dB ) (di )} (dB ) (dB )
0.25 i 108,10 7.9 (1.1 Ll
Fast . B 11740 1169 -1 i ey
200 200 134.0 140 (. 1.0
. 2 E L0e.0 174 -1 [ 5150
2000 00 127.6 127.5 =k 1 1.0
(25 1 .0 BE_E -f).2 I5:=50
SEL 2 b | 080 107.9 -(r.1 10 =5
200 RO 1280 1280 0 1.0
10k Peak C sound level
Number of cyela Anticipated Meazured Deviaed Acceplonds
i Value Value, Lopeak Value Limits
test signal (dB) (dB ) i dB ) (dB)
Continuous 133.0 3.0 0,0
(e 136.4 13854 1.4 +3.0)
Number of cycle Aniicipated Measured Devinded Acceptance
in Value Value Value Limits
test signal (dB) (4B ) (dB) [dB )
Continoous 1330 133.0 .0 =
Positive half cycle 135.4 1351 0,3 £2.0)
Megative half cycle 135.4 135.1 0.3 £2.0

QIF-TH12-04-{k3-(FH M6

= A



SITHIPORN; SITHIPORN ASSOCIATES CO,LTI).

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22191

Job Mo, ¢ VORSACNORT
Papes : BofB
11, Overtoad indication
Measured value { dB ) Deviated Acceplance
Positive Megative Yalue Limits
ooe-hallevele | one-half cvcle (dB) [ B3}
893 29,5 LY x5
12. High level stability
SLM Dasplay | SLM Digplay Deviated Acceptance
Frequency af irnatial at final Value Limits
Weighting {di ) ( di3 ) (dB) (dB)
A= weigh 137.1 1374 0.1 H1.3

The repored uncertainty iz based on o standard uncertainty multplied by coverage factor & = 2

or any value following caleulationpreviding o lavel of confidence of approsimately 95 %

QF-TS| 2-06-{ea-0H

End of Calibration Certificate

7 B



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

431-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND. NEC-TISHTIS 17005
Tel0-2435-8800 Fax.0-2433-1679 s-mall: cal-conteri@ithiphorn.com htpfwwwesithipharmcom CALIBRATION 0354
Certl. No, : ACL22176
Pages @ l1al%

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer ;

Location ;

Ambient Temperature :
Pressure :

Relative Humidiiy :

Received Date 2
Calibration Date :
Date af Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-4LY Microphone UC-52 / Preamplifier NH-24
UIS97161 1 180404 / BR174

BKE FS0996

GOOD

ALS LABOBATORY GROUP (THAILAND) CO,, L.TD:
104 PHATTHANAK AN 40, PHATTHANAEAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGEORK, 10250 THAILAND.

= o

(23.0 £3 ) s I,“L,.W

{1013 £3 ) kPa

o030 ) % | ArrrovED BY
| "

28 JULY 2022 ‘r IEXTCAL, DATE . ”’ |'|5.“__L_.r

15-18 ALMGUST 2022
19 AUGUST 2022

Nathakom Pisutpaisan

7 R

Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOIEC 17025 standard, may not be reprodsced

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

Q=TS 2-4-IM -0 20664



SITHIPORN; SITHIPORN ASSOCIATES COLLTI.
EyansrEye CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 3 ACL22176
Job Mo, VOSACIOT
Pages : 1ol R

Calibration Procedure : CP-AC-]

Calibration Method :
This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

|, Reference Standard Instruments
Instrument Muodel Serial No, Cert, No, Due Date
Wavelorm Generator 332104 MY AEG] TG EF-0007-22 (4-Feb-23
Waveform Generator 335118 MY52302742 EF-(O08=22 04-Feb-23
Digital Mullimeier 134614 MY53220104 EEL.BP. 040265  09-Feb-23
Digital Multimeter 134614 MY 53220076 EELEP. 0302685  00-Feb-23
Digital Multimeter I4461 4 MY60024273  EELBP 050265  09-Feh-23
Programmable Atienuator MAT-1070 62100114 EF-00(2-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560405 AA-3005-22 "22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibeation fior this calibrated jtem only.

3. This certificase is traceable to the international system of unit maintained a1 :
3.1 National Institute of Metrology (Thailand),
3.3 Thailamd [nstitute of Scientific and Technological Research (TISTR),

QF-TST2-(4-0u-0205 04
;. ﬁé% :_-'E: =



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

associates

Continuation of Calibration Certificate

EH.III.I]WL'I'- of Measurement Result ;.

Cert. Mo ; ACLIZ176
Job Mo, 1 VOGSACHTL

Papes ; Aof8

Uncerininty Maximum-permitted
Parameter Puss | Fail uncertainty of
(dB)
measurement {dB)
1. Ahsoluie sensitivity v - 0,2 MNA
2. Self-generated noise v - 0.2 MA
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 06
1000 Hz v e 0.6
SO0 He v 0.5 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v = 03 0.6
For > 4 kHz 1o 10 kiz v 0. 0.7
For = 10 kHz 1o 20 kHz - - [0
3. Frequency and time weightings at | kHz v - 0.2 0.2
6. Long - term stability v - 0.1 i1
7. Level linearity on the reference level range v < 3 0.3
¥. Level linearity including the level range control v = 0.2 .3
9. Tone huest response h v - 0,2 0.3
10, Peak C sound level v 0.2 0.35
1. Overload indication v - 0.2 . 0.25
12. High level stahility v : 0.1 0.1

OF-TS1 20~k =0 2060

> AL



dssdCcCiIales

SITHIPORN ; SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Contunuation of Calibhration Certificate

Result of calibration :

1. Absolute sensitivity

Cert. No. : ACL22176

Job Mo,  VOOSACH071
Pagres HEY 1§
Reference Measured Acceplance
Acoustic Signal Value Deviation Lirmit
{dR ) L dB ) [ di ) i3 )
03.9 (93.95) 93.9 0o +0,3

L, Self-generated noise

2.0 Mormal test

Measyired Yalue
(dB )

15.5

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

Freguency Measured value
Weighting {dB )
A = waigh 11.6
C - weight 17.E
Flast 235

A Acouwstical sheoald ests af Trequeency weightings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (d8)
(k) Flai C-wiihil | g ARGIAR0S
Limuits
123 .1 il LN + 1.5
1 0] (.0 L (u.lp % .00
HOH 0.0 .2 0.2 5.0

=TS 12-0d -k -0 H0

> AL




SITHIPOQRN, SITHIFPORN ASSOCIATES CO.LTD.

d55DC1a1e

i CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings
Weighting network respense with relative to 1 kHe,

Cert. Mo,
Job M,

Fages

: ACL221Th
s VOBRSACHNTL
: 5ofR

Freguency Deviation from various frequency weighting response curve (dB)
b Flat Cweight | A-weight "
Lirnits
i3 =(h1 ;1 =, 1 £2.0
125 -1 Q.0 -[k.1 £1:5
250 F ) ER1 k1 - ]
S0 ) LR ={L.1 1.5
10 (.0 (L0 0.0 1.0
2000 (L1 0 .0 110
il 1.0 .0 {10 #3.0)
& (W) 1.0 .l 1 5.0
%, Frequency and time welghtings at | kHz
3.1 Frequency weightings at | kHz
Mz asared Deviated Acceplance
Frequency Value Value Limits
Weighting { dB ) {(dR ) ( dB )
A = waight 84,0 .0 :
C - weight 04,0 0.0 + 0,2
Flat Q4 .0 + (1.2
5.2 Time weighting at 1 kHz
Meatured Deviated Acceplance
Frequency Valua Value Limits
Weighting ( dB ) [ dB ) L dB )
Fast 0.1} (1,01 5
Elow 4.0 .0 1,1
Leq 94.0) 0,0 40,
B. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency Bt initial at final Value Limits
Weighting (dB) [ dB ) (dB ) {dB )
A - weight Q4.0 o K] 0.3

QAF-TS1 2-04-Da-0 k64

o Ak



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
el CALIBRATION LABORATORY

Continuation of Calihration Certificate

Cert. Mo, : ACL22176
Joh Mo, VOGSACHOTI
Puages s hofl B

7. Level limearity on the reference level ramge

Anticipated Maasured Deviated Accepiance
Vialue Value Valae Limits
(B} { dB ) (dB ) (dB)
137.0 137.0 0.0 i
136.0 1360 0.0 411
135.0 135.0 0.1k =+ 1.1
134.0 134.0 1.0 +1.1
133.0 133.0 (.0 £ 1.1
132.0 132.0 0 @ ].1]
131.0 151.0 (.0 + 1.1
129.0 129.0 0.0 4 1.1
124.0 124.0 0 % ].1
1150 11%9.0 4.0 + 1.1
14,0 1140 Ll = 1.1
L0, R 1.0 +1.1
| O [0 .0 % 1.1
oo 00 {10 x 1.1
9.0 e, i .0 +1,1
290 LR .0 = 1.1
84,0 a1 1.1 x 1.1
T9.0 7.0 0.0 =1.1
4.0 Td.1 (.1 1.1
9.0 G50 0.0 £1.1
CENY 6.0 0.0 £ 1.1
59,00 59,0 1.1 &= 1.1
4.0 4.0 0.0 1.1
40,0 49.0 0,0 £ .1
4413 44,0 0,0 + 1.1
39.0 9.0 (1,00 1.1
3.0 M.l il 1.1
300 2 0.2 + 1.1
290 292 0.2 £ 1
2840 28.1 0.3 £].1
174 7.3 0.3 +].1
6.0 264 (.4 1.1
2510 25.5 0.5 £1.1

OF-T5 | 2-M-14-01204654 -
= W



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
il CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Mo, : ACL221IT6
Jab Mo, ¢ VORSACHOT

Fagis P TolR
#. Level linearity including the level range control
Anticipated | Measured Dreviated Acceptance
Range Value Vialue Value Limits
(dB ) {di ) (dB ) (dB )
AU 94,40 4.0 .40 &1.1
9, Tone burst response
Time Tone burst Amticipated | Measured Deviated Acceplance
durgtion, Th Cycle Value Vialue Value Limits
Weighting {ms) (dB ) {dB ) {dB ) (dB )
.25 1 100803 | 7.9 .1 1.5;-50
Fust 2 " 1170 [17.0 0.4 1.0;-25
201 LU 340 134.0 LR 1.0
2 K 1oE.0 1E.0 0.0 Ly =k
Slow
200 800 27.6 127.6 0.0 410
025 I oo 9RO -1 LigE =X
SEL 2 B 108G L 080 (0 LU0 =2.5
200 RO 128.0 1 28.0 0.0 41.0
ik Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Valoe, Lepeak Value Limits
tes! sigmal (dB } {dB ) {dB ) (df}
Continnons 133.0 | 33.0 0.0 3
Une 136.4 135.6 0.8 £3.0)
Number of cycle Anticipated | Measured Deviated Acceplance
in Value Ve Value Limmits
lest signal [dB} (dB ) {dB) [dB}
Continucus 133.0 1330 (L1 &
Positive half cyele 1354 135.1 0.3 £2.0
Negutive half cycle 1354 135.1 -(.3 2.0

QF-TS1 240 -04-02 0464



SITHIPORN; SITHIPORN ASSOCIATES CO..LTD.

d550Ciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22176

Jab Mo, VOSSACHITH
Pages : BolB
11, verload indication
Measured valus | dB3 ) Dreviated Aceplance
Positive Megative Value Limits
one-hall ¢yele | one-half cyele { db ) {di2 )
59.6 0.6 0.0 £1.5
12, Elgll Bevied sinhility
SLM Display | SLM Display Dreviated Acceplance
Frequency at initial ai final Value L inits
Weighting {dB ) (B} {dB ) (dB}
A - weight 137.0 137.0 0.0 +0.3

The reported uncertinty is based on & standard incertainty multiplied by coverage factor & = 2

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

QE-TS12=(d-14-02 564

End of Calibration Certillcate

77 BRA. .



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

45145171 Sirinthorn Bd, Bangbumny, Bangpdud Bangkek 10700 THAILAND.
Tel.0-2435-3800  Fax0-2433-1679 e-maibcal-center@sithiphorn.com hitp/fwwwisithiphorn.com

MSC=TISE=TIS 17025
CALMIRATION 0354

Cert, Mo, 1 ACL2Z040

Pages : 1al8

Calibration Certificate

Equipment ;
Manufacturer :
Model ;

Serial Noo;

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Daie :
Calibration Date ;

Date of Issue ;

Calibrated by ¢

Approved by :

SOUND LEVEL METER

RICTN

NL-42/ Microphone LIC-52 { Presmyiifier NH-24
(SST162 ¢ 1R04GE / BRETS

HEK FS0597

GO0

ALS LABORATORY GROUP (THAILAND) C(3, ['.';'.lfl.

[0 PHATTHANAKAN 40, PHATTHANAKAN Hl‘]-.aiﬂ,

EHWAENG PHATTHANAKAN, KHET SUAN LL';-"L!EJ'EH,
BANGKOR, 10250 THAILAND,

| | Prlorm 7
— Sl - |
I 13-“ + El h I:{ | I‘:F L ] E l: E’f PALIRE I et gy mbded b B SR irrrs i
(1.3 23 ) kPa ! . e m:é:
W e’-r /13 |
NEXT CAL, DATE . |
08 JANUARY 2022 ; AU
12-14 JANUARY 2022
17 JANUARY 2022
Methakom Pisutpaisan

7:%,&1

Thanakul Petchurai

I'his certificate 15 ssued m accordance with the requirements of ISCVIEC 17025 standard, may mot be reproduced

other than in full, except with the prior writlen approvil of the ead of Calibration Labortory,

QF-T5 1 2-0M-04-G20004



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SESQCIates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, @ ACLI2040
Job No.  : VOaSACD04]

. Pages  : 2of8
Calibration Procedure : CP-AC-11]

Calibration Methad : .

This equipment was calibrated by hased on 1EC-61672-3 mseter (SLM),

The SLM had tests 10 Acaustical and Electrical signal tests of
Standard [nstruments.

