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FEEFH is E ALS
Eéé\ﬂ: aé 2| ® High Yolume Alr Sampler Callbration Worksheet
3158 A i
éﬁ 37 [ 5
5%
2:%5‘5 ProjeckSttet Sull 7 Wik Co. Ltd. Barumetrie Pressurn (mm Hg) © s
23520 -
I;'gg § & 3] Calibraie Locatlont ATUARIINA T Temperatuie (*¢)+ A
5%
g%g ‘%' E § Callbrate Date: 25-May-22 High Yolume 1D 1 BKK.F50372
g gg Y - CallbrationSheet No: C-250522.BKK FS0172 Bllgh Valume Model : TE-3009%
g7= Calibralor 10 BKK_F50625 Bllgh Volume §/N: 3332
2. |2|3 Calibrator Model! TE50284 Callbratar Stopa: 167326
HHE
3 2= Calibrator /N 2585 Callbator -0.01954
- Delta 1,0 [ 1: Chart Linear Regreszion
5|8 Inch) Im?frin) {CFM)
2 g 212 1 8 1.0080 A |siape: 334762
2 a |yl
g g g 2 a6 11404 # |intercepts £0209
‘i; 3 o 13126 50| correlation GoeMetent: 09995
a 4 58 1422 54
‘E s 72 16046 0
g
% §
’rf: z 1ierm)
- tlg
4 654
€| 3|2
HEiE
H] E § ¥ = 334760 + 60208
H
E]
5
o0
a0 05 10 15 10
.E Qute {m3fmin)
i
&
H o
i : 1M 2 P
; 3 b= Calltrated by Approved by :
- B
E_ {Mr.Bancha Ramkhed ) {Mr. Noppong Juntarupan)
E ala 2 N Field Schentist(2) Envira Field Coordinator Scientist (3]
(7] =z (3|3 5
] 2
T | b f
( L] E\
&
FORMNO:FOG-072 KEVISION N~ 1SSUE DATE: 14/03/36
ALS AL%S
Hiigh Yolume Air Sampler Calibratlon Worksheet High Valume Alr Sampler Callbration Worksheet
Project Slte ¢ Gulf |F RNK Co. Lid. Barometric Pressure {mm Hy) t 756 ProjectStte Qulf P NNK Co, Lrd. Baremelric Pressure (mim Hg) 1 58
Callbrate Locaton: il Temperature {*C) 7 30 tins; 1huARIIRTI (&l o
Callbrate Data: 25-May.22 High Volume 1Dt EKK F50358 Calibrate Date: 25Map22 High VolumalD ; BXK_FS0267
CallbrationSheet Noz C-250522-0KK $50258 High Volume Madels TES009X CalibrationSheet No.x C:-250572-BKK FS0367 High VolamaMadel; TE-5009X
Callbrator 10: BXK, FS0625 High ¥olumeS/N: s193 Calibrator ID: BRK F$0625 High Voluma$/N 4162
Calibrator Model: TE-5028A Calibrator Slope ¢ 167328 Calibrator Model TE-S0IBA Callbrator Slope: 187326
Callbrator §/Nt 2585 Calibratar 001954 Callbrator $/N: 2585 Callbratar Intereeptt 4001584
Test o Delta ;0 Qe 11 Chart Unear Regression Test No. Deha ;0 B b chart Linear Regresslan
[inch) [m?/min) [FM) [neh) [m*/imin} (M)
1 14 11088 40| siopes 33,0791 1 4 11088 40 |siope: 167024
2 42 12302 “ Intercept: 34249 L hd 12302 H Intercept: -0.9398
3 54 13933 50 | correlation Coctficient s 09992 3 54 13523 52 | correlation Coeficlent : 05986
+ 13 1571 54 4 64 15140 54
5 81 17111 50 s 75 16481 &0
1icFv) oMy
&4 554
¥ = 33079 43,8249 ¥ =36.702x- 05558
00 ae
a0 as 10 15 20 00 08 10 15 20
Oirtd [m3/min) Qatd s/ min]
piiicly D AR FrPin 22 PR
Callbrated by Approved.by: - Calibrated by Approved by -
( Mr.Bancha Namkhed ) (Mr. Noppeng Juntarupan) [ Mr.Bancha Namkhed ) (Mr. Noppobg juntaripan)
Fleld Sclentisn(®) avire Fleld Gaopdlnator Seiendst {3) Field Sclentist(2) Envira Field Coardinator Seleatist (3]

FORM NO:F 06-071 REVISION NO: - ISSUE DATE: 14/03/16

FORMMNO:F D6-073 REVISIONNO:- ISSUEDATE: 14/03/16




PENTA

CALIBRATION

PENTA CALIBRATION CO,, LTD,
684124 Tha Connect 33 Viliage Kanchanaphinsk Road
Dokmai Frewat Bangkok 10250

Tel + B8 (01 2089971

www.pentacel.com

Certificate of Calibration

Reprasenl lo Certificaie of Calibration ,PTCO7/22072

ALS
High Velume Alr Samipler Callbratlon Worksheet
ProjectSita: GUIf [P HNK Co. L. Darometric Pressure {mm Hg) ¢ 58
Callbrate Location: Frunednin Temperature [*C)1 ]
Callbrate Date: 25-May-22 Eiigh Volusa [D: B F50263
CallbrationSheet No.: £250523-BRK FS1363 Migh Volume Model: TES009K
Callbrator ID: BKK F0625 High Volume 5/N: 4160
Callbrator Model s Tesaz8A Callbrator Slope: 167326
Callbiator /N 2585 Callbrater Intercept : 001954
TestNo, Delta B0 Cre Ts Chart Linear Regression
[Inch) {mfmin} [(=L0)]

i 34 L1oea 40 |stope: 373254

2 52 L2302 M fintercepr: 1.6868

8 54 139 S8 | corpetatton Cordfictent: 04595

4 62 14904 54

H 7.6 16481 )

1[ermy
5.4
¥ = 37.435%0 16968
o0
an as 12 15 0
Cstd jm3/min}
Callbrated by, Appraved by —_
(Mr Bancha Kamkhed | {Mr, Nappeng Justarupan)
Fitld Scientist(2) Enviro Fleld Coordinator Selentist 1)

FORMNO:F 06-073  REVISIONNO:-  ISSUE DATE: 140316

Certificate No.: PICOZ2012 Paga: 1003
Equipment; Digitel Balarce Condlion:  Wormat CRSERRTON D334
Manufacturor; MWETTLER TOLEDO Serlal No: 1123051634
Model: XP105 10 Hot BKK_ENCODS
Type of Balanca: Multi interval
Customor: ALS L aboratory Group {Thailand) Co.Ltd.
104 Phatthanakam 40 Phatthanakam Rd,,
khwraeng Phatthanakarn, Khel Suan Luang, Bangkok 10250.
Environment Condition:  Tomperature 20'C + 04°C &
Humidity 628 %RH ¢ 37 %RA| REVIEWBY .. A
Alr donsity 120 kgm’ AL,
APPROVED BY Y.:‘]_-....
Calibration Place: i Lz, 5
i ALS Laboratory Group (Thailand) Ce.,L1d MEXT AL DATE :m[oﬁ_l ..
104 Phatthanakam 40 P 1Rd.,
kiwaeng Phatlhanakarn, Khet Suan Luang, Bangkok 10250,
The Method used: In house mathod, PTC-W-07, base on Euramet cg. 18
Traceabliity: This conificate is raceabie 10 tho 81 Units through Thai Calibration Service Co.,id.
+ NSC-ONSC Accraditation No.: Calibration 1183
Date Received: February 25, 2022
Calibration Date: Fabruary 25, 2022
Issued Date: March 04, 2022 o
53
Calibration By: Mr. Rungraje Metakul £ N
FELTG CRLIALIZ O e
ibondal et popovd By A
(e Krangsak KaBsi] (M. Kealisak Kordia )
Reviewsd by Laboratory Manager
Thia canf<ate b b Units (S}, H provades Lacabldy of
o ket .
uncerahly Mnnd & ARG LAy Pk Olad Dy
i COVENI O IICTOF (A7 2T 10 Drovicd B vl Of cOARSENCE of 5% e wib iha Guice to
Enpenaaion y In {OUN} T i ryeude faiate Qndy 10 10 Tame CaRCrIng
Tres cavt ation oy brty. wiihout witien ropraval kom pets Caltralon co | Bd