For tests results of each items were made by observation of ¢ ik

pehoic chamber and Reference

Condition of this result of calibration :
Wavelomn Generator 33210A MY 45017076

Waveform Generator 335118 MY352302742

Digital Multirneter ERETARN MY 53220104

Digital Multirmeter 13461A MYS3220076  EEL.RP
Digital Multimeter 34461 A MYB0024273
Programienalbile Altetutor MAT-1070 B2L001 14

Condenser Microphone 4180 2977900

Measuring Amplifier NA-42KAI 34360403

2, This result of calibration was found accurate as shown on date and place of calibrati

3, This certifigute is traceable b the inlernntionnl system of unit maintained ol :
3.1 Natiomal Institute of Mealogy { Thailand).
3.2 Thailand Institute of Scientific and Technologi

F=TE | 2-04-0a-02 Db
> LT7



SITHIPORN; SITHIPORN AS50CIATES CO,LTL.

associates CALIBRATION LABORATORY

Continuation of Cahbration Certificate

Summary ol Measurement Result :

Cert. Mo, ACLZI0H0
Job Mo, 1 VOGRS ACHE
Papes  : Jof8

Lncertainty Maximum-permitied
Parmneier Pasy Fail A itcertalnty of
{ﬂ] mnsnrement (dB)
|, Absoluie sensitivity v = 03 MNAA
2, Self-penersted nofse v 0z N/A
3, Acoustical signal tests of frequency weightings

125 Hz v 0.3 06
1040 He v 0.3 s
R0 Hz v - 0.3 0.7

4. Ebectrical signal tests of frequency weightings
Far 10 Hi 104 kliz v 0.3 (1.6
For > 4 kHz 10 10 kHe v - 0,3 0.7
Foar> 10 kHz 1o 20 kHz - - 10
5, Frequency and tme weightings a1 1 kHz v - 0.2 10
. Loag - term stability v - 0.1 I
7o Level lnsarity om the refercnce level mnge v = .2 1.3
8. Level insarity meluding the level mnge conteol v = {12 1.3
{9, Tone hurst response v (2 ih3
16, Peak € sound level v - 0.2 .35
11. Ovesload indicatisn v = 0.2 0.25
12, High level stability v - 1 1

F-TS | 2=04 -0 00

- {*?Zj;-"




associates

SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

1. Absolute sensitivity

Result of calibration =

(dB )

93.9 (93.96)

Frequency Measured value
Weighting ( dB )
A - weight 126
C - weight .2
Flm 25.7

ACL22040
VCRSACHIM]

40l 8

+# £}

Frequency
{ Hz )
Flat _
125 i1 il (1 #1353
1EXH) ek {160 ] & §.0
A (53 e (h4 +5.0)
LAF-TE1 2=(iE-0 =2 M3

> 28



SITHIPOQRN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Cahhration Certificate

Cert, Moo @ ACLIZ0H0
Job No.  : VOCASACD041
Pages. : 5ofB

4, Elecirical signal tests of requency wekzhiings

Weighting network response will relative i 1 ke

Frequency Deviation [rom various reqoeney weighling response curve (dB)
{Hzb ) s Aggeptanca
Flut C-weighi A-wieigh) Limis
63 0.1 -0, 0.1 2201,
125 0.0 0.0 000 £1.5
130 (.0 0.0 -1k, ] Z1.%;
501 (L0} 0,0 11 =15
1060 0.0 . (.0 10
20 L[h(h 0k (1.0 +1) y
e L] EA 61,00 1,0 +3.0
SO 0.0 0.l i1 5.0 |
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings al 1 kHz
Measured Devted Apceptinee
Frequency Value Value Limits
Weighting (dB ) (B ) | dB )
A - weigh 94,0 0.0
C - weiglt 6,0 0.0 £0.2
Flmt LY AL & 03
5.2 Time weighting af 1 kHze
Measured Peviated | Aceeptance
Frequency Value Walie Limnils
Waightng { dB ) (dB ) LdB )
Fast R Y 0.0
Sl G 1 {0 £ 1.1
Leg 9 0 (b0 1.1
{r. Lonmg - terin stability
SLM Display | SLM Dhisplay Thevianed Acceplance
Fregiency al initial at final Value Lirmitz
Weighting {dB ) (4B ) i di ) (di )
A - weighi G4 0 Q4.0 1.0 03

QF-TS1 2=2-04-02 054

o BT



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, ™Mo
Jody N,

Pages

7o Level linearity on the reference level range

Anticipated | Measured Deviated Acceplance
Value Yalue Nalia Limits
i di ) (dB ) {dB) Adr
137.0 1370 0Lt i1,
| 36.0 136.0 N1} =11
135.0 1350 0.0 £ 11
[34.0 134,40 (.0h +ikl
133.0 1330 0,0 & 1.1
(32,0 131.9 Ak | £ |.]
131.0 131.0 0.0 + 1.1
£29.0 129.0 .10 . A |
124.0 | Z4.0 0.0 1.1
11940 (R .4 &1
11440 L1400 LK = 1.1
105.0 105,10 .10 4 1.1
106840 10,0 0.0 + 1,1
Q4.0 Q. 0.4 + 1,1
94.0 0.1 (1.0l 41,1
L Al {0 + |.]
H4.0 240 0.0 + 1.1
Ti.0 T (kL &
4.0 4.0 LY g
G900 &0 1] E: il
6.0} 6.0 A & if
590 59.0 i3 &1.1
54,0 54.0 L + 1.1
448,40 44,0 £, 1.1
44.0 44.4 0 4+ 1.1
ERLER R T RN - i |
4.0 4.0 (.0 £ 1.1
J0.4 2.4 -k, & 1.1
204 g K (i + 1.1
28.0 27.9 -3, 1 k1]
270 274 .6 d 1.1
26,0 25.9 -0l £ 1.1
2.0 240 =(. 1 £1.]

QF-TS1 2-04=0 02054

o5 ACL22040
s VORSACOD4]
;i bol8

- 287 .



SITHIPORN; SITHIPORN ASSOCIATES CO,LTL.

gssociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACL22040

duok Mo, VOGISACDN )
Pupes : TofB
B, Level linearity including the level ranpge control
Anticipated Measured Dhev jated Accepiance
Range Vialue Yalue ilue [innits
(dB ) (dB ) {dB ) LdB )
Auto 64,0 64,00 G 1.1
9. Tone burst respomnse
Time Tone burst Anticipated | Measured Deviated | Acceptance
duraticay, Th Cyele Value Value Valie Laimils
Weighting { s | (i3} (di3 ) (dB ) (dB )}
0.25 | 108.0 167.9 -0 S ICESE 1)
Fast 2 3 117.0 117.0 114 10525
20K S0 134,01 | 34,1 0.0 410
Sics 2 3 108.0 10,0 f1.0) L55-50
2001 B 1276 127.6 f1.0 £14
(.25 | 54,0 9.5 A1 15550
SEL 2 § 108.0 | 08,6 (.4 1025
200 S0 128.0 128.1 0.1 D
L, Peak C sound level
Numiher of cycle Anthvipated | Measured Deviated | Acceptunce
in Valwe | Waloe, Lepeak]  Vilug Limits
test signal (dB) {dB ) (dB ) {dB )
Continuous 133.0 13340 i
One 1364 1363 k1 £3.0
Numbher of ¢vele Antwipated Measured Deviated Mpcepiance
mn Nl Wilue Wikl L kmits
test signal i dB ) { i} [dB ) {dB }
Conti o 133.0 1330 0.0 =
Posttive half cvele 1354 135.] -3 E R
Megative balf cyele 1354 135.1 0.3 #1.0

QF-TH1 =004 -0 00

?ﬁff ;



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLI2040
Job Mo, @ VOBSACTET

Pages : HofB
11, Overload indication
Measured value{ dB )
Positive ﬁwﬂiﬂ
895 89.5
12. High level stability
SLM Display | SULM Display | Deviated
Frequency i inatial At final Walue
Weighting (dB ) ( dB ) (dB )
A - waight 137.0 137.0 0.0

The reparted uncertainty is based on & standard uncerainty multiplied by co
or amy value following ealeulation providing a lavel of sonfidence of

End of Calibration Certilicate

QIE=T51 20120

vl .



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451,/1 Sirintharn Rd, Bangbumng, Bangplud Banghek 70700 THAILANID, HSC-TISI-TIS 17025
Tel.(-2435-8800 Fan.0-2433-1679 e-mail:cal-centen@sithiphom.com hitp//wwaLsithiphorm.com CALERATION 0394

Cert. Mo, : ACC21020
Pages 1 Twofd

Calibration Certificate

Equipment :
Manufacturer ;
Maodel :

Serial No.:

LD Mo

Condition As Found :

SOUNDCALIBRATOR
RICHN

WC-74

34425567

BEK F5i618

GOOn

Customer ALS LABORATORY GROUP {THAH ANMDF CCx,, LTI

I PHATTHANAKAN 40, PHATTHANAK AN ROATY,

EHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGROK, 10250 THAILAND,
Location : : REVIEW BY .- 7 aitors, (-
Ambient Temperature ; { 230 £3 ) . &
Pressurs ; b &) il APPROVED BY ﬂ
Kelative Humidity : (500 £20 ) e !

18liofog
NEXT CAL. DATE .
Received Date : 06 DCTOBER 2021
Calibration Daile ; I8 OCTORBER 2021
Date of Issve : 19 OCTOBER 221
Calibrated by : Nathakom Pisutpaisan

Approved by : ; /&%—’

Thanakul Pelchurm

This certificate is issued in pocordance with the reguirements of [SOAEC 17025 standard, may nol b reprodeced

cher than an full, excepl with the prios written approval of the bead of Calibration Laboratory.

QF-TS1 2002 D4



SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
I CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Wo. @ ACC20020
Job Mo, 5 VOGSACDNNZ

Pupes 1 2ol3
Calibration Procedure : CP-ACH3

Calibration Method :
[z equipment wis calibrated by bazed on [EC-60942-20003 Standard,

[Tee sovund pressure level, reqoency and total distortion of the sound calibrator was measured using 1he reference
microphone.

Condition of this resalt of calibration :
. Reference Standard Tnsiruments

Insirument Muodel Serkul Mo, Cert, No, Drue Daie
Waveform Generntor 335118 MYS2302742 EF-0011-21 1(}=Feb-22
Digital Multimeter 33461 A MY53220104  EEL.BP. 050264 10-Feb-22
[rigital Multimeter bl A MYFI220076  EEL.BP. 630264 E-Feh-22
Drigisal Multimener AR A 15925 EEL.BPF, (nii2ed f=Feh-22
Programmahle Attenuator MAT- 1070 62100114 1500-07774E OE-Mar-22
Condenser Microphone 41 &0 2UTTR00 AA-1008-21 (15-Feb-22
Measuring Amplifier MA-IZE AL 345A0495 AA-3003-2] | -Feh-22
Ao Amalyeer ANVE-33604 VT744BAGD EF-Chin-21 [9-Fab-22

2. Thas result of calibration was found peeuraie a3 shown oo date and place of calibration for this calibrated item only.

1. This certificate 15 fraceable 1o the international system of wmit maintained at

3.1 National Institste of Metrology (Thailand ).
3.2 Thailand Institute of Scientific and Technological Research {TISTRL

QF-T5 1 2-0u=04-02 10k

7 T



SITHIPORN ; SITHIPORN ASSOCIATES CO,LTI.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. Na, @ ACC21020
Job P 2 VOGSACDONL
Pages : Jol3

Epecified zound Measured Deviated Tolerance
pressure level value walue Uncartainty limnit
[dB) {dB) (B} (dB} (dB}
E ] G4, 1 ih, 10 .14 .40
2. Frequency
Specified weasured Deviated Folermmnes
Frequency vilue value Lincerainty [imas
{Hz) {Hz) (%) [ %) [ %)
JRAIEE I oo 02 .1 1.
A Total distortion
Meunsured value { % ) Uncerainty { %4 ) Tolerance limit { % )
1.5 (1 Ltk 30

The reported unceriamty 15 based ona standard undertamty multiplied by coverage Ll & =0

or any value following calculntion groviding o lavel of comlidence of spproxmustely 95 %

OF = T51 2004063 030064

Emil of Calibration Certilicate

7 Aok



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Siinthorn R, Bangbumry, Bangpied Bangkok 10700 THAILAND. MEC-TIBI-TIS 11028
Tel0-2435-3800 Fawd-2433-1679 e-mailxalcenter@sithipharrucom bty f'wweisithiphorncom CA LB RATION 0394

Cerl, Mo, 1 ACL22137
Pages E T

Calibration Certificate

Equipment : SOUND LEVEL METER

hManufacturer ; RO

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

Serial Mo Q0710641 [ 1360607 [{6d2

I No.: BKEK FsSO0025

Condition As Found : L3000

Customer ; ALS LABORATORY GROUP (THAILANDI CO__ LTIN

1 PHATTHANAKAM 40, PHATTHAMAK AN ROAL,
EHWAENG PHATTIIANAKAN, KHET SUAN LUANG,
BANGEROR, 10250 THAILANLD,

—

Location : F —— ;ﬁ'!
= ., ¥ Wiy B b L o ST T e e st
Ambient Temperature @ (230 £3 ) g _ |
i R S ;."'--'FEI".-'FEIri"l" % ’
Helative Humidity : ( 5000 =20 ) % U A e i R . :
| |
{ HEXT CAL. DATE . .‘.“?‘.'!r!*.".fg% |
Recelved Date : 26 MAY 2022 i B =
Calibration Date ; Do-10 JUME 022
Daie of Issue @ 14 NINE 2022

Calibrated by : Mathakom Pisutpaizan
{ 'Ihﬁﬂﬁl-ml Petchurai

This cerfificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other than m full, except with the prioe written appraval of the head of Calibration Laboratory.

QF-THI2-AM-D4-7 0041



SITHIPORN; S5ITHIPORN ASS50CIATES CO,LTD.
DTS CALIBRATION LABORATORY

Contimuation of Calibration Certificate

Cerl. No. : ACL22137
Job Mo, @ VORSACHIGD
Papes : 2ofl

Calibration Procedure : CP-AC-O1

Calibration Method :
This equipment was calibrated by based on TEC-61672-3 (2011 1) Standard for sound level meter (SLM),

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

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

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

Instrument Maodel Serial No, Cert, No, Due Date
Waveloem Generator 332004 MY 4B TOT6 EF-0007-22 (ki-Feh-23
Waveloem Generator 335118 MY 32302742 EF-0008-22 (4=-Feh-23
Drigital Multirmeter 33461A MY EIZ20104 EEL.BP, (MM265  (049-Feb-23
Drigrital Multirnefer J3461A MY 33220076 EEL.BP, 030265 09-Feh-23
Dia:ﬁﬂ Multirmeter FddnlA MY RS2 T EEL BP. 054265 Ob=Feh-23
Programmable Altenuaior MAT-1070 621 14 EF-O008-22 07-Feh-23
Condenser Microphone 4180 2977900 AA-I0I3-22  24-Feh-23
Measuring Amplifier WA-ZKAL JAS60453 AA-3D05-22 22-Feh-23

2. This result of calibration was found accurate as shown on date and place of calibration for this enlibrated Rem only,
3. This certificate is raceable o the international sysiem of undl mamtamed af -

3.1 Mational Instinnte of Metrolagy (Thailand},
1.2 Thailand Instiiuie of Scienfifie and Technolopical Research (TISTR )L

CIF-TS1 2-04-04-02066 /‘ﬁ_f/l f:
: 5 -



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

=

RSN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. : ACL22137
Job No. @ VOGSACHIES
Pages : 3of8

Uncertainty | Maximum-permitied
Parameter Pass uncertainty of
(B}
migasnrement (di)
1. Absoluie sensitivity v (L2 Y
2, Self-generated noise v 0.3 N/A
3. Acoustical signal tegts of frequency weightings
125 Hz v 0.3 (.6
1000 Fz o 0.3 .6
8000 [z v .3 (.7
4. Electrical sipnal tests of frequency weightings
For 10 He 10 4 kHz v 3 0.6
For > 4 kllz to 10 kI v 0.3 0.7
For = 10 kHz io 20 kHz - 1.0
5, Frequency and time weightings ad 1 kHz v (L2 b2
5. Long - term stability i 0 (.1
7. Level linearity on the reference level range v 02 (.3
A Level linearity including the level range comtrol v 0.2 (3
%, Tone burst response v (L2 .3
10, Peak C sound level v 0.2 0,35
11. Overload indication v 0.2 0.25
12, High level stability v 0.1 0.1

OF-TE]2-0d -0



SITHIPORN; SITHIPORN ASS0CIATES CO,LTD.
CALIBRATTON LABORATORY

Continuation of Calibration Certificate

gassoclates

: ACL221AT
 VOBSALD DG
: JolR

Cert. Mo,
Job Mo,
Pages
Resalt of calibration :
1. Absolute sensitivity
Reference Measured Asceplance
Acoustic Signal Vilue Devintion Lirmit
[ dB ) {(dB) (dB ) [}
03.9(03.95) 239 0,0 &3

1. Self-generated noise
2.1 Normal test

Mlepsurad Valiie
[ dB)

2332

2.2 The microphone of the sound lovel meter was replaced by electrical sigmal mput devios.

Frequency Measured value
Weighting [dB )
A - weight 15.0
L= waight 2009
Flat 26.7

3 Acoustical sipnal tests of frequency weiphtings
Meter free-field acoustic response of a level of 4 dB

Frequency Deviation from vamous frequency weighting response curve (dB)
G Fla Cwoight | A-weight e o
Limats
125 1.0 0.0 ] 1.3
1000 -1 =11 1.1 = 1.0
BO00 0.2 0.3 (h3 £5.0

QE-TS 120k -04-2 b

> ..



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

dssDCiIales

Continuation of Calibraton Certificate

4, Electrical signal fesix of frequency weightings
Weighting network résponse with relative fo 1| kHe

Lert, Mo,
Joh Mo,

Pages

i ACLIZ137
: VOBSACD1G3
: Sof8

Frequeney Deviation from various requancy M@E response curve (dB)
|z Flai Cweight Aeight -*Lm::pelance
Limits
63 .0 =0.1 =11 30
125 4.1 1.4 0. +].5
150 0.0 1.0 -01.1 £1.5
SO0 0.0 .10 =011 =l
HIE L 0.0 .10 0.0 +].0
2000 0.4 0.0 (1.0 +2.0
4000 0.4 0.0 .0 +3.0
H0 0.4 1 .1 45,0
5, Frequency and time weightings of 1 kHz
50 Frequency weghtingsan 1 kHe
b easured Deviated Acceptance
Frequency Value Value Limits
Weighting {dB ) (dR) ( dB )
A = weight 5.0 0.0
C - weight 9.0 0.0 £ (02
Flat G0 .4 %+ .2
5.2 Time weighting at 1 kKHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting { dB ) (dB ) [ dB )
Fast G400 0.0
Hlow g4.0 LK RN
Leg 9.0 0.0 [l
i, Long = term stability
SLM Display | SLM Display Deviated Acceptance
Frequency al mitial il final Value Lirmits
Weighting (B ) (B ) (dB ) (dB )
A - weight G 0 04,0 1L =103

QF-TS1 2 =021

2=



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

d550CIales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

T. Level limearity an the reference bevel range

OF-T51 20 (=020

Anficipated Measured Deviated Accepiance
Witlwe WVialue Value Limnts
{dB) (dB ) (dB ) {dB )
137.0 137.0 LR - e |
13600 136.0 (kL) 531
135.0 135.0 i By -2l
134.0 134.0 X 1,1
133.0 1329 =1 + 1.1
13240 131.% =01 1.1
131.0 131.0 i & 1.1
129.0 29.0 (.0 1.1
124.0 124.10 i £1.1
1180 119.0 0.0 &1.1
I 14.0 114.0 0.0 & 1.1
1ag.0 109.0 0.0 ]l
140 1040 LER #1L1
a4, 0 99,4l 0.0 £1.1
0.0 a1 0.0 & 1.l
LA £ .0 F1:1
B0 E4.0 0.0 1.1
7.0 794 0.0 &1
4.0 T44 .0 11
BELD 690 0.0 - iy |
64,0 64.0 0.0 1.1
9.1 5041 0 1]
540 540 0.0 =11
45,0 49,0 0.0 1.1
dd.I) d4d {1 L =11
3.0 40 LR 1.1
34.0 M 0.0 1.1
30,0 L0 0.0 £ 1.1
250 289 -1 &1:1
28.0 279 %1 411
2.0 274 0.0 1.1
26.0 154 1.1 £1.1
25.0 249 .1 1.1

Cert. Mo, ¢ ACLI2137
Job No.  : VO6SACODGI

FPages

ol 8



SITHIPORN; SITHIPFORN ASSOCIATES CO,LTD.

assoCliate

g CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, @ ACLZ2213T
Jal Na,

Pages: : TofB
B. Level Hoearlty including the level ramge contrsl
Anticipated Measured Dheviated Acceptance
Kanpe Value Walue Valug Limits
[ dB} [ dB ) [ dB3 ) (B
Al G40 4.0 .0 ],
9. Tone burst response
Time Toma burst Anbicipated Mensured Devinded Avceptanoe
duration, Th Cyele Value Value Value Limits
Weighting | (i) (dB ) (dB ) (dB) (dB }
(L2325 1 L. 17y 1.1 Lidsi=3i)
Fast z = L17.0k 117.0 (. LS
200 R0 134.0 [ 34.0 .0 1.0
e, 2 B (A [ 0,6 .11 la8 5 maull
2000 A1 1276 1276 (L0 £
25 1 0.0 0489 -0 1.5 ;=50
SEL 2 b 108.0 [0 [0 L =25
200 EALL 128.0 L25.0 L] +5.0
10. Peak C sound level
Number of cycle Anticipated | Measured Devinled | Acceplance
in YValue Value, Lepeak Value Limits
test zignal {dR ) (48 ) {dR ) {dB )
Cominaoes 133.0 1330 ChL
(e 136:4 1356 -LE 3.0
Number of cycle Antrapaied Ml easumed Devimied Avceptance
i Yalue Yalue Value Limits
test signal f dB | (4B ) 4B ) [dB )
Continuous 1330 133.0 [FAL =
Posttive hall cyele 135.4 35,1 0.3 +2.0)
Megative hall cycle 135.4 135.1 -0.3 £2.)

LIF-TS1 2= (=D 21l

7 B

: VORSACHOG3



SITHIPORN, SITHIPORN A SSOCIATES CO.,LTD.

CALIBRATION LABORATORY

dif%50C|iates

Continuation of Calibration Certificate

Cert. No, : ACL22137

Joh No.  : VOESACHIA]
Pages : Rol%
11. Owverload indication
Measured value { dB ) Deviated Acceptance
Positive Megative Value Limits
one-hall cyele | one-half eyele ( dB ) {dB)
595 BOL6 o1 x1.5
12. High Jevel stability
SLM Display | SLM Display Devisted Acceptance
Frequency at initial at firal Value Lirmits
Weghting {dB } (dB ) {dB ) (dB)
A - weight 137.0 137.0 (1.0 H).3

The reported uncertainty is h

or any vahe following calculation, providing a lavel of confidence of

=TS 204 -{d-01 0

End of Calibration Certificute

ased on 4 standard uncenainty multiplicd by coverage factor & = 2

approximately 95 %

- Bhi.



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-051/1 Sirintharn Rd  Bangbumng, Bargplud Banglkok 10700 THAILAND
Tel0-2435-8600 Faxi-2433-1679 e-mailcal-center@sithiphom.com httpywwwesithiphorm.com

NSC-TISI-TIS 17015
CALERATION 0334

Cert. Mo 0 ACL2T149

Papes :  1ol8

Calibration Certificate

Equipment :
Muanulacturer :
Model ;

Serial No.:

D Mo.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure @
Relative Humidity ;

Received Date :
Calibration Date :
[hate of Issue ;

Calibrated by :

Approved by :

SOUND LEVEL METER
RION

NL-42/ Mierophone UC-82 / Preamplifier NH-24
OOGSE240 / 157780 7 48005

BKEK_FS0:097

GOOD

ALS LABORATORY GROUP {THAILAND) OO, LT
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BAMNGROE, 10250 THATLAMND.

- crveway  Masker ¥
(230 43 } i b
(1013 =3 } kP L e

AOVEDBY i
{ 500 £320 ) %

1
| NEXT CAL. DATE |, .E.']il 1._!’1‘*2
08 NOVEMBER 2021 - M-
{9-10 NMOVEMBER 2021
12 NOVEMBER 2021

Mathakom Pisutpaizan

el -

Thanekul Pewchurai |

Thiz certificate is issued in accordance with the requirements of ISOTEC 17025 standard. may not be reproduced

other than in full, excepl with the prior written approval of the head of Calibration Labortary,

F-TE ] 2-04-{- 0=



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

asspciatles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-0]

Calibration Method ;

Cert. No. 1 ACLIT149
Job Mo, VOSACHTS
Pages : 2ofy

This equipment was calibrated by based on TEC-G14672-3 (203} Standard for seund Jlevel merer (S1LM),
The SLM had ests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reforence

Sandard Instrumens.,

For restz results of each items were made by observation of cach Instruments display and alse with SLM's display,

Condition of this result of calibration :

1. Reference Standord Instruments -
[nstrument
Waveform Generator
Wavetorm Generator
Diigital Multimetor
Drigital Multimetes
Dngital Muoltimeter
Programmable Attenustor
Condenser Microphone
Measuring Amplificr

Mudel
A32108
3351iB
A6 A
Aldh1A

BEA0A

hAT-1470

4180

MAZEA]

Serial No,
MY 48017076
MY 52302742
MY 53220104
MY 53220076

| 99702
G21007 14
U TR0

34560495

EF-(E2-21 | -Fiah-22
EF-0aL1=21 | (-Feh-22
EEL.BP. 05/0264  |0-Feh-22
FEL.BP, 030264  08-Feh-22
EEL.BP. 06/0264 05-Feb-22
1500-077T74E 08-Mar-22
A O0R-21 5-Feh-22
AA=3003-21 la=Feh-22

2. This result of calibration was found accurate as shown on dote and place of calibeation for this calibrated item only.
3. This eertificate is traceable to the imermational system of unit maintained at ;
3.1 Mational Institute of Metrolopy (Thailond ),
3.2 Thailand Institule of Scientific and Technological Research (TISTR).

QF=T3E T={ul-02 =02 0860

Pyl



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
HES0LIANeS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL21149
Job Mo, @ VOSACDITS

Pages : JaofB

summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter Pass | Fail unceriainty of
(AR}
measurement (dB)

. Absolute sensitivity v : i),2 NIA
2, Belf-pencrated niotse v n2 N/A

1, Acoustical sipnnl tests of frequency weightings
125 Hz v 0.3 0.6
10040 Hz v - 0,3 0.6
ROGA iz v 0.3 0.7

4, Elecirical signal 1ests of frequency weightings
" For 10 Hz o kHaz v - 0.3 0.6
For =4 kHz to 10 kHz v 03 0.7
For= 10 kHz 10 20 kl= - - - 1.0
5. Fréquency and time weightings at 1'kHz v E .2 0z
6. Long - tesm stability v 0.1 0.1
7. Level linzarity on the reference level range v 1 3
8. Level linearity including the level range control v - 02 ]
|9, Tomne barss response v b 0.2 0.3
10, Peak C sound level v 0.2 0.35
11, Owerload indication v - 0.2 0,25
12, High level siability v - .1 0.1

OFTE] Z=04(ki=0XG6
F oy ’%ﬁf'



SITHIPORN; SITHIPORN ASS0CIATES CO,LTL.

B ot e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl. Mo, 1 ACL21149
Job Mo, VOGSACINS
Fages t dolf§
Result of calibration :
1. Absalute sensitivity
Reference Measured Acceptonce
Acoustic Signal Value Deviation Lermit
(dB ) (dB } [ dB ) ( dB )
93,9 (93.96) 034 (1.1 33
2. Self-generated noise
2.1 Normal test
Measured Valie
{dB }
104

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

hleasured value

Frequency

Weizhting {dB ]

A - weight 3.1

C - weight BB
Flut 24.3

3, Acoustical signal tests of frequency weightings
Meter ree-field acoustic response af a level of 84 dB

Deviation from various frequency migﬁﬂngrﬁpdus&mm idB}

Fregquency
GEE Flat C-weight | Acweipht it v
Limits
25 a2 4 3 + 1.5
LX) =1, .1 =K1 + Ll
R 0,7 LA -6 5.0

CAF =15 1 2= =D =2 Dl

2 ket -



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

AS5S0OC I

ol [f'

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tesis ol fregquency weighiings

Wisghting network response with refotive to | kHz,

Cert. Mo,
Juoly Mo,
Pages

: ACL21149
 VORSACIS
¢ Sol8

Frequency Devintion from varous frequency weighimg response curve (dR)
(R Flat Coweight |  A-waight T
Limits
3 {30 1A .0 £3.0
125 i .0 0.0 o
250 (3.0 0.0 0.0 +15
S0 0 {0 (1.4 =I5
[ (00 LEXN . LR £}
206 [LEA] LR} LR +2 4
A0 0.0 0.0 0.0 +3.0
BO00 {0 0.1 Q.1 +5.41
3. Frequency and time weightings at 1 kKHz
5.1 Frequency weightings at 1 kHz
f znsured Dewaated Arceptance
Frequency Value Value Limuii=
Weightin {dB ) (4B | { dB )
A - weighi 0.0 (.0
C - woight G40 L0 + 0.2
Flat 9.0 [kl 0.2
5.2 Tume weighting ot 1 kil
Measured Deviated | Aceeptance
Frequency Yalue Yalue Limil=
Weigniing (dB ) (dB ) {dB )
Fast 94,0 0.0
Slovw SN LI 1]
L G0 EH BN
6. Long = termn stability
SEM Diisplay | SLM Diaplay Dreviated ACCEpIANCE
Frequency al imitial ot final Value Limits
Weighting {dB ) (dB ) L di ) [ dis }
A - weighi R R G0 Q1,0 +1,3

AF=TH] 2=lkd=D {2 050

Pkhd.