PG G arer 7eopimy

PENTA

CALIBRATION

PENTA CALIBRATION COQ., LTD,
88/124 The Connect 33 Vilaga Kanchanaphikok Road
Dokmal Prawat Bangkok 10250

Tal. +85 {0] 2088-0173

www.panlacal.com

Represant to Certificata of Calibration PTCOT22072
Certificale No..  PTCO7/22072
Measuremant Results:

Without Adjustmont :

Function Calibration: Non Adusiment

Eccantric Ermor: Weight 1o be 173,172 or of Maximum capacity

Page: 2ol 3
Eccantricity tast 30 ig}
Posilicn (g}
NN
o002 | 00000 [ oo | 000 | G050
Madimum deviation: 0.0000

Repeatability Tesl : Weighttobe 12 S L, < Maximum capacity

Determingtion of the slandard deviation of weighing balanca., Readabllity 00001 ig)

[ Nominal tesl valve (g) | Standard Deviation |
| 100 ] 0.00005 |
Error of Indication : from nominat vaksa., Readabiity 00061 i)
Hominal Value | Convantona! Mass {ndication Carrection of Balanca | - Uncartaknty ¥
g} 1] g @ {0l
a0 40.00005 40,0000 0.0000 0.00010 2m
% 5000003 soccos | oo | opoors b2
80 £0.00003 £0.0000 0.0000 aD00TE 208
0 TQ.GUP(!J !‘?PEF o q DDOD 0,-0001; 2.6‘7
 w 80.00003 82000t 00001 o9 | 24
El 90.00006 900001 00000 000020 § 203
100 100.00002 265900 0.0001 0.00018 208

Note: Welght of sdjust - gt

PICRICTT2 7 AT

PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.
£8/124 Tha Connect 33 Villaga Kanchanaphisek Rosd
Dokmat Prowat Bangiok 10250

Tol; +88 {0 20820773

W pentacal.com

Represent ko Certificata of Calibmaiion PTCRTR2072

Certibcats No:  PTCA7/22072 Page: 3ol 3
Measurement Results:
Wilhout Adjustment @
Funclion Calibration: Non Adjustment
Ecceniric Emor: Welght to be 142,172 or of Madmum capocity
Eccantriiy test 30 @
l Position (g)
ke 4 1 2 3 4 5
2 S 0.00000 | -0.00001 | -0.00002 | 0.00000 | 0.00000
Meukbum caviation: 0.00002

Ropeatnbilly Tesl : Welght 1o be 12 € L, < Maximem sapacity

Detorminzlion of tho standard devialion of woighing belanca., Readatbility 0.o2001 (g}

Nerminal tast value (g) Standard Caviabon
£ 000005
Error of indicaton : [rom nominal valua., Readabiity 003007 (g}
Nominal Valva | Conventional Mass Indiestion Correclion of Halance |  Uncertainly X
g} ] 4} {at {a)
[ 5050000 0.00000 200000 0000016 | 262
o1 6.100000 0.10000 200000 oo00c1y | 200
‘o5 0450990 osonoo | ouooe | wowsers | zaa
T T 2o000m0 1.09020 200002 0000024 | 200
5 5000005 T Tsewot | ooo0m ooooc2r | 208
10 10.000015 - 'I-D?JET T i £.00000 - 0.000031 2.00
W | 20000018 2000001 200001 opoocs2 | 200
T a0.000032 20.00006 500003 oooocea | 200
Nete: Welghl of adjust - (g}

The End of Cerlificata

NG




ALS ALS
High Volume Alr Sampler Calibration Worksheet High Volume Alr Sampler Calibration Warksheet
Peofect Sitas GuEIP BN Ca, U remyure (mm Hg) 1 788 Project Slte1 Gulf | NNK Co 2td. Barometric Prexvure (mm Hg) £ 755
Calibrate Location: thusesanayy o 30 Calibrate Locations iy o 30
Callbrate Date: 25-Mav-72 High Volume 12y hicie Psozu? Callbrate Date 1 25 May22 High Vohum 133 BXI FS0374
CallbrationSheet Nos C-250522-BKK T50387 High Voluma Model! 05} CalibratlonShest Nos 250522 BIGC FS0374 High Volume Modeli TE-StOSK
Callbraterth: BRI FS0625 High Volume S/N1 1626 Callbeator 1D: DI FS0625 High 5198
Calibraler Model 1 TE-5038A, Calibrator Sloper 167378 Callbzater Medad: TE-50204 Lallbrater Slope: 167326
Calibralor /N1 2ses Callbrator Intarcepts 001954 Calibrator 8/N; 2585 Callbrator Intercept1 001954
TesiNo. Delra .0 Qs 1sChant Linsar Regresston Test Nou DelinH,0 Gt 1iChart Linear Regressian
{inch) (m*fmin] [CFM} {inch [ miny (CoFM)
1 20 08550 2 |stopen 43700 [ 4 09347 32 | ope: 122659
i h 08721 LU Fr— 20959 z aa L0437 36 intercept: 20574
3 34 11083 49| comelation Cocfictent: 09983 3 s L 40 | comrelationCosfictent: 09987
[ 40 12000 “ [ 42 13138 +
5 48 13138 48 5 56 14175 8
e 1ierm)
654 (17
yu M7 ¢ 2059 ¥ = 322660 + 10534
00 09
0o 05 10 15 00 05 10 15
Qatd Im3/min) fatd |mafmin}
S AR~ W o
o 2 > 2 >
[} Appraved by: Approved by:
(MrBancha Nambhed ) {Mr. Noppang Juntarupan) [MrEancha Nardded ) {Mr. Happong Juntarupas]
Tiekd Selentit(z) Foviyo Fleld Coarcinator Scientist (3] RleldSeientist2) Envira Rek! Coordinator Sclentist (3)
FORMNO-F 06014 REVISION NQ; - ISSUE DATE: 14f03718 FORM WA F 06-074 REVISIONMO:- ISSUE DATE: 14/05/16
ALS ALS
High Valume Air Sampler Calibration Worksheet High Volume Air Sampler Calibration Worksheet
Prafect Site1 GuF)l NNK Co, Lrd. Baramwiric Prassurs (mam Hg) 1 755 Project tiies GuIF|P NNK Co, Ltd, Barometric Presure {mm Hg) 1 756
Callbrate Lacatiat Trunnasava ran 20 Lalibrate Locationt W ten 30
Calibrate Bata 2512 High Volums 101 BRI FS1061 Calttirats Dale 1 25-Miy-22 High Vohume 1D1 BRK, FS1063
CatibrationSheet Nos C-260822-0KK FS1061 High Vohume Model; TE-500% CalibrationShert Noa 260522 BKK 751063 High Volume Modet 1 TEs009
Caltbrator 1D B FS0626 High Volume 58 5504 Calibrator 1Dy BKK,F50625 High Volume 5/N1 sems
Calibrator Hodel1 TrSoreA Calibratar slaget 167326 Callbrator Models TE.S028A Callbrator Stope 1 169326
Calibrator S/N1 2588 Calibrater tntereept 1 -0.0145¢ Callbrator S/N1 as6s Callbralor Intercept 1 001954
TestNo. Delle 1,0 e JiChart Linear Regrassion Fest No, Delu ;0 Qs T4 Chare Linear Regremian
(inchy [m*{min) (CFM) {ineh) [m? fmbn} JEM)_
1 2 09357 32 supe: 359619 1 24 09347 32| stopes -
2 28 19080 36 | incervepe: 08560 ? 30 10827 36 | intereept: 13202
2 ful 14088 4 | cormiation Cocictents 09997 3 8 171 40 | corrclation Coefiicient: 9995
4 a2 12302 “ [ 44 “
5 54 13404 a 5 56 14175 7]
Veemy 1icrM)
64 s
Ve 35,9830 - 01561 o104 ¢ 11202
00 o
a0 os 10 5 00 03 10 15
Gatd {miz/rmin} Qutd (mafmio)
Caltbrated by Hpproved by - Calibested by Approved by: -
(MrBancha Namkhed ) (M. Noppang luntarupan) (Mrfancha Nambhed ) {Mr. Noppong Juntarspan)
PleldSekenlist(2) Enviro Field Coordinater Sclentist (3) Field Selentisgz) Enviro Firkd Coordsnator Scleatist [2)
FORM H0: F 0074 REVISIOHHO. - ISSUE DATE: 14/07/16 FORM NO: FOB0e REVISION No.»  ISSUEDATE: 34/03/15




ALS

MULTIPGINT CALIBRATION REPORT

G Cata A-lan22 Name NOw Anatyzer
A HoRIBA Wadel APKA270
Burlal No, XLTWREBEJ If [[+] BKK_F&61062
Calibrator Menufacturer Teladyne AP Model T00
Sarlal No. 847
Sid, Gas C: (PPM) 5133 Cylirder No. LLI5833
Cylinder Prasstiu (psl) 1200 Cartified By Argen Inc.,
Cariifled Datw 18-Mer-14 Expired Cate 18-Har22
Polnt CALIBRATION REBULTS
Ideal Achal NO Emor NO KEmor NO Achul NOx ErmorNOx | %Eror NOx
ZERD 0,00 .10 0.10 0.10 0.10 0.10 .10
1 100.60 £9.70 -0.30 -0.30 101.00 1.00 100
2 200.00 198.10 -1.89¢ 0.85 201.00 1.00 .50
3 300.00 209.10 -0.80 -0.30 301.40 1.40 .47
4 400.00 393.20 -1.60 045 432,60 280 Q.70
AVERAGE {X) -0.38 0.55
a0 .
N /
N /

10 /

200 300 AL

—i—Idaal

e Achial NG == Aziual NOx
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Test 2 A 12.00 16.60 0.842 -
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oretet i Tha End of Certificate
Tha unerianly steind s [ uncariainty
he L (a2} 12 o of "% na n with e Guain 1o
The sifect Ihal the 1asulia reluta only 1o (ha deme Caldxwied.
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SETHIPORN, SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN ASSOCIATES CO.,LTD. pesociotes CALIBRATION LABORATORY

CALIBRATION LABORATORY Continuation of Calibration Certificate
Cert. No. : ACC22003

45345111 Silnthorn Re Banghuwnr, Bangplud Binghek 10700 THALAND. HSC-TSITS 37015 Joh No. \z‘-:-';“-‘ﬂw
Telg-2435-8800 Fax0-2423-1679 e-mailcal p OO Pages @ lof}

Tort. Moo ACCII00 Calibration Procedure 3 CP-AC-03
Pagen ¢ 1of3

Calibration Certificate P
This equipaient wes calibtaled by based an lI:C-nSO‘J-IZ-"DDJ Sllndanl
Equpricat & SOUND CALIBR{\TDR‘ R “The xouad pressire level, frequensy and tatal dislartian nfll\emund wal'hratur wut musumd using ihe reference
Manufacturer : RION | ' microphune. i .
Madel : NC-T4 j . bl
Serial No.: MiTslL9 . . T T N
1D No.; BRK Fs0632 b o-ee L = b Condltion of this result of calibration : N
Ce T 1, Refervnce Standard Tostruments :

Instouogat Medel Serul No.
Counditlon As Found : GOOD ‘Wavelorm Generalor 335010 MYS2302742

Digital Multimeter EX2TIEY MY5322a104 EEL.BI‘.DSED‘
Customer : ALS LABGRATORY GROUP (THAILAND) CQ., Dighal Multimeter 32461A MY51220076  EEL.BP, uamz@

104 PHATTHANAKAN 40, PEATTHANAKAN RO. Digial Mulimerer 361A MYS002427% 11518072525

KIWAENG PHATTHANAKAN, REEET SUAN LUARE Programmable Attemuater MAT-1070 62100014 1500-077748 >
BANGKOK, 10240 THAILAND Condenser Microphone 4180 977900 AA-1D0R-Z o0b-22
! ) Measuring Amplifier NA-2KAL 360495 M-BGOJ-Z’ eb-22
Audio Anafyzcr AVR-3380A  V744B5069 EF-0019-
Location 1 - REVIEW B 2. This result of ealibration was found accurle as shown on date and place of calibralion ! i ied itern only.
Ambient Temperature 3 (230 1}) “c 3. This cenificale is traccable to the i ional system of unit maintained at & -
r ! 1003 23 kP - :
R:tl:::?numl iy : s+ : - 3.1 National Institute of Motrology (Thailand), - )
X y z %
3.2 Thailand [nstitute of Scientific and Tc:hnnlnglcai Rusearch msm) B ‘o
Recelved Date 03 JANUARY 2022 e ! . ¥
Calibratlon Date 14 JANUARY 2022, ... - : ' i~
Date of Issue 17 JANUARY 2023 SR ! i
B N H
Calibrated by : Nsihakeen Pisuipaisan

1

Approved hy 7 fm‘ .
T

{ Thanakul Petchuri }

This cerificate is issued in with the i of ISOAEC 17025 standard, may oot be reproduced

otherthan in full, except with the prior writen approval of the head of Calibration Laboratory,

QF TS 2464-04-020664 QF-TSI 24H-04-020664
b .




S5ITHI PORN} SITHIPORN ASSOCIATES CQ.,LTD.

assoclates.

CALIBRATION LABORATORY

Continuation of Calibratien Certificate

Cert. No. ! ACC21003

dob No. : VC65AC04]1
Pages & 3of}
Result of cellbration :
1. Sonnd pressure level
Specified sound Measured
pressure level value
(dB) «B)
94 91.94
I, Frequency
Specified Meesured
Frequency value LUncenninty
{lz) (Hz) {%) {%)
1000 10010 0.1 o1

. Total distortion

I Measured value { %

2) |

Uncertainty { n]

1 173

. : .
P ! ‘ -
The repaned uncerfainty is based on a standand uncenainty multiplicd by coverage letor k =

or any value following caleulaiion praviding o lavel of confidence of approximately 95 %

+———— End of Calibration Certificate -—-.. —_—

QF-TS12-04-04-020064

5 LA

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-251/1 Sidmthorn Rd. Bangbumru,aangptud Bsngkok 10760 THA!LAND NSC-TISH-NS 17028
Tel0-2435-B800 Fax.0-2433-167% e-mallicabc Ipham.com hitp: com
Certs No. § ACL2108%
Papes  : 108
. . -
Calibration Certificate
e
Equipment SOUND LEVEL METER T
Manufacturer : RION - L
Model : NL-42.'M1mpthC T4 Priamplifior NH24 -
Seriul Nos oosBagz 170133 72847 :
10 No,: BKX_F50925 o e
.
Condition AsFound:  GOOD ~
\
N -
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Lacation : - ?f M - /
i
Amblent Temperature: (236 23 ) oc RE\"'EWB\’ s~
Pressure : (1013 £3) kPo Mrh. l.‘/:,-_
Relatlve Humlidity : {500 £20 ) % ’-f,EROVEDW s
N f
Recelved Date : 16 AUGUST 2021 HEXT CAL DATE
Callbration Date : 0708 SEPTEMBER 2021

Date of [ssoe 08 SEI"I'EMHERi 2021

|
Callbrated by : |

Nathakafn Pisutpaisan
L. -

NN

{ Thanakul Petchurai

Approved by @

This certi is issued in dance with the [ISOAEC 17025 standard, may ol be reproduced
oiher than In ful), except with e prior writien approval of the head of Calibration Loborntory.

GF-TS12-d-04-020664

SITHIPORN,
associates -

SITHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Callbration Procedure ¢

Calibratlon Method @

CP-AC-0!