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

T i A T
o SELidailies

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level limearity on the reference level range

CIF =TS F 2=l =) ={E2 3 6

ﬁ.nl:i.cipam:l Measured Dlevaated Accoptance
Walue Valwe Yalue Laimmits
{dB) {dR ) {(dB) [dR }
137.0 137.0 0 1,1
136.0 136.0 (LI 1
135.0 135.0 ChLh =il
134.0 134.0 00 1.1
133.00 1330 [ £ 1.1
132.0 13159 =[] 1.1
13t 131.0 0 = 1.1
129.0 1294 0.0 % 1.1
124.0 124.0 {0 =11
1190 1194 .0 # 1.1
I 14.40 114,40 0.0 * 1.1
1.0 1694 .0 1.1
104,10 1.0 . =+ 1.1
Qo0 900 0.0 + 1.1
Q4.0 2R .0 x1.1
AR FA R 0.0 + 1.1
B4.0 Bd Al .0 41.1
2.0 T4 .0 AT
4.0 4.0 0.0 -
G e] &80 LR £1.1
a0 64.0 0.0 1.1
8.0 8.0 0.0 |
54.0 sS40 (R1] + 1.1
48,0 40.4) .10 1.1
44,0 44.0 .10 %+ 1.1
RV EURIT .14 + 1.1
4.0 RS Ll + 1,1
LIEAE 301 0.1 + 1.1
28.0 289.1 0.l + 1.1
280 281 | .1
27.0 r ¥ 0.1 + 1.1
26.0 262 2 + 1;1
25.00 252 02 - 25 |

Cert. No. 1 ACL2114%
Job Mo, @ VORSACHS
Pages : ol 8



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ot o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACL21149
Job Me. 2 VCASACMILS
Pages : Tolg
& Level linearity including the level range eontrol
Anticipated Mensured Deviated Ageepiance
Range Valuc Value Value Limits
(dB ) (dB ) { dB ) [dB )
Autiy Q40 4.0 0.0 £1.1
U Tone burst response
Time Tone burst Anticipited Measured Dreviated Acceptance
duration, Th Cyele Winlue Wil YWalue Limits
Weighting (ms ) (4B ) ( dB ) (4B ) (dR)
(.25 | 1080 1075 0,1 1.5;-50
Fast 2 K [17.0 [ 17,0 .l Lils =35
200 800 134,40 134.0 0.0 £1.0
g 2 5 1080 108.0 0.0 1.5:-5.0
200 LA 1276 127.6 0.0 &1.0
0,25 I 99.0) 989 (0.1 15550
SEL p 8 TR0 108D RE 18525
200 RN 128,10 F28.0 1N 1.0
I Peak C sound level
Number of cycle Antici paled Measured Devinted Acceptance
in Valwe Walue, Lepeak Vahie Limits
fest signal {dB } {dB } ( dB ) {dB )
Contimeons 133.0 133.0 [$R1 =
One [ 36.4 136.2 A2 £3.0
Number of cycle Anticipated | Measured Devinted | Acceplance
in Volue Value Value Lirmts
st signal {dB ) {dB ) (dB ) (dB)
Continuois 133.0 133.0 0.0 -
Posifive half cycle I 35.4 135.1 (1,3 £2.0
Megative half eyele 135.4 135.2 02 +2.0

QF-TS 1 2-0d-04 (120064

Pk .



SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
bt ot CALIBRATION LABORATORY

Continuation of Calibration Certificate

Coerl. Mo, ACLZ1149
Job Mo, VOGRS AT S

Pages : BolB

11. Uverload indication

Measured value { dB ) Devigted Acceplance
Powsitive Kegative Viilue Limits
ome-half eyele | one-half cycle (dB ) (dB
895 a5 ol =15

12, High level stability

SLM Display | SEM Display | Deviated Acteplance
Frequency at initial at final Value L irmits
Weighting Ldia ) { dB ) {dB ) {dB)
A = wiedghi 137.14 137.00 Lo .3

The reported uncertainty is based on a standard uncertainty maltiplied by covernge factor g = 2

or any valee following ealeulation,providing o level of confidence of approximately 95 %

— End of Calibration Certilicute

QFTS | 2-04-04-021664

=L



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthormn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND

MEC-TiSI-TE5 12025
Tel.0-2435-8800 Fax.0-2433-1679 e-mailcal-center@sithiphornicom hitpyfwevwssithiphorn.com CALBRATION 0334

Cert. Mo, : ACLINT77
Poages 3 TofB

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ;
Model :

Serlal No.:

1D No.:

Condition As Foumnd @

RICN

NL-42/ Microphone UC-52 / Preamplifier NH-24
DO6SE24] £ 158767 / SRT05

BKK FS009%

GO0

Customer ; ALS LABORATORY GROUP {THAILAND) C0., LTI

104 PHATTHAMNARKAMN 40, PFHATTHANAE AN ROAT,

EHWAENG PHATTHANAK AN, EITET SUAN LLANG,

BANGEOE, 10250 THAILAMLD,
Location : - I 7 =
Ambient Temperature : [23.0+£3) e REWIEW BY ﬂ@M[‘V
Pressnre ; [ 1003 =3 ) kP
Relative Humidity : [ 500 +20 ) % g-*--rﬂwen BY ﬁ --------- -ﬁt - - J—

o nfelss

Calibration Date :
Date of 1ssue @

15-18 AUGUST 2022
19 AUGUST 2022

Calibrated by : Mathakorn Pisutpaizan

7 k.

{  Thanakul Petchurai

Approved by :

This cerdificale is issued in apcordance with the requirements of ISOVTEC 17025 standand, may pol be reprocduced
other than in full, except with the prior written approval of the head of Calibeation Laboratory,

QIF-T5 12 -4b3-04 -2 o



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, ¢+ ACLI217TT
Job No. : VOESACO0T
Pages v 3ol B

Calibration Procedure : CP-AC-O1

Calibration Method :

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

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

For tests results of ench iterns were made by observation of each Instruments display and also with SEM's display,

Condition of this result of calibration :
1. Reference Standerd Instrumenis -

Instrument Mudel Berial Mo, Cert, No. Due Date
Wavelorm Generalor 332104 MYARD] TOTG EF-007-22 [4-Feb-23
Waveform Generator 33511B MY32301742 EF-0608-22 (4-Feh-23
Digital Multimeter 33460 MY532200104 EEL.BP. 0440265 08-Feb-23
Drigital Muoltimeter 334614 MY 3220076 EEL.BP. 034265 08-Feb-23
Diigital Multimeter 344610 MY E0024273 EEL.BP. 0580265 [08-Feb-23
Programmable Atlsnuaior MAT-1070 G2 100174 EF-0i08-22 D7-Feb-23
Comdenser Microphone 4180 2G7T9(H AA-TDII-23 24-Feb-23
Measuring Amplifier NA-42KAL 4360405 AA-ID05-22 23-Feb-23

2. This result of calibration was found sccurate as shown on date and place of calibration for this calibeatad item only.
3. This cenificate is traceable to the intemational system of unit mamtsmned at ;

3.1 Natiopal Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific pnd Technological Besesrch (TISTH )

OF-T= ] 2--04 412 0664
,j ﬂﬂi
% -



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

MU CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceork. Mo, ACL221TT
Job Mo, 2 VORSACHITI

Pages & 3ofB
summary of Measurement Result :
Uncertainty | Maximum-permitted
Farameter Pass Fail uneertainty of
(dB)
measurement (d15)
1. Absolule sensitivity v = 02 HiA
2. Self-generated noise v - 02 M/A
3. Acoustical signal tests of requency welehtings
125 Hz v - 0.3 0.6
1000 Hz v = (0.3 0.6
B0 Hz v 0.3 0.7
4, Elecirical signal 1ests of fregquency weighhings
For 10 Hz to 4 kHz v - 0.3 0.6
For =4 kHz to 10 kHz v . 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5, Frequency and time weightings at | kHz v - (12 0.2
{6, Long - term stability W 3 0.1 0.1
T, Level linearity on the reference level range v 0.2 3
3. Level linearity meluding the level range conirol v (2 0.3
9. Tone burst respanse B B v - 0.2 (.3
10, Peak C soumd level v - 0.2 0.35
L1, Owverosd indication v = 0.2 0.25
12, High level stahility v = 1 i1

QF-TS 130 0a-02 0664

> A



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s i CALIBRATION LABORATORY

Contunuation of Calibration Certificate

Cert. Ne. : ACL22177
Job No. @ VOCARSACDHIT]

Pages : 40fB
Result of calibration :
1. Absolote sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
{dB) (dB ) (dB ) (dB )
B3.9 (93.95) 03,9 0.0 0,1
2, Self-genernted noise

2.1 Mormal test

Measured Value
{dB )
161

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

Frequency Meannred valpe
Weighting (dBE )
M- weight 11.6
L - weight 18,0
Flat 24,9

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic responss o1 u level of B4 dB

Frequency Deviation from variows frequency weighiing response curve (48]
{Hz} 5 . ; Acceplans
Flat Crweight Arwreipght Xy

Limits
125 .5 (5 il.6 + 1.5
LR {1 1N | {8 | 4 1.0
H) -1.7 -1.7 -1.7 +5.0

Q=TS | 20 =lkd =01 bl
T



associates

SITHIPORN; SITHIPORN ASS50CIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz,

Cert. Mo,
Joh M,

P'ages

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) . Acceplance
Flat C-weight A-weight fhmiee
63 Ll LR 0.0 2.0
125 0,01 0.l 0.0 £1:5
250 IR .0 .0 - A
S0 (LA} LA 0.0 x5
1 (e (.0 0.0 o0 Y
20N (.1 0.1 AR} 4
S Lk L1 0.4 +3.0)
SO0 (11} .1 0.1 £5.00
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Mlzasured Dieviated Agcaptanes
Frequency Value Value Limits
Weighting (4B ) (dB) (4B )
A - weight o410 L0
C - waighi 24,10 (LR = [
Flat 94.0 PR = 0.2
5.2 Time weighting at | kHz
Measured Deviated Accepiance
Frequency Walue Yalue Limits
Weighting (i ) { dB } (4B )
Fust o4.0 (.0
mlow Q4.1 (FR ] .1
Leg 94,0 0.0 £,
SLM Display | SLM Digplay Deviated Acoeptance
Frequency at initial ut final Yalue Limits
Weighting (dB ) (dB ) (dB ) {dB )
A - weight Q.0 .1 0.1 + (1,3

AF=T5 L2042 Dtsed

e - -

: ACL2XITY
: VIS AT




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD,

assQCciates

CALIBEATION LABORATORY

Continuation of Calhibration Certificate

7. Level linearity on the reference level range

QF-TE | 2-(-04-(1 2154

Anticipated Measured Deviated Acceplance
Walue YValue Valoe Lamits
{dB ) ( dB ) (dB ) {dB )
137.0 137.0 0.0 1.1
136.0 13560 1.0 =13
135.0 135.0 0.0 141
134.0 134,00 0.0 +1:l
133.0 133.0 .o % 1.1
1320 132,0 0.0 +1.1
131.0 1310 0.0 + 1.1
1290 1290 Ch it )]
124.0 1244 (hid +1.]
1940 119.1 (k1 d],]
114.0 114,40 (. +1,]
DA 100,40 0.0 +1.1
1640 104.1 il 4 1.1
Qo 99,0 0.0 1.]
Q3.0 Q4.0 (i % 1.1
BO.0 £9.0 0.0 £1.1
E4.0 g4.0 0.0 +1.1
T T9.0 (1.0 =0
74.0 4.0 .0 1.1
fe.0 G 0.0 # 1.1
GERT .0 0.0 1.1
59,0 500 .0 £1.1
54.0 £4.0 0.0 1.1
49,0 49.0 0.4 +1.1
440 44.0 .14 1.1
39.0 0.0 0.0 k1.1
34,0 34.0 0.0 +1.1
300k 20:9 -1 £ 1.1
29,0 289 -0.1 & 1.1
28,00 27.9 1 + 1.1
27,0 6.9 .1 1.1
260 25.9 .1 1.1
25,0 24.9 0.1 # |1

Cert. No, 1 ACLINTY

Joh No.
Pages

: YORSACONT
: holl

7 B .



SITH IPO RN, SITHIPORN ASS50CIATES CO.,LTI.
Sl i CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo. : ACL2IITT
Job Mo, 1 VOA5ACDHOTI

Pages & Tol§
B, Level linearity including ihe level range conirol
Anticipated Mleasured Draviated Accoptance
Range Value Wiilse Value Limits
(dB ) (dB} 1 dB } {dB )
Ao i w40 (EX +1.1
9 Tone burst response
Time Tone burst Anficipiled Measuresd Deviated Accepiance
duration, Th Cycle Value Value Walue Limits
Weighting [ms) Ldb ) [dB ) (B} {dB )
(25 | 1080 1407.9 =L 1 L& =50
kast 2 . 1174 1165 -1 [0 =25
il b1 13440 134.0 (.0 1.0}
Slomw P B 1180 07.5 <1 1350
21 S0 127.6 127.5 =31 =10
(25 I LI, O i 4.2 L5550
SEL 2 B 1030 107.9 «,1 1.0 ;<25
2400 Bk 1280 128.0 {0 =1.0
10. Pesk C sound level
Number of cycle Anticipated Measured Devinted Acceplance
in Value Value, Lepeak Value Limits
test signal {dBj i di ) (dB ) (dB )
Contimums 1330 133.0 0.0 =
One 136.4 136.3 .1 £3.00
Mumber of cycle Anficipated S EHES | Devinted Acceplance
i YValue Value Value Limits
test =ignal (dR ) {dB ) [dB ) LB
Continons 133.0 [32.9 -1 :
Positive half eyele 1354 135.1 .3 220
Megative half cycle 1354 1%5.1 1.3 2.0

C¥F=T5 | Z=l=04 =204
!': ] W" E



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

assocliates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, ¢ ACL2ZIT?

Job No. : VORSACONT]
Pages : BofB
L1, Overload indication
Menzsured vale { dB ) Deviated Accepiance
Positive Negative Value Limits
one-half cycle | one-half eyele (dR ) (dB )
9.6 E05 =17 1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Valye Limits
Weighting {dB ) (B} (B ) (dB )
A - weight 137.0 137.0 (.11 +.3

The reported uncertainty is besed on a seandard uncertainty multiplied by coverage factor k = 2

or any vehe following caleulation providing a lavel of confidence of approximately 95 %

QF-TS12-04- =025 54

End of Calibration Certificate

> LY. .



SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-431/1 Sirinthom Rd Bangbumru, Bangplud Bangkok 10700 THAILAND, NSC-TESE=TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphomn,com hilp:/fvwwskthiphorncom  causRATION 0394

Cert. No. : ACL21150
Pages :  1ofR

Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RION

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

Serial Mo, ODB58513 / 158763 / 55765

ID No.: BKK Fs0103

Condition As Found : GO

Customer : ALS LABORATORY GROLUP (THAILANDY CO,, TR

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

Location : - REVIEW B -ﬁﬁz;}ﬂm 7

Ambient Temperature ; (250 £3 ) i B !

Pressure : { 1013 23 ) kP \PPROVERBY e Vo

Relative Humidity : {500 20 ) %% [
et caw oare . A1 2z

Received Date ; U8 NOVEMBER 2021 R e

Calibration Date ; 09-10 NOVEMBER 2021

Date of Issue : 12 SOVEMBER 2021

Calibrated by : Mathakom Pisutpaisan

Approved by : / }@Q
\ =

|  Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISOVEC 17025 stamdard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Labormory.

QF=TS] 2-(kb- -0 2 54



SITHIPORN SITHIPORN ASSOCIATES CO.LTD.
RESQCTNNES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21150
Job Mo, 2 YOSACHMITS
Pages 1 2ol8

Calibration Procedure : CP-AC-0]

Calibration Method :
This equipment was calibrsted by bazed on IEC-61672-3 (201 3) Standard for sound level meter (SLM.

The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber und Reference
Standord Instruments.