Cert. No.
Job Na,
Pages

This equipment was calibmied by based on IEC-61672-3 (2013} Standard for wuﬂa level meter (SLM).
The SLM had tests lo Acoustical and Electicn! signnl icsts cfﬁtqmcy weighting with Anechoic chamber and Reference

Standard Insiruments,

: ACL2108%
s VOS4ACODE2
: lofd

For tesls resclts of esch items were made by observation nrlnch Instruments display and also with SLMz display,

Condition of thls result of callbration :

1. Reference Standard Instruments <
lnatrument
Waveform Gencrlor
‘Wavefarm Genemlor
Digital MulEmeter
Digital MulEmeter
[xigital Mulifmeter
Programmakle Aticruator
Condenser Migrophane
Messuring Amplificr

2, This result of ealibration was found sccurate ns shown on dale and plage of catit

3. This certificate Is aceable 1o the

Madel
332104
351D
J361A
BB46A
A36lA
MAT-1070
4180
NA2KAL

1 system of unil

MY48017076
MY52302742
MYS3220104
1397025
MYF220116
62100114
2077500
34560435

DusDate
10-Feb-22
10-Feb-22
10-Fe22
“D5-Pob22

3.1 Nulioral Instilute of Metrol

logy {Thailand).

3.2 Thailand [nstitule of Scientific and chhnclogical Rm:cﬂ(TlsTR).

QF-TS12-04-0d-02066d

T ELL.

SITHIPORN,

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cert, No, : ACL21089
Job No. ; VCBIACODSL
Pages @ JofH
Summary of Measurement Result s
. Uncertalnty | Maximum-permitted
Parameter Pasx | Fail o uncertalngy of
ieasurement (dB)
1. Absolute sensitivity v . 0.2 ~ WA
2. Sclf-generated nolse 4 -t 02 . NA
3, Acoustical signal tests of freg iphlings N i i
125 Bz ' - 03 ~ [ 06
1000 Hz v - 3 | . s
$000 1z ¥ - 03 N0
4, Elecirical signal tests of freq igghti "
For 10 Hz le 4 kiiz 4 - 03
For > 4 kHiz 10 10 kHz. v - 03
Yar > |0 kHz to 2011z - B -
5. Frequency and sime welghtings oL 1 kHz v - 0.2
6. Long - lerm stability v - ol
7. Level nearty on Lhe refercnce level mage v - 0,2 -
B. Level Hncarity including the Jevel mnge eonirel I - 03
9. Tone burst response ' - 0.2
10, Peak  sapnd jevel v - 7oz
11 Overdoad Indienti v Lo | o2
12, High level siability it 0.1

QF-TS12-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No, ; ACL21089
Job No. ; VCS4ACH062
Pages  : 4olB
Result of calibration ;.
1. Absolute sensltivity 5 T
Reference Measured Acecplance
Acoustic Signal Value Deviation Limit
(d8) tdB) (d8y | . tém)
92.9 (92,96} 99 00 203 )
1. Self-generated nolse
2.1 Normal test -._\
Measured Value \'\
(dB) i
14.3 \
|

2.2 The mierophone of the solind level meter was replaced by eleetrical signal input device,

Frequency Measured value
Welghting (do}
A - weight 113
C - welght 11,8
Flay 234

3. Acaustlcal signal tests of frequensy welghlngs
Meter free-fiekd acoussic response at a level ufl 24dB

Devialion frem varlous flequency weighting responsa curve (dB)

Frequency
(Hz}) Acceptance
Flat C-welght A-weight -
! s el Limits
125 0.1 0.2 0.2 <05
1060 0.0 0.0 0.0 +1.0
BOOD 1.1 1.2 1.2 5.0

QF-TS 12004020864

A

SITHIPORN, SITHIPORN ASSOCIATES CQ,LTL.

associates

CALIBRATION LABORATCRY

Continuation of Calibration Certificate

4. Elcctrlcal slgnal tests of frequenty welghtlngs
Welghting neiwork response with relative to 1 kHe

Cert. No. : ACL21089

6. Long = lerm stabitlty

Frequency Deviatian from various weighling responsc curve (dB)
(Hz) A Acceptance
Flat C-welght A-wefn.ht 0 " Lintis
] 0.0 00 0o B T 410
125 0 [ 00~ +1.5 .
250 0.0 0.0 0.0 ~. 418
500 6.0 0.5 0D N 15
1600 08 00 08 1.0
2000 00 0.1 0.1 220
4000 00 0.1 0.1 #5307
3000 o1 0.1 0.1 5.0 4
E
5. Frequency and (lmo welghtings at | kHz !
5.1 Frequency weightings ol § kHz ,.;’
Measured Devigied Acceplance |/
Frequency Veloe Velue Limits |/
Weighting {dB) (dR) {dB} -
A = weight 940 0.0 -
C - welght 940 0.0 .- 0.2
it 94.0 _00-" +0.2
5.2 Time welghting at 1 kHz
Mensured | Deviated | Acoeptance
Frequency value | Value Limles
Wreighting (4B) 1481 (d)
Fast 940 0.0 -
Slow 94.0 [ £0.)
Leg 940 [T +0.)
SLM Displey { SLM Display | Deviated Acccplance
Frequency utindilal at final Vol Limits
Weighting {08) (dB) 1dn) (T3]
A -weight 94,0 4.1 0.1 203

QF-T51 204020884

It

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associatles

Cert. No. ¢ ACL2L039

Job No, : VCE4ACI062
Pages  : bofB
7. Level linenrlty on the reference level range

Anlicipated | Measured Devinted Acceplance
Value Value vase © | Lunins
(dB} (dB) (dB} {dB)
1370 1320 0.0 #11
1360 1360 0.0 %11
1350 135.1 0t k1.1
134.0 134.L 0.1 x4t
133.0 1330 0.0 £1.0
132.0 1320 0.0 213 |
131.0 131.0 0.0 £1.1
125.0 120.0 0.0 211 "
1240 124.0 0.0 £1.1 ‘-.‘
1190 113.1 0.1 1.1 [
1140 1140 00 31 I
109.0 109.0 [ +11 !
104.0 104,) 0.1 +1.1 /
99.0 990 0.0 1.0 /
94,0 $4.0 00 +1. /'/
89.0 £9.0 00 10|
840 B4.0 0.0 21,0,
9.0 9.0 00 _#L1
4.0 740 0.0 el
69.0 69.0 [T &Ll
64.0 64,0 I oo £ 1.t
530 59.0 i oo & 1.0
540 340 [T Lok Ll
4990 490 0.0 &1
440 44.0 00 £1.)
390 390 0.0 £1,1
340 340 0.0 £1.1
300 29 0.1 +1.1
29.0 289 0.4 +1.
28.0 29 0.1 £1.
7.0 210 0.0 +1.1
260 259 0.1 211
250 U3 2.1 £ 1,1

QF-TSI2-H-4-021004

oA

SITHIPORN

nssociates

} SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ! ACLZI089

Jab No. : VCE4ACH062
Pages @ YofB
4. Level bnearley inctuding the bevel vange conira)
Antigipsied | Measured | ACEEpMance
Renge Yalug Yalue { Limiis
(48) (dB) : (di)
Aulg 94.0 940 | 1],1
%. Tone burs! response " ..
Time Tone burst Anlicipaied | Measured Devinted | Acceptance
duratior, Th Cyele Value Value an‘u:_ Limlts
Weighting {ms) tap} (dB) (dny ~| (dB) .
025 108.0 107.9 0.1 . 153-50
Fast 2 8 117.0 1169 .1 L1025
200 80Q 1340 1140 0.0 | 1.0
2 g 108.0 L07.9 =0.1 153-50
Slow - :
20 OO 1206 1276 0.0 a1
0.25 1 9.0 98.8 0.2 15:-30.
SEL 2 ] 1080 1079 0.1 A0:28 ]
200 800 1280 1280 0.0 JOALD )
i
S
10, Peak C sound level o
Number of cycle Anticipated | Mensured . |~ Devirled | Acceptance
in Value || value, Lepeak|. . Value- Limits
test signal ) || By (am). | tdey
Conti 1330 | 1o [ oo -
One 1364 1] - 135%° 05 +30
[
Number of cycle Aniiciptied | Measured Deviated | Acceplance
in Vahe Value Value Limits
test signal [dB) (dB) {dB} {dB}
Conlinuous 133.0 132.0 0.0 -
Positive hall cycle 115.4 135.1 0.3 22,0
Negalive half cyele 115.4 135.1 0.3 =30

QF-TS| 2-04-04-220664

5T,




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL2108%
Job No. @ VC64ACOD62
Pages : HafB

1. Overlond indleation

Mensured value (dB) Davliled | ‘Actiptance
Positive Negalive Va.il;: : Lin}if: i

onehalfeycle | onealfeyele | 1{dB)Y. (dBY .
89.5 89.6 o | %3 Co.

12, High tevel atablllty .

. .
SLM Disploy | SLM Display | Deviated | Adeoptince
Pregueney o initial 2 final Value Limity
Weighting (dB) 1d8) £da) t4n) |
A~ weight 1370 137.0 00 03

/

f .
The reported unccrninty is based on o standard uncertinty multiplicd by coverage factor & =2

or any value following viding u Tavel ol alappiy R

End of Callbratlan Cevtiflcate

|
|

QF- TS I24R-1-020664

P9

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

£51-65111 Sivinthom Rd,| Bangbumru, Bangplud Bangkok 10700 THMLAND NSC-TiSI-TrS 47025
Tel0-2435.8800 Fax.0-2433-1679 I com hitp: ncom
Cerl. No. : ACL21123
Pages : 10f8

Calibration Certificate

Equlpment ¢ SOUND LEVEL 1§st\ ’

Manufacturer RION :

Model § NL-12/ Micmphm:me UC-52 f Preamplifier NH-24

Serial No.: 00572609/ 157781 1 48096

ID No.t BRK_¥50924

Condition As Found ; GOoDn

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

104 PHATTHANAKAN 40, PHATTIIANAKAN ROAD,
KHWAENG PHATTHANAKAN, KBET SUAN LUANG
BANGKOK, 10250 TEAILAND.

Locatlon ! . ﬂ?u’m [
Amblent Temperature : (20 3) C aeveway SO L
Pressure 3 3 =2 £Pa ﬁ \IE 174
Relative Humidley 3 {500 220) % APPROVED BY =0 s
Reeclved Date @ 29 SEPTEMBER 2021
Calibration Dale 12-14 OCTOBER 2021
Date of Issue s 15 OCTOBER 221

Calibrated by 1 Nathakorn Pisotpaisan

Approved by ; w__

{ Thanakul Pelchurai

This certificate {5 issued St accordance with the requirenents af ISOAEC 17025 standard, may nal be repraduced
other than in full, except with the prior writlen approval of the head of Calibration. Laborstory,

QF-TS12-D4-0H4-020664

SITHIPORN) SITHIPORN ASSOCIATES CQO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificare
Cerl
Jab o, : VORACHH
Pages : 2ofB

Calibration Procedure : CP-ACOl

Calibratlon Mcthod :

‘This equipment wes colibrawd by based on IEC-63672-3 (2013) Standard or sound tevel meter (SLM).

The SLM had tests 1o Acoustical and Elecirical signal wsts of frequency weighting with Anechoic chamber and Relerence
Standard Instramenis,

For tesls resulls of ¢ach Jiems were made by abservatian of each Tnsirsments display ond also with SLM's display,

Condition of this result of calibration :
1, Reference Standerd Insieuments @

Instryment Model Serial No, Cort: No, Duc Date
Wavelorm Gencralor 332104 MY48017076 EF-0012-21 10-Feb-22
Waveform Generuior 135118 MY52302742 EF-0011-21  10-Feb-22
Digita! Mulimeter IMEIA MY53220104  EELLP.0S264  10-Feb-22
Digital Multimeter 334614 MYS3220076  EELDP.0IO264  OB-Feb22
Digital Multimeter R6A 1997025 EELBP. G264 08-Feb-22
Programmatle Aficouator MAT-1070 62100514 1500-07T14E  O8-Mar-22
Condenser Microphone 4180 2971900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-2KAL H560495 AAI003-21  16-Feb-a2

2. This result aFealibratlon was found accurale as shown on dafe and place of catibration for this calibrated item only.
3. This centificate is traceable Lo the | ional system el unil maintained ol @
3.1 National Insiitute of Melology (Thailand).
.2 Thailand Institule of Scientific and Technological Research (TISTR).

QF-TS1I--H 020664

S ITHIPOR N/ SITHIPORN ASSOCIATES COQ,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No. : ACL21123
Job No. 1 VCS4ACODTL

Papey  ; JolR
. cult ¢
Tincerlainty Frep——
Parameter ) Pass | Fall (45} ungertalnly of
measurcment {dB)
1. Absolute xensitivily v . 02 NIA
2. Sell-gencrated noise 4 0.2 N/A
3. Acoustical signal Lests of fy ¢ weightings

125 Hz v - 0.3 0.6

1000 Hz 4 - 0.3 0.6

8000 11z v . 03 0.7

4. Electrieal signal 1ests of requency weightings.

For |0 Hzta 4 kHz v - 0.3 04

For> 4 kliz 1o 10 kHz v - 03 0.7

For > 10 kHz 10 20 kHz - - - ] 1.

5. Frequency and time welghtings 21 I kHz s - 0.2 ' 0.2
6. Long = 1erm stability v - 0.1 . 3]
7. Level linearily on the reference level ranpe v 0.2 0.3
8., ).ove) Binearity including ihe leve! range control v - 0.2 . 0.3
9. Tone burst response v . 0.1 0.3
10, Peak C sound level v - 0.2 035
11, Dverland indieation v . ¥ 0.25
12. High lovel swability v - [X 0.1

QFTSI2-DHM-020664




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoriates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cere. No, : ACLIIII)
Jok No. : VCS4ACOON)
Pages ¢ dof8

Besnle of ealibration:
1, Absolute seasfiivity
, Reference Measured Acceplance
Avcoustic Signal Value Treviation Limit”
(d8) 1dB) {dB} (d8)
93519108 933 09 0.3

2. Self-penerated nolse
2.1 Normal test

Measurcd Value
1dB) |
122 !

2.2 The microphone of the sound Jevel meter was replaced by etecirical signal input device,

Frequeney Measured velue
Weighting (dit)
A = weight 13.6
C = weight 18,7
Flat 2.6

3. Acoustleal slpnal tests of frequency weightings
Micier frec-field acouslic response al a level of 84 dB.

TFrequency Deviation from various frequency weighting response curve {dB)
tHiz) Fla Cewelght Asweight A:c.:pl'nm:c
Limils
125 0.5 0.5 0.5 + 1.5
1000 0.0 0.0 [1) + 1,0
BOO0 1.0 -0.9 -0.9 5.0

QFTH104-00-020664

- Y

SITHIPOR N) SITHIPPORN ASSOCIATES CO,LTD.
associzies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21123
JobNo. 1 VCEAC00TT
Pages @ Sof8
4. Electrical signal tesis of frequency welghilngs

Weighting nciwork respense with relative te | kHz.

Frequency Devialion [rom varicus If response curve {AR)
{Hz) . . Atcoptance
Flat Ceweight Asweight $imis
63 -0.1 i 0L 12,0
125 o o4 .1 1.5
250 0.0 0.0 0.1 1.5
300 0.1 .0 0.1 1.5
1000 0.0 Q0 -0.1 1.0
2000 0.1 024 &0 +2.0
4000 0.1 0.0 00 £30 -
8000 0.0 0.0 00 5.0

$. Frequency and time welphilnpsat | kiz
5.1 Frequency weightings at 1 kHz

Measured Devinred Acgeptanee

Frequency Value Vilue Limits

Weighting {dB ) tdB} {dB)

A = welght 944 0.0 -

C - weight 340 0.0 282
Flat 940 0.0 03

3.2 Time welghting &1 1 kliz

Measured Deviated Accepunee

Frequency Value Valué Limits
Wilghting (B) (4B} (4B}
Fast 94.0 0.0 -
Slaw 4.0 0.0 +0.1
Ly 540 0.0 +0.1

6. Long = icrm stabllity

SLM Displey | SLM Display | Deviated | Acceptance
Frequency alinfiial al final Value Limits
Weighiing )] 1d8) [§1:3] 1dB}
A - weight 94.0 04.1 [ 103

QF-TS1 204 34020664

7 AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD).
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ¢ ACLZNIY
Jeb No. 1 VCG4ACIO7L
Fages  : hol8
T. Level nearity on the reference level range