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

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

Imstrument Wodel Serial No, Cert, No, Dug Date
Waveloem Generator 332104 MY&RO1T0TE EF-0012-21 10-Feh-22
Wavelorm Generalor A3511B MY352302742 EF-0G11-21 10-Feb-22
Digital Multimeter JMEIA MY 33220004 EEL.BP.05/0264 10-Feh-22
Digital Multimeter IMelA MYS3220076  EEL.BP, 0310264  08-Feh-22
Dvigital Multimeter BE46A 1697025 EEL.BP. 060264 05-Feh-22
Programmable Atlenuator MAT-1070 62100114 1500-07774E 0§-Mar-22
Condenser Microplone 4180 20T TN AN lﬂﬂﬂ,-l_l (5-Feh-22
Measuring Amplifier MA-42KAI 3560495 AAN-003-21 16-Feh-22

1. This result of calibration was found accurate as shown on date and place o calibeation for this ealibrated flem only,

3. Thes certificale 15 raceable 1o the intermational system of unit mointained of ;

3.1 Mational Tnstitute of Metrology (Thailasd)
3.2 Thailand Institue of Scientific and Technological Research (TISTR).

OF-TS1 2-04-0-01W564

xEE,



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

TSI CALIBRATION LABORATORY
Continuation of Calibraton Certificate
Cerl. No, 3 ACL21150
Job Mo,  YOGSACHIS
Pages : 3of8
Summary of Measurement Result ;
Uneertainty Maximum-permitted
Parameter Puass Fail nmcertainty of
(dB) miensurement (dB)
|, Absolute sensitivity v . 0.2 NA
2, Sclf-gencrated noise v - 0.2 NA
3. Acoustical signal tests of frequency werghtings
125 He v - 0.3 0.6
1000 Ha v = 0.3 0.6
B000 He v 03 0.7
4, Eleetrical signal tests of frequensy weightings
For 100 Hz to 4 kHz v 0.3 0,6
For > 4 kHz to 10 kHz v - 0.3 07
For > 10 kHz to 20 kHz - L0
3, Frequency and time weightings at | kHz v il 0.2
6. Long - term stability v - i1 0.1
7. Level lincarity on the reference level range v 02 03
k. Level linearity including the level range control v 0.2 0.3
9. Tone burst response } B v - a2 0.3
10, Peak C sound level v 0.2 0.35
1. Overload indication v - 02 0,25
I2. H:iE_II level stabilicy v - 01 0.1

QIF-TER I-0E-04 -2 00h4



SITHIPQRN, SITHIPORN ASSOCIATES CO, LTI,
CALIBRATION LABORATORY

d550C1ates

Continuation of Calibration Certificate

Result of calibration :
1. Absolute sensitivity
Relerence hensured Aroeplincs
Acoustic Signal Walne Deeviation Limit
[ dB) (dB ) {dB ) {dB }
03.94{93,95) G914 0.0 0.3

2, Self-generated noise
2.1 Mormal test

Measured YValue

{ dB )

14.6

Cert, M,

Job M
Pages

: ACL21150

s VUSALCDALS
: 4olH

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

Freguency Measured value
Weighiing [ dB )
A= weight 116
C - weight 17.8
Flat 236

3. Acoustical signal tests of Trequency weighitings
Meter free-field acoustic response al a level of 54 4B

Freguency Dravintion from various frequency wﬂ,g_hn_ng response curve (dB)
(e Flat C-welght | A-weiohi CVRCEImE
Limmis
125 4 .5 L5 4 |5
1HR -] 0.8 LR + 1.0
RO 2.6 =16 =20 +5.00

OF=TS1 2=l =ihd =i AR

ey

—



SITHIPORN, SITHIPORN ASSOCIATES CO.LTD.
Slnes CALIBRATION LABORATORY

Continuation of Calibration Certificate

d 5 3y

Cert. Mo, ACL21150

dolr o, VORSACMIS
Pages : 5ol%
4. Electrical signal tests of frequency weightings
Weighting network response with refative to | kHz.
Frequency Devintion from vanous ﬁnqu:p.ngﬁmghuug response curve (dB)
{ Hz ) . : Apceplance
Flat C-weight A-weight
: Limirs
03 A 0.0 0.0 20
125 0.0 0.0 0.0 +1.5
250 0.0 0, 0.0 =15
500 00 LFR] -(h.1 = B
100y ER LER 0.0 +i4
2000 0.0 .0 0.1 430
400 .0 LR L 3.0
RO00 {0 .1 i, +35.0
5. Frequency and time weightings at 1 kHz
3.1 Frequency weightings at 1 kHz
Menasured Devinted ACCEPLITEE
Frequency Value Value Limit=s
Weighting { dB ) (dB ) { dB )
A - woiphil LN 0.0 -
C - weight .00 0.0 £ 02
Flat 9.0 LLLk 202
5.2 Time weighting at 1 kHz
Measured Devanted Accepionce
Frequency Value Value Limits
Weighting ( dB ) (dB) {dB}
Fast 54,0 Lk =
Hlow G 1 [h,0h + 1,1
Leg &40 0.0k + 101
. Liong - term stability
SLM Display | SLM Display | Deviated Acceplance
e al initial al final Value Limits
Weighting (dB ) {dB ) {dB ) [ dB )
A = wizighi G40 940 0.0 41,3

F-THH -kt -D-(2 0

O




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

agssticiates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

F-TS1 2-04-0 (el

Anlicipaied Measured Devipted Accepiance
Valoe Value Value Limits
(dB ) (dB ) ( dB ) dB )
137.0 137.0 (.0 £ 1.1
136.0 360 (.4 11
135.0 F35.0 .1 & 1.1
134.0 1340 .0 =11
133.0 132.9 k1 £ 1.1
1324 P39 -] & L
131.0 1309 =[}.1 = L1
12490 129.0 X = L1
124.0 124.0 0,1 £ 1.1
1140 119.0 [ & 1.1
1140 114.0 (LA % 1.1
1.4 104,40 0.0 £1.1
100 10440 i + 1.1
9.0 a0 . £ 1.1
94,0 44 ERY 11
RO.D 0.4 0.0 =].1
B0 4.0 (.0 = 4 |
8.0 794 0.0 11
74.0 744 0.0 =1.1
Bl 9.0 0.0 1.1
64.0 64.0 0.0 21,1
50.0 5940 0.0 +1.1
54.0 540 0.0 = ].1
49.10 444l {0 * 1.1
44.0 444 0.0 + 1,1
0.0 9.4 .0 + 1,1
4.0 A4 0.0 + 1.1
Al A 0.0 131
20 04 0.0 + 1.1
25.0 2840 {0 =caf |4 |
2.0 274 fa k1.0
26.0 2640 0.4 + 1.1
25.0 25 .1 + 1.1

Cert. Mo, @ ACL21150
Job Mo, @ VOASACIHIS

Pages

i boll



S ITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

c.

ceocCiaAlIRS

Continuation of Calibraton Certificate

Cert. Mow ¢ ACL21150

Job Mo, VC&SAOMTS
Puges ¢ TolB
B, Level linearity including the level range contral
Anticipated Measured Deviated Accoptance
Ranpe Value Value Yalue Limtits
(dB ) {dB ) (dB ) [dB)
Aulo 94,0 04,0 0.0k +1.1
. Tone burst response
Time Toane barst Anticipated Mensured Deviated Acceptanice
duration, Th Cycle Yalue Value Value Limiis
b e (ms) {dB ) (4R ) (dB ) {(dB)
(.25 1 10RO 1079 -, 1 15 0=50
Fast 2 ] 117.0 117.0 0.0 0:-2.5
200 AL 134.0 134.0 0.0 =]
Sl Z L] 1.0 108.0 0.0 1.5 =510
205 E 1274 1276 0.0 +1.10
025 I a8 G989 -1 15450
BEL 2 A 1080 1030 0.4 L2
200 LN 1280 128.0 0.0 £1.0
10, Peak C sound level
MNumber of cycle Anticipsed Measured Dievimed Actepance
in Valuc Yalue; Lepeak Value Limits
test signal LdB } {dB ) i dB ) LB
Comtinuous 133.0 133.0 00 -
e 1364 136.0 -4 £3.0
Number of cycla Antictpibed W easuned Devimed Accoptance
in Value Value Walue Limits
test signal el b [ dB ) [ dB ) 1 diE b
Continuous 13340 [33.0 0.0 =
Positive half evele 1354 135.1 0,3 +2.0
Megarive half evele 135.4 135.1 -0.3 1.0

(AF=-TSH 2-{-Da-02 050

p o



SITHIPORN,; SITHIPORN ASSOCIATES COLLT.

d3>50OCi1ales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No. « ACL21150

dob Mo, ; VORSACDOS
Pages i BofR
1. Overload indication
Measured value { dB ) Deviated | Acceptance
Positive Megative Valupe Litnits
one-halfcycle | one-half cycle (dB ) {dB)
896 B9.5 0.1 +1.5
11. High level stability
SLM Display | SEM Display | Devinted Accepiance
Frequency at imitial af final Value [.imits
Weighting (dB) (dB ) | dB ) {dib}
A - weight 137.0 137.0 b +0.3

"The reponed uncertainty is based on & standard uncertainty multiplied by coverage factor & = 2

or any value following caleulation.providing a lavel of confidence of approximately 95 %%

OF-TS 1 2-04-0M-1 20664

End of Calibration Certificate

P LA



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthem Rd, Bangbumry, Bangplud Bangkek 10700 THAILAND
Tel.0-2435-8300  Faxn0-2433-1679 e-mail:cal-centen@sithiphom.com http:wwwesithiphorn.com

MESC-TISI-TIS A T0ES
CAUBRATICHN 0384

Corl. Mo, 1 ACL21172
Pages - 1al8

Calibration Certificate

Equipment :

Manufacturer ;
Muodel :

Serial Mo.:
I Mo.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Fressure :
Relative Humidity :

Reeelved Date :
Calibration Date ¢
Date of Issue @

Calibrated by :

Approved hy :

SOUND LEVEL METER

RION

NL-42 Microphone UC-52 / Preamiplifier NH-24
(0858526 / 175176+ B5T2]

BEK Fs0116

G

ALS LABORATORY GROUP {THAILANDY CCx, [TEL

104 FHATTHANARAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BAMGROK, 10250 THAILANI.

: 5 mm ? I
{OVED BY 'fﬁ—q? l

e f’fﬂ

| -230 £33 ) bl 3 } REVIE)
[ 1013 £3 ) ko
[ 300 £20 ) b

I
]
E
8 DECEMBER 2021 T AR R

14-15 DECEMBER 2021
l6 DECEMBER 2021

Mathakom Pisulpaisan

[t

Thankul Petchura

I'his certificate i 1ssued m accordance with the requirements of ISOVTEC 17025 standard, may not be reproduced

other than in full, exeept with the prior writfen appeoval of the head of Calibration Laboratory.

QF-TSE2-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Sl CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Mo, 1 ACL21172
Job Mo, @ VOGSACMIA
Mages i 2alk

Calibration Procedure : CP-AC-0]

Calibration Method :

This equipment was calibrated by bused on IEC-61672-3 (2013} Standard for sound bevel meter (SEM).

The SLM had tests 1o Acoustical and Electrical sipnal tests of frequency weightmg with Anechoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :
1. Refercnee Standard Instrumenis :

Imstrument Maodel Serial Mo, Cert. No. Due Daie
Wiavelorm Generator 332104 MY4B017076 EF—IU'I'.'IIE-EI 10-Feh-22
Wavelosm Generator 35118 MY 320742 EF-00 1=2] 10=Fah-22
Digital Multimeler IME1A MY 33220104 EEL.BP. 050264  10-Feh-22
Mhgital Mulimeter IMalA MY 53120076 EEL.BF. 0370264 03-Feb-22
Dagital Multimeler BEdBA 997025 EEL.RBP. Wﬂﬂﬁﬂ 05-Feh-22
Programmable Attenuntor MAT-1070 G210 14 1500-07T74E D8-Mar-22
Condenser Microphone 4150 29779010 Aﬁ-lﬁﬂlvii B5-Feb-22
Measuelng Amplilier NA-42KAl 4560495 AMAAZ003-21 16-Feh-22

2. This result of calibration was found aecurate as shown on date and place of calibration for thes ealibrated ftem only,

L. This certifrcate 1= traceable to the mternational system of wnit maintained ot

3.1 Mational Instinute of Metrology {Thailandh
3.2 Thailund Institute of Scientific and Technological Research (TISTR),

DE-TS1 2-04-3-02050 i
A .



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
i e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21172
Job Xo. @ VOGSACINAZ

Fapes i dals

Summary of Measurement Resull ;

Uneertainty Muaximum-permitted
Parameter Pass Fail iniveertainty of
@8) measurement (dB)

1. Absolute sensitivity v = 0.2 N/A

2. Sclf-gencrated nodse v - 02 M/A

3. Acoustical signal tests of frequency weizhtings

125 Hz v F 03 0.6
1000 Hz v s 0.3 0.6
RO00 Hz v = 0.3 0.7
4, Electrical signal tests of frequency weighiings
For 101 Hz 10 4 kHz v 0.3 0.6
For >4 kHz 1o 10 kHz v’ - 0.2 0.7
For = [0 kHz (o 20 kHz - - - L0

5. Frequency and time weightings of | kHe v 2 02
|6 Long - term stability v - ! 0.1

7. Level linearity on the reference level rnge v - 0.2 03
(8. Level lincarity including the level range contral v 2 0.3
|9. Tome burst response v’ - 0.2 0.2

10, Peak C sound level v - 0.2 0.35

11, Overdosd indication v - 0.2 025

12, High level stability v - 0.1 0.1

GF-TS1 2=d-0a-0200060d

b



SITHIPQRN; SITHIPORN ASSOCIATES CO.,LTD,
CALIBRATION LABORATORY

AS550CIatTeESs

Continuation of Calibraton Certificate

1. Absolute sensitivity

Cert. No. ; ACL21172
Joh No,  : VOs5ACO033
Pages : 4of8

Refercnce Measured Acceplance
Acoustic Signal Value Deviation Litmit
{dB ) LdB ) [ dB ) (dB )
93.9 (93.95) 934 0.0 2.3
2. Self-generated noise
2.1 Bormal test

Mensured Yalue

i di |

L5.1

Frequency Measured valuse
Weighting [ dB §
A - weight 134
C - weight 19.7
Flat 45,1

3. Acoustical signnl tests of frequency weightings

Meter free-ficld acoustic response ot a level of 34 B

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

Frequency Deviation from varioos (requency wﬁﬂyﬂ response curve (di3)
Mz Flat C-weight P .-'i.cn-..-]::l_;mcu.:
Limits
125 .2 0.2 (2 & |5
[ 3O ] .4 * 1.0
BHHD 1.9 2.0 240 £5.0

QF-TS1 20 -Osb=(12 00

L



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
Fayaciake: CALIBRATION LABORATORY

Continuation of Cahibratnon Certificate

Coert. Mo, ACLZ11T2
Joh Mo, @ VOSSACMIA
Foges i 5olB

4. Electrical signal tesis of freguency weightings

Weiphting network response with relative o | kHz.