Anticipated Measured Deviated Acceptence
Velue Value Value Limils
Lds) (da} (dB) (dB)
1370 137.0 0.0 =141
1360 1360 0.0 =11
1350 1351 0.) =11
140 14 a1 =14
1330 1330 0.0 x1.1
1320 1320 oe 1.1
131.0 1310 0.0 £l
129.0 129.0 650 i1
L2a.0 1240 o0 £1.1
1190 1181 0.1 £ 1.1 .
1140 114.9 .0 + 1.1 :
109.0 1090 0.0 2 1.1
1040 104.1 0.l L 1.1 ;
5.0 9.0 0.0 %L1 f
kadll 94.0 0.0 =11
89.0 £9.0 0.0 =1l
§4.0 #HE 040 = LI
79.0 00 0.0 =1}
740 o 0.0 1.2
69.0 690 0.0 £1.]
8.0 £.0 i og +1.]
590 590 Lo +1.1
3.0 340 L 6o £ .1
49.0 49.0 0.0 + L1
H.0 440 04 411
390 80 0.0 - =Ll
340 Mo 0.0 1.1
0.0 0.0 20 + 1.1
2.0 0. 0.l 1]
O 8.1 0.1 x1.1
210 27 0.1 1.1
260 246.1 0.4 1.1
250 252 0.2 + L1

QF-TS 120404120804

e ot

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
pEr0CIaICS CALIBRATION LABORATORY

Continuation of Calibration Certificate

. 3 ACL21123
z VC64ACIOM
Papes 1 70f8

8. Level Inearity including the level range control

Anticipated Measured Deviated Acceplance
Range Valug Value Value Limits
(dB) (4B } (4B} (dB)
At 910 94.0 0.0 £1.1
9. Tone burst reaponse
Time Tone hurst Aniigipaied | Measured Devinted
duration, Tt Cycle Value Valee Value
Weighting | (ms) (48) (du) 14n)
0.2% 1 1080 1079 -1
Fas1 2 B 1L7.0 116.9 &l
200 il ] 1340 1340 0.0
2 B 108.0 1079 .1
Slow
200 B0 12%.6 122,86 0.0
0.25 1 $3.0 S84 -0.2
SCL 2 8 1080 107.9 0.1
200 §00 1280 1280 0.0

10, Pesk C sound level

Number of ¢yele Anicipaied | Measurnd Desitled | Acceplance
in Yalue Velue, I..eped. Yelue Limits
test signal (4B) (dB) (dB) (4B)
Cenlintous 133.0 1330 0,0 -
Ong 1364 1364 0.0 3.0
Number aleyele Antdcipated Measared Devinted Acceplance
in Value Velue Valug Limits
\es1 signal 1dB) 14dB) {da) [dB)
Continuaus 133.0 133.0 20 -
TPositive half cycle 135.4 135.1 0.3 2.0
Negative hall cycle 1354 1351 0.3 120
QF-TS 1204020064

70 e




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL25123
Joh No, 1 VCHACH0TL
Pages : Sof8

11. Overlokd Indleation

Measured value {dB ) Devisted | Acceptance
Fositive Negalive Value Limits
onehalleycle § onethalf cycle (4B ) (dB Y}
E0.8 8.5 ] +1.§

11, High level statlilty

SLM Display | SLM Display | Devisted | Acceptance
Frequency ot inilial at final Value 'l.irr]ils
Weighting (dB) (dn) 1d8) s}
A = weight 137.0 137.0 0.0 +0.3

The reporied uncertainty is Based on a standard uncvriinty multiplied by coverage fastor k =2

lculati iding & lave! of confidence of falely 95 %

or any value &

End of Calibration Certificate

QI-TS] 20404 020664

Z

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirlnthom Rd B: gkok 10700 THAILAKD. WSCTISITIS 17025
Tel0:2435-880C Fax0-3433-1679 e-mallcabc phorn.com http.f com & e

Cert. No. : ACL2HITL
Pages : 1of8

Calibration Certificate

P,

Equipment : SOUND LEVELMETER Tl

Manufasturer: RICN .

Model ; NL-42/ chmphom uC-s24 Pmmphl'lnNH-!ti

Serlal No.: 00858525/ lSBTJEISET.‘?

1T No. BEK_F50113

Condition As Found : GooD 8
Y

Custonter : ALS LABGRATORY GROUP {THAILAND) CO., LTD

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN, KHET SUAN LUAhG
BANGKOK, 10250 THAILANLY,

i

Location ¢ . 4 Hirefeni
Amblent Temperature : (2303 °C REWE"",& —
Pressure: (1013 &3 ) ki 4
Retatlve Humldity = (500 =20} % AFF)'{OVED BY - ] /
o NExTCALuATE H 4 ‘”‘

Recelved Date : 09 DECEMPER 2021
Calibratlon Date : 14-15 DEcsMBl;zji'zozl
Dalc of Issue ¢ 16 DECEMBER 12021

Callbrated by ; i Nathakom Plsutpaisan

Approved by : ; /m,

Thunnkul Petchurai

This i s fssved in d with the requi of ISO/IEC 17025 siandard, may not be reproduced
other than in fufl, exeept with the prior writien approvel of the head of Celibralion Laboratary.

QF-T5)2-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CQ,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Certy No. 1 ACLIITI

Job Ne. ; YCS5AC003)

Pages  : 20fB
Calibratlon Pracedure : CP-AC-01

Calibratlon Method : T

This equipmen was calibrated by based on IEC-61672-3 (2013) Sumdndﬁx lonnd lev:l meter (SLM).

The SLM had tests 1o Acoustical and Elecizical signal tests nl'fmq\mlq! wdghllnn with Amchoic chamber and Reference
Standord Insiruments.

Far Iests results of each jiems were made by observation ufl::l:ll Instroments. dlsley and also with SLM's display.

Candltlon of this result of calibration : '

1. Refercnce Standard Instruments : A
Ingtrument Blodel Sechal Na, CenlNe  Doclns
Waveform Gencrator oA MY48017076 EF-0012-2I 10-Feb22
Waveform Generator 335018 MY352302742 F.F-oan 21 10Feb22
Digital Multimeter M6 MYS3220104  EELBP. n.mza 10-Febv22
Diplal Multimeter 3346LA MYSIROOTE  BEL.DP, oamsq 08-Feb-22
Diglial Multimeter . B846A 1997025 EELBP, oﬁmﬁ 0%-Fetra2
Programmable Altenuaior MAT-1070 62100114 3500-?771415 03 Mar-22
Condenser Microphone 4180 1977900 AA- woe 21 DS-Febaz
Measuring Amplifier NAZKA] 34560495 AAS 3003-21 v l_ﬁ-ﬁ:b-!"

1. This nesult of ealibration was fuund sccurate os shown oi date and place nrmlfbrucic/p fof shls calibesied lmp only,
3, Thls cenifi 15 traccable 1o the § ional systen of unit maintined ot & '

1.1 Nutionsl Institulc of Metralogy (Thailand. -

3.2 Thailand Inttitute of Sticntific end Techrological Rm:uth ('.l'.lSm

QF TSI -4-04-020664

2 A

Cert. No. : ACL21TH
Jdab No. : VCESAC0033

Pages  : 3of8
Summary of Measurement Result :
FParameier Pass | Fall uncertalnty of
[C):] .
. mcasurement {dB)
1, Absoluic scnsitlvity Vo[- 0.2 TONIA
2. Sell-generaied nolse ' ST NiA
3, ical signal tests of fr ighting: Y R
125z 4 - 03 ™ [T
1000 Hz v - 03 Y - 06
3000 Hz v - 03 A 07
4. Electrical signal fests of requency weightings A '
For 10 Hz o 4 kHz v - 0.3 i 06
For>d4 kHzto 10kHz v . 0.3 ] ‘0.7
For> 10 kHz 10 20 kHz - - - [
5, Frequency and time welghtings a1 | kHz v - 02 J .02
6. Long - term atability ' - 0. / XY
7. Level Linearity on the reference level range v - 0.2 Y| o
B. Levet linearity inchuding the fevel mnpe conirol I - 02 A . o
9. Tone burst response v - [T I ]
10. Peak € sound fovel Id - J.0a 035
11. Overload indicatl K4 ’ 0z | - 0s
12. High level stability . 0. - . 0.

QFTS12-14-34-02066
/‘f ‘éz& -




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATTON LABORATORY assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cerd. Ne. ¢t ACLIITL Cert. No. : ACL21ITI
Job No. : VCESACD33 Job No. © VCE5AC0031
Pages @ 4of8 Pages @ SofB
4, algaal tests of £ Ightings
Resultof enllbration ;. Weighting network respanse with relative Lo 1 kHz.
1, Absalute sensitivity R T Frequency Deviation from various freqy {ghtl curve (dB)
Reference Measured .| Aescptance - i) Flat Coweight B - . Ancepiance
Accustic Signal Value Ueviation *| .- Limit 1 Ly,
(dB}) {dB) {48y {dB) 63 00 00 L 320
3.9 (93.96) 039 08 [ 403 125 20 00 007 |- *3 5
~. 250 00 0.0 0.0 T #S j
- ~ o
2. Seif-generated nolse ~ 20 28 oo 00 = ,*u —
2.1 Normat test . 1000 0.0 0.0 0.0 %10
\ 2000 00 0.0 0.0 320,
M“’(‘":; ;‘"""‘ \ 4000 00 0.0 [ 3,01
e \} 8000 290 0.1 0.1 450 3 :
i y
2.2 The microphone of the sound Jeve] meter was eplaced by cleetrical signal inpm;kvinﬂ. 5. Frequency and time welghtings at 1 kltz I
Frequency Measured value ! ; 5.1 Froquency weightings al 1l 1z /
Weighting (d8) J /
/ Measuzed | Devioted | Accepmnee | /
2' \m:fg.hl :;: ‘," Frequency Value Value L S
}‘;:'llh‘ o v Welghting (4B} €3] (dB)
= B A~ weight 94.0 0.0
- € - wright 94.0 0.0 . E02
3. Acoustica] signal teats of frequency welghtings . Flnt 4.0 0 02
Moter free-ficld acaustic response a1 a Tevel 0118435 - "
Frequency from various freqt ighting responss curve (d0) .2 Time weighting at 1 kHz
(Hz) Hat Coweight Acweight ) Mt‘t.-‘ﬂl:am-‘c Measured Deviaced A:\og:qmncc
- Limits Frequeney Value Value |7 Limits
128 04 04 05 13 Weighting 1dB) 14B) (dB)
1000 0L 0.1 0.0 14 Fast 94.0 00 -
8000 EY 27 27 45.0 Slow 94.0 0.0 +0.
Leg 54.0 0.0 +0,)
6, Long - term stabllity
SLM Display | SLM Display | Deviated Acceplanee
Frequency ot initia} al final Valug Limits
Weighting 1dB) 14B) (dB) (dB)
A = weight 94.0 4.0 0.0 +0.3

QF-TS12-04-04-020664

7 A

QF-TSI2-D44H 020064

SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.

associates

CALIBRATION LABORATORY

SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTI.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL21171
Job No. @ VCESAC003Y

Continuation of Calibration Certificate

Cert. Nu. : ACL2IITH

Pages 1 Gef8
T Level laearity on 1he referenee lovel mnge
Anticipated [ Meastned Drvitied | Acceptance
Value vl ||Vl | Lmis
(4m) tas) || taB) (an)
137.0 137.0 | 00 £1.1
136.0 136.0 I oo ®1,0
1350 135.0 0.0" - £L1
1340 134.0 0.0 $EL
133.0 133.0 0.0 2117
1320 132.0 0.0 &1l N
1310 11).0 00 #35.1 \
129.0 15,0 20 411 Y
1260 1340 00 1l Vo
119.0 119.0 0.0 21,1 |
1120 1140 0.0 1 |
109.0 109.0 0.0 £1. /
104.0 1040 00 41,
9.0 9.0 00 =1 /
4.6 §4.0 0.0 =11 i
89.0 £0.0 [ T
24.0 £4,0 e + 1.7
79.0 190 08 1.1
4.0 14.0 b e
69.0 69.0 . 0o 2101
£4.0 640 00 1.1
59.0 59.0 [T T
540 54.0 0.0 - 211
45.0 49.0 0o 1.1
440 440 00 #1.1
330 20 o £ 1.1
34.0 340 00 411
300 299 .1 %1l
390 289 0.1 #11
280 279 0.1 2Ll
00 269 0.1 &L
26.0 259 0.1 L1
25.0 249 01 &Ll

QFTS12-04-04-020664

R

Jab No. : VCESACO0)3
Mages @ 7ofB
8, Eevel lnearity Including 4be level range control
Anticipoled | Measured K _Q_:yiﬁlcd Acceplance
Range Value Value | Value . Liu}il.s
{dn) {dB) | {dB) {dB}
At .0 240 ap. 1.1
i
9. Tone bursl response S .
Time Tae bursl Anlcipated | Measured | Deyjated | Aceeptaiice
duratlon, T Cysle Volug Value Yalue, Limits
Welghting | (ms) (dB} (dn) ey dm).
0.25 1 108.0 107.9 0.1
Fost 2 8 e 1170 0.0
200 800 134,0 134.1 4]
Slow 2 8 108.0 108.0 00
200 800 122.6 1226 0,0
0.25 1 2.0 98.9 R
SEL 2 B 108.0 108.0 0.0
200 300 1280 128.0 0.0
18, Peak C sound level
Numberof cycle Anticipated | Measured . . K
in Value y|valoe, Cepeak| el | Limis
test signal (d3) (4B} - (o) fd8)
Continuous 1330 |}, 1340, 00 -
One 1364 L3y LA 210
Number of ¢ycle Anticipated § Moasured Beviated | Acceptance
in Value Value Value Limits
1est signal {dB) (dH) (dB ) (dB )
Coniinuois 133.0 1340 0.0 -
Posilive hall cycle 1354 135.1 0.2 430
Negative half cycle 1354 1352 0.2 2
QF-TS12<H-04-020604

7 At




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates. CALIBRATION LABORATORY
Continuvation of Calibration Certificate

Cert. No. ; ACLIHITI
Jah No. : ¥CEEACO033

Pages 1 Bof8
11, Overload indleation
Measured value { dB )
Posllive Negalive -
one-halfeycle | onc+half eycle
19,6 £9.5 -
e
12, High level stability .
S .
SLM Dsplay | SLM Display | Deviawed r\Ece'pﬁnee
Froqueney at initial at final Value Lim;u
Welghting (dB) (d8) (dB) (dﬂ,}
A - weight 3.0 1370 0.0 +H0.3,

The reported unceriainty is based on 2 standand uscertainty multiplicd by nmgr{g: factark =2
/ : -
leulation.providing a lavel of confidence ol s i 98 % .

e

ot any velue following

End of Calibratlon Certificaie

QF-T5 1 2-04-4-020654
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45745111 Sirdathorn Rd Bangbumru, Bangplud Bangkok 10700 THAILAND, NSC-TISITIS 37023
Tel0-2435-8800 Fax-2433-1675 e-mallcadcenter@sithiphomcom htlpf/wwwiithiphomncom — CAURRATION G1M
Cert, No, £ ACL21168
Pages 1 Lef8
Calibration Cemﬁcate
Equipment : SOUND LEVEL -
Manufacturer RION '_ o e .
Model : NL-42/ Microphone UC-§2/ Préamplificc NIF24 .
Serial No.: 00BSES1/ 158770/ 58170 N
1D Not BKK_F30109 el
\\.
Conditicn As Foand : GoGD i .,
R
\ .
Customer : ALS LABORATORY GROUF (THAILAKD) CO.. LTD.

104 PHATTHANAKAN 40, FHATTHANAKAN RO.
KHWAENG PHATTHANAKAN, KHET SUAN LUA‘NG.

BANGKOK, 10250 THAILAND,
1.

Laocation = - ’V
Amblent Temperature: (230 £3) e REV\L“NGY ﬂ’”ﬁ""
Pressure : 1013 £3) RPa

Relative Humidity ¢ {500 £20) % lePROVEU BY n.ﬂ

N—"Y Y

Recelyed Date : o9 DECEMBER 201l .-

Callbration Date : 1415 DECEMBER 2021
Date of Issue ; 16 DECEMBER i!(m
Callbrated by : l Nathskom Pisutpaisan

I

Approved by ¢ 7 %f

( Thunakul Perchurai

This centi is issued in witl the of ISOAEC 17025 standard, may not be mproduced

other than In fll, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS2-04-4:4-070661

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. : ACLE1168
Job No, 3 YC65AC0033
Pages @ 1of8

Calibration Precedure : CP-AC-01
Calibratlon Method : v

This equipment was calibrated by based on 1EC-61672:3 (2012) Siandard for soundt lowel mizter {SLM).