Froequency Deviation from vanous frequeney wesehting response curve (dB)
HE:) Flat Coweight | Ainmiars S
Limits
63 0,0 0.2 0,1 3.0

125 L0 0.0 031 .5

24 0.0 0.0 0.1 +1.5

L1 0] 0.0 .0 =1, 1 —

[0 i 0.0 1.4 £1.0

2O .l 13,400 1.1 +21 0

A0 0.1 .0 .0 +3.0)

ERY ol 1.0 1.4 £5.0)

5, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acgeptance
Frequency YValue Value Limiis
Weighting ( di ) ( dB | {dB)
A - weight L0 0.0
C- w:iahl G4, 0.0 #0.2
Flad 04,00 .0 E 51
5.2 Time weighting m 1 kHz
Measured Devigted Arceptance
Frequency Value Yalue Limits
Waighing ( dR ) ( dB ) (dB )
Fast e R {L.{}
Slow RN U £ ]
Leg b0 {11} £ 01
i Liong - termn siability
SLM Display | SLM Display Deviated Accepiance

Freguency st mitial a1 fimal Yaluz Limits
Woganng ( dB ) ( 4B ) {dB ) (4B )
A - weaphil 039 .0 0l + 0,3

LA TS 2= - L =402 il

AL




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level limearity on the reference level range

CIF =TS 2e(1d =065

Anticipated Mecasured Deviated Accepiance
Winlue Wl Value Limits
(dB ) {dB) ( dB ) {dB )
137.0 137.0 1] =11
136.0 1341 0.1 Skl
350 1351 .1 = o
134.0 34,1 (1 7.1
£33.0 133.0 (.0 |
1320 B30 (L1 £ 1.1
P51.0 1310 R + 1.1
1290 129.0 (K1) 4 1.1
24,0 124,00 0.1 1.l
QR 1151 L] + 1.1
F14.0 114.1 k.1 &1
R 10, it £ 1.1
P00 L] 0] 1.1
0.0 090 0 £ 1.1
4.0 040 R 1.1
#9.0 g0 Ll + 1.1
4.0 a4.0 A1} + 1.1
790 9.0 (L1 "
4.0 4.0 (L a].]
&4, 65,0 Ly + 1,1
4.0 64.0 1] 2 |
9.0 52.0 4 A0
54,0 54,0 (R} = 1.1
49,0 45,0 103 &1:1
44.0 4.0 (.1 i ].1
38,0 39,0 0.4 + 1.1
30 4.0 (14 + 7.1
30.0 299 4.1 = 1,1
24,0 280 {1 + 1.1
28.0 739 . £ 1.1
27.0 269 1,1 1.1
26,0 259 =], | t 1.1
2a.0 24.9 =11 =5 Y |

Cert. Mo, : ACL21172

Joh Mis,
Pages

: VOASACDOARY
: ol

> LA



SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

as550cCliatles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, N, : ACL21172

Job Mo,  VOGSADDOZZ
Pages : TofH
B, Leviel lnearity including the level range contruol
Aaiticipated Measured Dleviated Actepance
Range Yalue Value Volue [imibts
(dB) {di ) (dB ) {dB )
Aute 4.0 4.0 (.0 £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Arcoptance
durntion, Th Cycle Value Value Value Limits
Weighting {ms) {dB ) (dB ) (dB ) {dB )
0.25 | 1080 10749 «{), 1 1.5 =30
Fast 2 ] 117.0 116,49 =11 1.0;-235
200 B 134.0 13440 0.0 £1.0
. 2 B 1080 10E.0 0.0 15550
200 Bk 1274 1276 .0 +1,0¥
0,25 1 0e.0) OR.B 0,2 1.5:-50
SEL 2 ] 108,01 1079 -, 1  H i
20) B} 128.0 128.0 0.0 £1.0
10, Peak C sound kevel
Wumber of cycle Anticipated Measared Dievinted Avceptance
i Valuee  |Valug, Lepeak] — Value Lirmnits
test sighal [ dlt ) (dB ) [dB ) (dB )
Conkimons 133.0 133.0 0.0 =
Chie 1364 136.4 0.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
1 Walue WValue Value [imils
test signal [di ) i dB b (dB} {di )
Continaos 1330 1330 0.0 -
Positive half evele 1354 135.1 -3 420
Negative half eycle 135.4 135.1 0.3 +3.0

QF-TS | 2-04-04-020664

- %



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL21172
Job Mo, @ VOGEACHIENN

Pugis : Bol 8

11. Overload indication
Measured value { dB } Devinted | Aceeptance
Positive Negafive Value Limits
one-half evele | omeshalf cyele i dB ) (4B}
Ehs B3 0.2 +1.5
I 2. High level stability
SLM Display | SLM Display Deviated Acceplunce
Frequency at initial ad fimal Value Limiis
Weigliting i df ) (dB ) {dB ) (dB )
A-weight [37.0 137.0 .0 4.3

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

or any value following calculation,providing a lavel of eonfidence of approsimanely 95 %%

QF-TH1 2412004

End of Caltbration Certificaie

> bAdL



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorm Rd, Bangbumry, Bangplud Bangkeok 10700 THAILAND HSC-TISI-TIS 17025
Tel{-2435-8800 Fax0-2433-1879% e-maitcal-center@sithiphormocom hitp:/'www.sithiphorn.com CALBRATION 0354

Cert, Mo, 1 ACLI1134
Pages @ lofk

Calibration Certificate

Equipment : OUND LEVEL METER

Manufacturer ; RION

Muodel ; NL-42 Microphone UC-52 ¢ Preamplifier NH-24

Serial No.: 00572564 1 170401 / T2902

1D Mo.: BKEK FSORED

Condition As Found ; G0N

Customer ! ALS LABORATORY GROUP ITHAILAND) OO, LTEX

104 PHATTHANAKAN 440, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGROR, 10250 THAILAMNI.

Location ; - REVIEW BY ﬂ}nfﬁﬂ f"
EWIENY e T
Amblent Temperature : (23.0+£3) "C
Pressure @ (1013 3 ) kPa APPROVED BY h.n',p"‘l—-ﬁf‘,n"].__
Relative Humidity : {S0.0 £20 ) % o]
It
MEXT CAL DATE .H.'Wﬂ
Received Date ; 18 OCTOBER 2021
Calibration Date : 25-26 OCTOBER 2021
Date of Issue : 28 OCTOBER. 2021
Calibrated by : Nathakom Pisutpaisan

Approved by :
T et

[ Thanakul Petchurai )

This certificate 1s ssued in accordance with the requirements of ISOVEC 17025 standard, may not be reproduced

other than in full, except with the price written approval of the head of Calibragion Labaratory

QE-TSET-(a4-04-0210664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

AssS0OCIatlées

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-0

Calibration Method :

Cert, Mo, :
Job Mo, @
Pages E

This eguipment wis. calibrated by based on [EC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tesis 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Srandard Instruments.

ACL21134
VOaSACHNS
Zoll

For tesis resulis of coch items were made by observation of cach Instruments displony and also wath SLM's display.

Condition of this result of calibration :
|, Reference Standard Insfruments ;

Instrument

Waveform Genernior
Wavelorm Generalor
Digital Multimeter
Digital Multimeier
Digetnl Multimeder
Programmable Alemeon
Condensar Microphone
Measuring Amplifier

Mol
332104
33511B
J3A61A
334614

BR4HA

MAT-1070
o B0y
NA-4ZKAl

Serial No,
MY 48017076
MY 52302742
MY353220104
MY 33220076

1997025

62100114

2077900

345604595

Cert. No,
EF-0012-2]
EF-0011-21

EEL.BF. 050264

EEL.BP. 03264

EEL.BP. D6/0264
I S00-07774E
AA-1008-21
AAI003-21

Due Date
10-Feb-22
10-Feb-22
10-Feb-22
0-Feb-22
05-Feb-22
08-Mar-22
05-Feb-22
| G-Feb-22

T, This result of calibeation was found accuraie as shown on date and place of calibration fior this calibrated item only.

1. This ceriificale 15 trecesble fo the internaional system of wl maantamed of ;

3.1 National Tnstitute of Metrology ( Thailand).
1.7 Thailond Instituie of Scientific and Technological Research (TISTRL

QF-TSE 20020604

AL



SITHIPQRN, SITHIPORN ASSOCIATES CO.,LTD.

rrelsiee CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, Nao, 2 ACL21134
Job Mo, VOGSACDINS
Pages : 3of8
Uncertainty Muaximum-permilted
Parameter Pass | Fall uneertginty of
o measurement (dB)
1. Absolute sensitivity ¥ - 0.2 MNA
2, Beli-generated noise v 0.2 MNA
£ Amt;hlical signal tesis c-f'fr'equnm::r wightings
125 Hz v 0.3 0.6
1004) Hiz v 0.3 0.6
R0 He v - 0.3 0.7
4. Elecirical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For = 10 kHz 1o 20 kHz - - - )
5. Freguency and time weightings at | kHz v - (.2 0.2
. Long - term stability v 0.1 0.1
7. Level lingarity on the refercnee level mange v 5 0z 03
8. Level ineanty ncluding the level range control v - n2 03
9, Tone burst response v - 0.2 0.3
10, Peak C sound level v - 0.2 0.35
11, Overload indication v 3 0.2 0.25
12. High level stability v F 0.1 0.1

QF-TSE 2 -0-02 0654



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD,
s CALIBRATION LABORATORY

Continuation of Calibranon Certificate

associate

Result of calibration :

I. Absolute sensitivity

Cert. Mo
Job Mo,

Pages

Beference Micasured Accoptance
Acoustic Signal Value Deviation Limit
{dB ) (dB ) {dB } {dB }
93.9 (93.96) R (.0 0.3

2. self-zenerated noise
2.1 MWarmal rase

Mleasured Yolue

{dB )

[ 4.5

Freguency Measured value
Weighting [ dB }
A - welght [ER
C - weight | 7.3
Flsl- 229

3, Acoustical signal fests of frequency weightings

Beter free-field acoustic response al a level of 54 dB

2.2 The microphone of the sound level metar was replaced by electnical signal input device.

s ACL2TNAY
1 VOOSACOS
1 4aff

Frequency Devintion from various frequency weighting response curve {dB)
{ Hz ) i Coweight i hi:m.:.pl-nm;n:
Limmits
25 (2 .2 {2 + 1.5
R (0 .0 .40 £ 1.0
AL (L6 -3.5 .5 +51

OF-TE] 2-04-ka-(FHlG06

o



SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

dssaciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signal tests of lrequency welghtings
Weighting network response with relative 1o | kKHz,

Cert. Mo,
Job Mo,

Pages

s ACLI1134
: YOS ACOH0S
: Sofl

Freguency Deviation from various frequency weighting response curve (B}
{Hz) Flat Coweight | A-weight - Sepiance
Limits
63 (h0x -0.1 (X)) +20
125 0.0 0.0 0.0 x1.5
250 (.0 A1 0 1.5
S0 [k 0.1 (.0 &1.5
1300 .0 0.0 0.0 £1.0
2000 (b0 i1 (.0 =10
E L] (0 0.l 0.0 &30
RO 0.1 i1 0,1 +5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Dreviaied Adceplange
Frequency Value Value Limits
Weighting ( B ) [ dB ) { dB)
A - weight RN 0.0
C - weight 94.0 0.0 =032
Flat Q4.0 0.4 0.2
5.2 Time weighting at 1 kHz
Measured Deviaied Arospline
Frequency Value Value Limits
Weightmy ( dB ) [ dB ) {dB )
Fast 84,0 1.0
Slow 04,0 0.0 + i, 1
Leg 04,0 0.0 0.1
6, Long - ferm stability
SLM Display | SLM Desplay | Deviated ACCeprinee
Froquency al initial il fimal Valug L inits
Weighting { dB ) { dB) {dB ) { dB )
A = weight 84,0 54, | (.1 =05

QF-TSE2-04-04-02 064

AL



SITHIPORN; SITHIPORN ASS50CIATES CO,LTD.

gs50C1atles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lincarity on the reference level range

QF-T51 2 -D4-02 060

Anticipated Measured [heviabed Acceplance
Value Value Walee Limiis
{dB ) (dB ) {dB } (dB }
13°7.0 137.0 (L0 & 1.1
136.0 136.0 .0 + L1
135.0 1350 .0 1.1
134.0 134.0 b0 =11
133.0 133100 (ki = 1.1
132.0 132.0 i1 4 1.1
1310 1310 0.0 = 1.1
12%.0 12940 (.0 1.1
1240 1 24.0 0.0 =+ 1.1
1150 [ 18.4 i, + .1
1140 1140 1,0 + 1.1
1080 LR LR + 1.1
.0 1041 0.1 4.1
29.0 29,40 .10 1.1
4.0 Q4.0 LR 1.1
BOLD B LAY + 1.1
B4.0 Bd.0 0.0 * 1.1
T80 790 .4 + 1.1
T4 720 0.4 411
G0 a0 0.4 +1.1
4.0 B4d.0 0.0 i E ]
500 1 0.4 + 1.1
54.0 54.0 0.0 1.1
490 40.0 .4 = B
44.00 44.0 A + 1.1
G0 340 .4 &1
34.0 4.0 0.4 £ 1.1
00 00 010 1]
200 20.0 1.4 & 1.1
28.0 28.0 0.0 1.1
270 27.0 LR + 1.1
25.0 26.1 il + 1.1
25.0 23,1 1.1 £ 1.1

Cert. Mo @ ACL21134

Jub Mo,
Fapes

 VORSACDDIDS
; GolB



SITHi F'DFIN SITHIPORN ASSQCIATES CO,LTID.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Mo, : ACL21134
Job Ne.  : VORSACDDOS

Pages  : TofR
B. Level linearity including the level range coniral
Anticipated Measured Dreviated Acceptance
Range Yaluz Yalue Value Limits
(dB) {dB} (dB ) (dBE}
Aulo 4.0 B0 (X} #].1
9. Tone burst response
Time Tone burs Anticipated Measiared Deviated Acceplance
duration, Th Cycle Waluse Value YWalue Lirnits
Weighting | (ms) {dB ) (dB ) ( dB ) (dB)
025 | 1080 1074 =i, | 1.5:-50
Fast 2 H 117.0 165 .1 | 0 e fun
204 BiM) 13440 [ 34.0 0.0 1.0
il 2 B 1080 1079 -, | 1.5:5=50
200 L 127.6 127.5 =] 1.0
.25 | 950 98,5 4.2 1.53-5.0
ZEL i 8 1080 079 0,1 1.;-3.5
200 200 12840 1280 0.4 1.0
10, Peak C sound level
Number of cycle Anticipated Measured Devinted | Acceptance
in Value Value, Lepeak Walue Limits
best signal (dB ) (dB ) {dB ) (dB )
Continuous 123.0 133.0 0.0
ne 1364 136,00 =x4 +3.41
Number of cycle Anticipated Measured Deviated Acceptunce
in Walue Virlae Walue Limits
test sigmal [ dB ) (dB ) (diR ) i dB )
Continuous 1330 L33.0 [ERY]
Positive half cyele 1354 | 35,1 «),3 +2.0
Megative hall cyele 1354 135.] -[13 L2l

QF-TS1 2-03-04-020664

7 ..



SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

e #
d350DC 1 dles

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Coert, Mo. @ ACL21134

Joh Mo,
Pages
11. Owverboad indication
Measured value ( dB ) Deviated Agoeptance
Positive Megative Value Limits
one=half cycle | one-half cycle i dBJ {dB)
b Bo.5 0.2 +1:5
12, High level stability
SLM Display | SLM Display Dheviated Accepiance
Frnqu':"@' sl dnvitasl ol fimal WValiee Limyita
Weighting [dB ) { B ) CdB ) [ B}
A = weight L37.0 137.0 Y] (K

¢ VORS ACO0S
; Balh

The reported uncertainty is bazed on a standard uncertainty multiplied by coverage factork =2

or any valee follewing caleulation,providmg o lavel of confidenye of upproximately 95 %

QF-TSE2-{ul-0d-0i20604

End of Calibration Certilicale

ST



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45% /1 Sirinthom Rd, Bangbumiu, Bangplud Banghok 10700 THAILAND, MEC-TISI-TIS 17028
Tel0-2435-8300 Fax.0-2433-1679 e-maltcakcenterd@slthiphornacom hitpy fwawwslthiphormcom CALIBRATION 03494

Cert, M. ; ACLI1135
Pages : 1als

Calibration Certificate

Equipment : SOUND LEVEL METER

Manulacturer RIOM

Mauidel ; ML-42/ Microphone UC-52 / Prenmplifier MH-24

Serial No.: 01122504 [ 169436 ] T2457

I Mao.: BEK_FS0033

Condition As Found : GOOD

Customer ; ALS LABOEATORY GROUP (THAILANDY OO, LTD.

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

Location : e ot ofl e i & |
Amhient Temperature : ( 230 £3 ) o Y SRR S ——— |
Pressure @ [ 1013 £3 ) kPn ~AVED BY !-#r'?--.....:";-,.__. |
Relative Humidity : ( S0.0-£320) “% :
. farma |

VT CAL DATE 29 fll_'!.':.'..f o
Received Date : 18 OCTOBER 2021 I
Calibration Date : 25-26 OCTOBER 2021
Date of Issue : 28 DCTOBER 2021

Calibrated by : Mathakom Psulpaisan

Approved by : 7— /%

[ Thanakul Petchurai

This certificate is issued in accordance with the requirementa of [SCOVTEC 17025 standard, may not be reproducesd

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

QF-TSE2AR-04-{2 0664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

asshciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-A0-01

Calibration Meithod ;

Creri. No,
Job Mo,

PFages

Ihis equipment was caltbrated by based on IEC-61672-3 {2003} Standard for sound level meter {SLM )
The SLM had tests to Acoustical and Electrical signal tests of fequency welghting with Anechose chamber and Reference

Standard nstruments,

r ACL21135
VU HSAOMIDS
: 2ofR

For 1ests results of each ftems were madie by observation of cach Instraments display and also with SLM's display.

Condition of this result of calibration :

I. Reference Standard Instrments
Instrument
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digttal Mulfimeter
Progrommable Attenuator
Condenser Microphone
Measuring Amplifier

Madel
132104
335118
334614
13461 A
BR46A

MAT-1070

4180

MA-AIE Al

Serial No,
MY 4RO TOS
MY 52302742
MY 33220104
MY 53220076

1997025

HEI001 14

29TTO0)

34560495

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

EEL.BP, (50264

EEL.BP, D3/0264

EEL.BP, D626
1 500-077TT4E
AA-HIOB-21
AA-3003-21

Diue Date
10-Feh-22
10-Feh-22
10-Feb-22
(8-Feb-22
05-Feb-22
03-Mar-22
(5-Feb-22
16-Feb-22

2. This resull of calibration was Tound accurate ws shown on dite and place of calibrition foe this ealibrited fiem only,
3. This certificate ks rmeeabbe to the intermndiona] svstem of unit maimtamed af :

2,1 Manonal Institute of Metrology (Thailand ),
1.2 Thailand Instituic of Scicniific and Technological Rescarch (TISTRL

Q=TS 120 b0



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

TCLHRCcIaTes

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cerl. Mo, 3 ACLITI3S
dob Mo, 1 VOCOSACOM0S
Pages : Jof8

Uncertainiy Maximuam-permitted
Parameter Puss uncertainty of
(dE)
memsuwrement (dib)
1. Absoluie sensitivity v 2 NIA
2. Self-gencrated noise v 0.2 MIA
5 Acoustionl signal tests of frequency weightings

125 Hz v 0.3 0.6

1000 Hz ¥ 0.3 0.6

RO Hie v 0.3 0.7

4, Electrical signal tests of frequency weightings

For 10 Hz 1o 4 kHz v 0.3 0.6

For >4 kHz to 10 kHz v 0.3 0.7

For = 10 kHz 10 20 kil - 1.0

5. Fredquancy and time weightings a1 1 kHz v L 03
I6. Long - term stabilicy il 0.1 0.1
7. Level linearity on the reference level range v 0,2 3
(8. Level linsarity including the level range control v 02 0.3
5. Tone burst FREPONEE v’ 02 03
10, Peak C sound level v 0.2 .35
11. Overload indication v 02 (.25
12, High level stability v 0.1 0.1

=Tl 2k =2 0054

7 Kt



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
AeSsiane CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, : ACL21135
Job Mo, VCESACO0S

Fages s 4dolB

Result of calibration ;

1. Absolute sensitivity

Reference Measured Acceptinnce
Acoustic Signal Value Deviation Limit
(B} {di ) i-db ) {dB )
91,9 {93.96) LERY 0.0 kel 3

1, Self-generated noise
2.1 MNormal test

bieasured Yalue
(B
6.7

2.2 The sicrophone of the sound Tevel meter was replsced by chectricnl signal mpul device.

Freguency Mensured value
Weighting {dB )
A - weight 14.65
C - weiphi 2.2
Flat 235

3, Aconstical signal tesis of Trequency wilghiings
b eter free-ficld scoustic response at a level of 54 dB

Frequency Deviation from varions frequency weighting response curve (dB)
I Hz Fifn Coweight Avweight H.-E‘-l:l.:[HIDI:IE*L‘
Lumits
125 4 (h5 0.5 13
106K) 0.0 00 (n0 10
B =1 .40 0.8 =04 =5.0

QF-TS | 2-04-04-02
4 T



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
e CALIBRATION LABORATORY

Continuation of Calibraton Certificate

13 L

Cert. No. : ACL21135

Job Mo, 1 VOSACOHROS
Papges 1 5ol8
4. Eleciricul signal tests of fregquency weightings
Weighting network response with refotive to | kHz.
Frogquency Dieviation fFom varions fréquency wigrﬁn__gﬂpmm curve (dB)
el Flat C-weight | A-weight fiigpiene
Limits
63 1.1 =[1L ] =(}.] =10
125 1.1 0.0 (.0 ]
aal) Y 0.0 -ih.] %15
S (i .0 <[k +1.5
1000 (L0 0.0 0.0 +1.0
2000 (O 0.0 0.0 210
Q0 (.0 0 (1,01 +3.0
000 (0 il 0.1 45,0
5. Frequency and time weightings at 1 kHz
5.1 Fregquency weightings a1 1 ke
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting ( di3 ) [ dB ) (dB)
A - weight L4 LLEN
C - weight G4.0 0.0 £ 02
Flat 94,0} 0.4 +0.2
5.2 Timie weighting af 1 kHz
Measured Deviated Agceptance
Frequency Value Value Limits
Weighting { B ) (dB ) { dB )
Fuast u4.0) 0.0
Slow e 0.0 £10.1
Leq 0 ) 0.0 &0
. Long - term stability
SLM Digplay | SLM Display Diviated Accepiance
Frequency at initial b firwal Value Limits
Weighting (dB ) (dB { 4B ) (i)
A - weight .00 94,0 (ER1 + 0,3

=T LM 0= 200604

o B




SITHIPORN; SITHIPORN AS50CIATES CO,LTD.

ceEfiClIatleEs

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference kevel range

OF-TE] Z-03-04-2 00644

Aniicipated Measured Dreviated Acceplance
Yalue Value Yalue Limils
{dB ) (dB ) {dB} ( dB }
137.0 137.0 (.0 C 3 |
136.0 136.0 .0 £ 1.1
135.0 135.0 0,0 1.1
1340 134.0 {0 =11
1334 13340 i = L1
1320 1320 .6 = .1
1310 1314 {0 + 1.1
|10 1200 LR + 1.1
[ 240 1 24.0 0.0 =+ 1.1
|15 11450 1.0 = 8 |
| 4.0 1140 {14 + 1.1
LERY [0 4.0 & 1,1
1.0 104.0 {10 = 5 |
Qr Q00 1.4 + 1.1
Q.0 4.0 1.4 & 1.1
BE0 BO.1 0.1 % 1.1
84.0 B4.1 0.1 & |1
THO TH LR +1.1
4.0 74.1 0.1 £4:1
a0 601 0.1 #L1
(S M 640 il 1.1
58,0 50.1 0.1 4 1.1
4.0 54.0 04 £ 1.1
42,00 441 4l 4 F.1
44.0 440 A 1,1
390 a0 {14l <3
34.0 4.0 4l 1 |
A0 MLE (L * 1.1
29.0 20,1 01 + 1.1
280 28.1 .1 + 1.1
270 2T 0.2 1.1
26,0 253 03 + 1.1
25,0 25.3 .3 + 1.1

Ceri. No. : ACL21135

Jdob Mo,
Fapes

1 VOBSACHMS
; GolB

7 A



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
it CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. * ACL21138

Job Mo, VCaSACH0S
Pages : TofB
8. Level lmeariiy including the level range conirel
Anticipated Measured Deviated Accoplance
Range YValue Value Value Limits
(dB ) ( dB ) {dB ) (dB )
Ao o4.0 40 0.0 11
9, Tone burst response
[ime Tone burs! Anticipated Mensured Drevinted Acceptance
duration, Th Cryeie Value YValue Walube Limits
Weighting f s ) ( did ) ( diB ) {dB ) (dB )
0.25 | 1O&.0 1079 =01 . B
Fasl 2 ] 117.0 L1770 (b Lz =lg
200 B 134.0 134.0 (1] 1.0
Slaw 2 ) 10E.1 [TE. D (a0 | Siz=5.0
200k 00 127.6 127.6 0.0 10
.25 1 g 0 GE.4 -(1.] | ST
SEL S b &0 LA (.0 18;-23
2008 RO 1280 128.0 .0 +1.0
10, Peak C sound level
MNumber of evele Anticipated Measured Deviated | Acceptunce
in Yalueg Walue, Lepeak Walue Limits
test signal {dB ] (dB ) [ dB 1 {dB)
Continuous 133.0 133.0 0.0
[Ome 1 56.4 136.1 =3 £3.0
Mumber of cycle Anticipated Measured Deviated Arceptance
i Walue Value Value Limits
fest sienal {dB ) (dB b W IER (i)
Continuoss 133.0 1330 0.0 =
Positive half ovcle 135.4 135.1 3.3 +2.0
Megative half eycle 1354 1351 -3.3 2.0
F-TS1 2-U4- 20664
7 e -



SITHIPORN; SITHIFORN ASSOCIATES CO.LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Mo, = ACL2ZIT3S

dab Mo, @ VORSACHIOS
Pages : BolB
11. Orverload indication
Muasused value { dB ) Devinied | Acceplance
Prsitive Negative Value Lirmnits
one-halfcyele | one-half eycle {dB ) (dB}
.7 BT (k0 1.5
12. High level stability
SLM Display | SLM Display | Deviated Arccopiance
Frequency at initial at final Value Limits
Weighting {dR ) { dB } { B ) [ dB Y
A - weight 137.0 137.0 00 0,3

The reparted uncertainty 15 based on a standard uncertainty multiphed by coverage factor & = 2

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

End of Calibration Certificate

QF-TS1 2-04-04- 000564
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CERTIFICATE OF CALIBRATION

Equipment Maime: Hest Stress Moniton
Manufacturar.! DeltalHM

Modal: HD32.2

Sarfal No: 13021774

10 Mo: BRE_F50840

Customer

Mama: ALS laboratory group (thadland) Co, L.
Addrass: 104 Pratthanskan 40, Phetthanakan

R, Khwaeng Saen Luang, Khet Suan Luang, Bangsok
102580 Thailand,

Reference sad Duning Calibration

1.5tandasd Temperature Probe Model: STS-100 4500,
Serial Mo, B8TERZ-09, Due date: 23 Mar 2023
2.Digital Temperalure Indcator Model: 0T L000-0 MK,
1, Serigl Mo 871407-00591 Due date: 04 June 3032

Calibration Procadura

Tre temperature calibration was dong by In-House
calibraticn methed a8 WI-CL001  according oo
comparson method with standard digltal temperatun
indicator and  standard  tempersture  probs  The
lemperaiLre stale use was hased on (TS5

Cenificate Na, ; CL-OTE-E5
Page 1of2

Raoelved dater I8 May 2022
Calfbration date: 26 Mey 2022
Issue date: O Jun 2022

Calibration Condition
Temparaturs: (23+3) 'C
Relative Humidity: (S5£151%

Tracaahiity

The messuremeant resultes are tracesble o the
intermationgl system of units (S1) through National
Institute of Metology Thalland [NIMTE Certificata
mumbac TT-0034-22, Cedificata mumber ER-D032-
21

hARFEOVED BY

MEAT Al DATE

—m—

Caliorated by [" J

CInts, Sorawin Thaechatad

E Mz Jittraparn Lertsarmphal

M. Parinya Booncharosn
| Calibratiocn Department Managar

THAMATE ASIOCIATES O, 170, |

THIE CERTIFICATE AEPCAT MAY MOT B2 REPRCCEOLIZED EXDEFT IM FULL UNLESS PERMISSION FOA REFPROOUCTION
HAS HESW ORTAINSD MOWHTHME FROM THE LABCEATORY,



J 63/14-1567/35-34, Boi F:l’:hhﬂﬂ!:l‘l‘l?.?.n" I, Peichhasem Hd,
NAC Walthapra, Bangkokyal, Bangkok 10600 Thailand,
oo Tele (G6) 02-B4B0812813 Pax: (66) 02-B4BOBA0D www.iranotee.com

Cariificads Mo, - CLOTR-B5

Page 2 of 2
Rasaitt of Calibmation: i withaout Adjestmant T \With Adjusiment
Callbration Renge: 20 - 40 'C
Function:
Table 1: This equipment was connected with wet bullr probe Model: HPZ201.2 5/M: 12030281,
Démeerslon; Diameter 14 mm. Lengkh 170 mm.
Immersicn Stanarg e Error Ungertadnty
Depth Reading Reading "l ("G
{rmm) {'q g}
30 20042 20.0 Q.0 0,058
3q 250465 250 .0 0050
30 300458 300 0.0 0.0e89
a0 35.034 350 2.0 .08
aa 40,030 A0 2.0 0.0a0
Table 2: This equipment was connected with temperature probe Model: TREZ07.2 5% 13013672,
Dimension: Diametar 14 mm. Length 1580 mm.
Imamedsion Slandard UG Ermr Lincartainty
Dapth Roading Ruating c (]
i L] (M~
TO 20041 202 o2 £, 02
0 25044 249 a1 C.o94|
o 30.045 Z28.8 o e 0.0943
70 35034 347 1.3 0,054
7o a0.030 306 0.4 0.064

Table 3: Thiz equipment was connacted with Globo tharmameter probe Moded: TPIZ276.2 5/N: 13030461,
Dimensian: Diametar B mm., Length 170 mm,

\mmearaion Standard LG Eirot Unioertainty
Depth Reading Rapding (e e
fmemi ("3 'y

1160 2000432 200 0.0 0SS
110 25098 29,0 3.4 b le =l=]
116 30045 30.0 LHAH] {.Cra9
110 35,034 35.0 0.0 0.099
119 A0.030 400 0.0 G.0Ra

ULC# ; Linit Under Callbration
The reported sxpanded uncartainty is based on stardsnd urcerdainty multiplied by 8 coverage factor k=2 providing
n level of confidence of apprommalsly 95%.

# End of Cartificate #

T
NAC
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A3/ 14-16.67/35-34, Sol Petchkhasem7.7/1, Pelchhasem Pd,
Watthapra, Bangkokyal, Banghok 104600 Thallard.
Tel: (6a) 02-5680812013 Pax: (64} 02-5630840 www.|iranatas.com
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CERTIFICATE OF CALIBRATION

Cenificale Mo, ; CL-078-65
Pags 1 of 2

Equipment Mams: Heat Stress Monitor
Manufacturer.: DeltaldHM

Maodsl: HO32.2

SBorial Mo: 130247385

IO Mo: BRK_FS0841

Customer

Name: ALS laboratory group (thailand) Co., Lid,
Ardress; 104 Phatthanakan 40, Phatthanakan

Rl Whwasng Sauen Luang, Khet Suan Leang,Sanghkok
10250 Thadand,

Recelved date; 25 May 2022
Calibration date: 26 May 2022
Bsue date; 02 Jun 2022

Refarance Usad During Calibration

L5tandard Tempemiure Probe Model: ST5-100 AS0E,
Senial Noo 667682-08, Due dals: 23 Mar 2023

2 Digital Tamparature Indicator Model: DT 1000-4 MK
Il; Serial Mo 87140700501 Due date: 04 Junea 2022

Calibration Condition
Termperature: (23+3)°0
Rarlative Humidity: (S5£151%

Calibration Procedure
The temperature callbration was done by In-Housse

Tracaahbility
e measurement resulls are trecesbls o the

callbration  method = WHCGL-001  ascoording to
oomparison method wiin standard digital temperature
indicalor and standard lempesature  proba,  The
iompesaiure Scala uae was Dased an ITS-20,

intemational system of units (51 theough National
Imstitute of Metrologdy Thatend (MIMT)  Certificats
number: TT-0034-22, Certificate numbes: ER-Q032-
z1

Ii KEVIEW BY . ﬂm@@mﬁ-

||
[ |
{ APPROVED BY ﬂ

” felnlss

P NEXT CAL-OAMIE

Calibrated by s
LN, Sorawit Thachalad J‘

Approved Signatons ... i M,
| Mr. Parirya Booncharoan
Calibration Depariment Manager

] Miss littrapom Lertscmphol i
NAC |

_,1_. AT t'.i.urmln_-!u_ ""'__..-I

THES CEATFICATE REPCAT MaY NOT BE REPROCEOUCED EXCEPT (N FULL UNLESS PEAMSEION FPOR AEPRUDUGTION
HAS BEEN ORTAKED N WRTRG FROM THE LARCHATCGRY,



I,
J a3/ 1 4-16,67/38-36, Soi Petchkasem 7,7/, Pelchkasrem Rd, ==
Wallhapra, Banghohyai, Banghoh 10400 Thalland, Ly ST N

..... Tel: (64) 02-8680812#813 Fax: (66) 02-8680860 www.jiranatec.com WA

Cortilicats Mo, | CLO79-E5

Paje 2 al 2
Result of Calibration: B Without Adsestmeant. [ With Adjustmant
Calibration Range: 20-40°C
Fusnciicn:
Table 1: This equipmant was connectod with wel buth probe Mode:: HP3201.2 5/N; 13030283
Dimansion: Diametar 14 mm. Length 170 mm.
Immersion Stondard LA Errof Uncestaingy
Depih Faading Hesding ["Ch (e
frmami) (Ci ("G
30 20.056 208 0.7 0.099
3d 25.049 258 [ ¥:] 0.099
a0 20,040 308 0.8 0.099
k(1] 28,039 8.8 0.8 0.099
30 A40.029 40.9 09 0099
Table 2 This equipment was connectal with tamparature probs Model: TF3207.2 SN 13023259,
Dimansion: Diameter 14 mm. Length 150 mm.
mmersion Standard LG Emar Lincartainty
[eagth Reading Reading "G (s
fmm) (o) {"c
T 20,056 204 0.3 C.O0E%
70 25.049 25.3 0.3 0089
70 30,040 30.4 0.4 0,099
70 35055 3m3 0.3 {1084
TO 40.029 40.1 0.1 0,099

Tabbe 3 This equipment was connecied with Globe thermometer probe Modes: TPI276.2 S/N: 13044157,
Dimenaion; Diameter B mm. Lengih 170 mm.

Immersion Standadd WG Errod Uncefminty
Deph Fsading feading (e} {'q
{enam) ("Ch o

110 20.056 0.7 0.6 Q.08
110 25049 25,8 0.8 0.099
110 30.040 anag 0.8 0080
110 35.035 358 0.8 0.099
11n 40.029 40.8 o8 0089

LILIC = Uret Uncler Callbsation
The reported expanded uncenainty is besed on Standand uncertainty multiplied by & coversge factor k=2 providing
a leval of confidence of approdimately 95%.

* End of Certificate ¥

NAC
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3 14-15,07/35-340, 800 Pelchkasam 7,741, Petchkasem Hd, M% >

NA(: Wallhaprs, Banghobyol Bangkol 10500 Thailand, ﬂﬁ? : o
* P L2033

R
gl (o) D2-B4H08 178153 Faw: (66) D2-BaB0RAD wiww jiranatea.com m CRUBFATION 0357

CERTIFICATE OF CALIBRATION

Codificate Mo, ; CL-O1265
Fogn 1 af 2

Equipmant Name: Heat Streas Monitor with Sengar
Manufactures.: DeltaOHM

Maodal: HR32.2

Serial Ma: 13024787

D Moz B FSO68F

Customar Reoalwed date: 10 1AM 2022
Mami: ALS izbatory group (thaliand) Co..Lid Callbration date: 14 FEB 2022
Address: 104 Pratthanakan 40, Phatthanakan Esye date: 17 FEB 2022

Rel., Bhwaenp Suan Luang, Khet Suan L._.;ng_Eangl-_m._
105D Thalland

Referanca Usad During Callbration Calibration Gondition
15tandand Tamperature Probe Modal: ST5-100 AB00, Temperatura: {23435 C
Sefid] Mo G 788208, Due date: 25 Mer 2022 Raiative Humidite 1I551151%

2.00gital Tempsemturg Iraficator Moded OT]-1000-49 hEKE,
I, =erial Nas &7 1407 00591 Dug date: 04 Junag 2022

Calibration Frocadure Tracaahility

The tmmperature catibration was done by In-House Thee mesepramént resulls arg traceshle to the
calibration method 85 WI-CL-OOL  acoosding o international sysbem of units (51 through Nationsl
copmpaison method with standard digitsl tempeature Institste of Metiology Thafand (MIMT) Certificats
indicatar -~ and - standord  temparature probe. The numper TT-0036-21, Cedificate number; ER-Q3032
termnperature acale psa wois Based on 1TS-50, 21

REVIEW BY ﬂ?ﬂ?ré*”w_
APPROVED BY .. ng lff‘

/
NEXT GAL, DATE T ff"{-?f* .

Calibrated by Ii rowved Signatont .. ... tﬁﬂ'{lﬁ St
C hr. Sorawit Thackhslad f-. . Parinya Eoan: i'|1 40

71 Miss Oratival Winatwittaya Nﬁ( Calibration Degarimeant Manage

JIRARATE ASSDCEATES CLE, | T

THES CERTIFICATE FEPORT My NOT BE RAEPROOEDUCED EXCEPT W PULL UNLESS PERARESSION POR BESRODLCTION

HAS HEEN SBTAMET 1M WRITIME FRCM THE LARDORSTORY



J &3814-15,47F35-538, Bol Petchkasem 7,771, Pelchkazem R,
Wallhapra, Banghokyal, Bangkok 10600 Thailand.

1S IS
e v e TELE (0B OZ-8680812¢13 Fax.: (66} 02-8680840 www jiranalescomn I'T CHLIRATION 136
Canificate Mo, | GLO1365
Page 2 af 2
Result of Calfration; [ Without Adjustment ] 'With Adjustmenl
Calibration Range: 20-40"°C
Funetion
Table 1 This aquipment was tonnactad with wet Sulb probe Modet: HP3201.2 578 13035038,
Oimension: Diameatar 14 mn, Length 370 mm,
Immarsing Hhgndard Ly Eeret Uncartinty
Depin Fasding Resding & ("G
{mm} (7 (]
30 20055 H.0 .1 LLoma
A 25,087 200 3,03 0,08
34 30015 0.0 (.0 (.08
) A5, 005 ARD 0,0 0.0849
30 0002 A0 (2.0 0,023
Takhe 2; This cguipment was connected with femperature probe Model: TRI207.2 SN 130332491,
Dimiensan: Diameter 14 mm, LBI‘IEﬂ"l 150 mm,
[mmarsion atandard i Err: Lcemnainty
Depth Aeading Azading (G i e]
{rmm| ["Ck ("Gh
i 059 A0 0.1 (NRe=im ]
TQ 228930 4.7 (e [, Cra G
Ta 28947 205 .4 . o
i 3AETE 4.4 L5 0.0Rg
i 25864 20.4 0.5 0,0

Table 3: Thia equipmeant was connectad with Giobe thermaomeiar probe Madel TE22 78 2 B/M: 13042466,
Dimsmsion; Diameter S mm, Length L78 mm,

Imimeesian Standard LG Errae Ungertainty
Diegth Reading Raading el {'e
frem) 18 el

110 20,053 Al {14 1.4050
110 25035 25,1 0.4 0.499
140 A0026 b [ | .1 oo
110 35020 350 0.0 LR T
110 40005 200 {.0 {.099

LG 5 Unit Uinder Calibration
The reported ecpanded uncertalnty [s based on standasd uncertalnty multiplied by a coverage factor k=2 provding
a leved of configencs of appoxirmalely B5%,

* End of Cerlificate ¥

)
NAC

IRAKATE atSOCTATES C01, LT,




&3/ 14-16,07/36-34, S0l Petchkasem?, 7/ 1. Felchlasem Fd,
Walthapra, Bangkokyal, Banghkaoh 10500 Thailand.
Fel: (&) ODZ-B4B0BIZR 13 Fax: (46) 02-84808450 wwejlranates,coim

NAC

L L T
CAL BRATH b LAk}

CERTIFICATE OF CALIBBATION

Equipment Mama: Heat Stress Maniior
Manufaoturar,: DeltaOHM

Modei; HD22.2

Sarial Mo 13024807

D Mo: BRK_FS06E44

Customar

Mame: ALS laboratory groun (thalland) Co. Lid,
Addrass: 104 Phatthanakan 40, Pratthanakan

Rl KWhwaeng Suan Luang, Whet Suan Luang Banghkok
10260 Thadand,

Reference Used During Callbration

1 Standard Temperaturs Probe Modal: STS-100 A5,
Senal Moo 667682-08, Due data: 23 Mar 2023

2 Digital Temparature ndicator Model: OT1-1000-4 MK
I, Senal Mo 87140700591 Dua date: 04 June 2022

Calipration Procedurs

Thi temperature calibration was done by In-Houss
calibration method a5 WICL-001  scoording 1o
comparison meethod wilh standang chigital temperatire
mdichtor  &nd  standar  temperature  probe.  The
temperatura scale L was based an MS-90,

Cortificate Mo, | COL-084-65
Paga 1 of 2

Recsived date: 25 May 2022
Calipration deta: 31 May 2022
Issue date; 02 Jun 2022

Calfbration Conditian
Tamparature: (234£3)°C
Relative Humidily: (552351

Tracaahility

Te measurement results ae fraceabls to the
intemational system of unita (Sl through National
Institute of Metrology Thaland (NIMT) - Certificota
numiar: TTO034-22  Certficate numbes: ER-DD32-
21

o m—

Evew sy | Alerddors '

FPROVED E‘F_Ew i

3l ez

EXT GAL DATE

Calibrated by

Approved Signatony: ... r_@

1 Mr. Sorawit Thachalad
1 Mi=s littraporn Lersomphol J

M, Parimya B:.l:‘.-:'-i:hﬂ;-:mn
Calibration Deparimant Managar

—INAC

L;-IH*J&*TE ASECRCIATIE m,._n-.,f

THIE CERATIFCATE AEPQHT MY NOT BE BEFACCEDUCE] EXCERT I PLILL UMLESS PERMIBSION FOR AERPROOUCTION
HAS BEXIN OEHTAIMED W WRITING FROM THE LABORATORY
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J B83/14-1567/35-34, Sol Petchhasem?,7/1, Peichkasem Rd, -,
NA.C' Walthapra, Banghokyal, Banghkoh 10600 Thailand. ) e 5
e Tel: (66) 02-B6B0B 12013 Pax: (66) 02-848080 wivwjiranaloe.com EARATION 042

Certficate Mo, : CL-O84-65

Fage 2 of 2
Result of Calibration; & Without Adjustment [ With Adjustrment
Calibration Ranga; 20 =40 °C
Eurction;
Tabie 1: This equipment was connectad with wat Gully probe Modal: HP3201.7 5/N: 13030983
Dimension: Drametar 14 mm. Lergtin 170 mm
Immgrsion Standard g Ertar Uncariainty
Pamth Roading Fomding = {"C
{ramj "y ]
aa 20048 <01 s | . 0end
30 25,050 451 01 Q.0E5
30 S0.041 30.1 0.1 oA
30 35038 51 .1 0085
30 A0 038 40.1 0.1 0.050
Table 2: This eguipmeant was connected with temparature prote Modei: TRI207.2 8/N: 13013675,
Dimension: Diameter 14 mm, Langth 150 mm.
Immerskn Standard g Etrar Uncartainty
Papth Aading Reading ] "C
[} (=] (=]
T 20047 201 i 056
o 25,050 24,8 L1 0059
70 a0.0ag pic= ;| 0.2 Cuas
O A5.039 4.7 0.3 099
Fie 40,008 a9.6 0.4 0,059

Table 3: This equipment was connected with Globa thermomater peabe Modeai: TEI2TE 2 5/N: 13030457,
Dimersion: Diameter 8 mm. Length 170 mm.

Immersian Standard 1.1 Error Ungartsiaty
Dapth Resading Bemading (" (G
[rm} (') "2

110 20,047 205 .6 0,098
110 25080 256 0.8 0,050
110 30.naz 30.6 e 0089
116 A5.0348 ise 0.8 0099
110 a40038 40,5 0.6 0.09%

uuc* : Linit Undar Calitbration

The reparted expanded uncorainty & based on standard uncertainty multiplied by a coverage factar k=2 prowding
a level of confidencs of approximately B5%,

* End of Certificata %

NAC
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