The SLM had 16515 10 Acaustical and Eleetrical signal fests nfﬁ'lsqumq'wus]uhlgmm Anechaic chamber and Reference
Swndard Insiruments.

Fer tcsts tesults of each jlems de by ob i nf:n:h enis display and alsa with SLM's display.

Condition of this result of calibeation : T

1. Referenee Standand [nsmuments \\ .
Instrament Madel Serlal Ko, CprtNo, Due Date
Waveform Generator 332108 MY4B0i7076 EF-0012:21 10-Febe22
Wavelorm Generator 33511B MY52302742 EF-DOI 1-2i LO-Feb-22
Digital Muliimeler 334614 MYS3220104 EEL.BP. Mmﬂ [0-Feb-22
Digital Mulimeter 3M6IA MY 53220076 EELBP. 03!0264 GB-Feb-22
Digital Multimeter B346A 1997025 EEL.AP. 0610!64 0_5—!-'&!922
Programmable Atienuator MAT-1070 62100114 ISOD-IJ'JTA‘AE 08-Mar-22
Condenser Migrophone 4180 2971900 AA-Joog21 05-Feb-22
Measuring Amptificr NA-ZKAL 34560495 A?-BQO_J-!I 16-Feb-22

2. This result of calibration was found eccurate as shown on daie and place of Falibration f&iﬂﬁscalibﬁsed {iem only.

3. This certificate Is tracenble 1o the § i
3.1 Nmtional Institute of Metrology {Thailand). e
3.2 Thailand [nstitute of S¢icntific and chlmologiclll Rescareh mm

| system ¢ wnit saintained at ,‘/

QF-TS12:04-04-020664

o Bl

SITHIPQ RN}- SITHIPORN ASSQCIATES COLLTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL21168
Jolk No.  : YC65AC0033

Pages : dof3
.
:
] - —
Farameter Pass | Fall @B uncertalnty of
measurcment (4B)
1, Absolute sensitivity S 0.2 i NiA
2. Sclf-pencraied 110is¢ v - |02 NA
3, icnl signal tests of fy welghlings N\
125 Hz v - 03 0.6
1000 Ha v . 03 (X3
8000 Hz v - 03 A\ 0.7
4, Elestrical signal tests of frequency weightings N
For 10 Hz1od kHz v - 03 } 06
For> 4 kliz1a 10kHz2 [ - 03 | 0.7
For> 10 kHz o 20 kiz - - . [
5. Frequency and fime weightings ot | kHz v - 0.2 / 03
6, Long - term stabitity I - [ / Y
7. Level lineazity on the reference level rnge v - 02 /] L o3
8. Level linearity including the level mnge control v - 0.2 7 04
. Tone burst response v - 0.2 03
10. Peak € sound level v + |.“ 02 033
1. Overlond indieation S - 028
12, High lovel stability Ed H A L 0.1

QF-TSI3-H4-04-020864

kel /.9[4., .




SITHIPORN) SITHIPORN ASSOCIATES CQO,LTI.

SITHIPOR N,; SITHIPORN ASSOCIATES CO,LTD.

assoclates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. : ACL21168 Cert. New 1 ACL21168
Job No. ! VCE3ACODAY Job No. : YC65AC0033
Papra  : 4olB Pages  : SofB
4, Elecirical algnn) tests of frequency weightings
Result of calibration : Welghting network resporse with relative to | klz,
1. Absalute sensitivity T Froquency Deviation fram various frecienty welghting responsc curve (4B}
Relerence Measured Accepiance (Hz) Flat Coweight : Aﬂﬁni ’ Acceptance
Acoustiz Signal Value Devistion .| Limit il Limits..
{dB) {dB) (dB) {dR) 63 0.1 0.1 0 iR 24 D
919 (91.56) 939 00 "] 403 125 0.1 00 L _dls
L 250 0.0 0.0 -0.1 =S |5
2, Self-generated nolse - .. 500 00 00 0t ™ ‘*'u.
2.1 Normal fest i 1000 0.0 00 o £10 ‘
kY 2000 0.0 0.0 0.0 +2.0 :
M"“::; )V alue b 4000 0.0 09 00 3.0%
163 y 8000 0.0 0.1 0.1 50 1
; !
2.2 The micraphonc of the sound level meter was replaved by clectrical signal inpntl‘d:vi:e. 5, Frequency and fleme welghtings at | kHz i‘E
Fm?ucr.\cy Muasured valuo Jf 5.1 Frequency weightings at 1 kiz /r
Weighting (da) ; /
A weigh Y / Measured Devialed Acceplance /
. - /g Frequency Value Value Limils |
C- weight 12.6 . Welgliing (dB) (4B} (B)
Flat 248 o A~ welght 540 0.0 7
C - weight 4.0 0.0 02
3, Acoustical aignal lests of frequency welghtlngs oot 240 T 02

Meter frez-ficld acanstls response at o level of 4 a8’ ’

Frequency Deviation from verlous frequency weighting response curve (dB)
(lz) i Acceptance
il i Awe .
at Coweight weight . Lirmits
125 0.4 0.4 0.5 415
1 D00 0.0 0.0 0.0 10
8000 =1.0 +1.1 0.9 5.0
QF-TH12-M-03-N2H0S

- AL

5.2 Time weighting at 1 kHz

Measurcd Deviated | Acceplance

Frequency Volue _Value Limits
Weighting 1d8) 1d8) (dB)
Fasi 94.0 0.0 .
Slow 94.0 0.0 + 0.1
Leq 54.0 0.0 0.0

6. Long = {erm siablily

SLM Display | SLM Display| Devinied Accoplanke
Frequency ot infiial w1 fina) Value Limits
Welghting (d8) 148) dB) (48)
A+ weight 940 940 0.0 0.3

QF-TS12-04-04-020664

zv?fxz._.

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

Cantinuation of Calibration Certificate

Cert, No. : ACL21168
Job No. : YCS5ACD03)
Pages & 6ofB

. Level linearity on the reference level range

Anlicipated | Mrasuncd Dgvialed | Acceplance
Value Value E Vilue Limits
(48} (dB) i (dB) (dB}
1370 137.0 ! 00 & 1.1
1368 136.0 P00 & 1.1
1350 135.0 00 - kLY
1340 1340 0.0 ELE
133.0 133.0 0.0 FITEN
1320 132.0 00 11|
131.0 131.0 00 *1.] \\
19,0 129.0 04 1,1 j
124.0 1240 00 411 \\
16,0 19.0 0.0 21,1 i
1140 14,0 0.0 41.1 j
109.0 108.0 0.0 |
1040 1040 [ /
99.0 9.0 0.0 /
940 94.0 00 /"
89.0 9.0 0.0 ’
34.0 8.1 0.1
794 79.0 00
40 74,1 01-- |
£9.0 63.0 [
40 640 A A
59.0 550 oo |
54.0 340 b -
48.0 450 | oo
44.0 440 0.0
9.0 390 0.0
340 340 0.0
0.0 30.0 00
29.0 28.9 0.1
280 %0 040
270 269 0.1
26.0 49 0.1
25.0 249 0.1

QF-TSII- 020664

?KZ/I. .

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL21168
Job Ne. 3 VC65AC0033

Pages  : 79fR
8. Level inearity Including the level range control
Anticipated | Mgasured | Deviated | Acceplance
Range Value Value : Value Limits
(dB} (d3) | {dB} {ds)
Auto 940 940 !} 00 £1.1
: "
9. Tone burst response
Time Tong burst Anticipaled | Measered Devisted | Acceptance
duration, T Cycle Value Yelue Vniue_ Limits
Weighiing {ms) (dB) 14B) (d4B) ™|  (dB)
9,25 | L08.0 107.5 0.1 , L5:-50
Fast 2 8 117.0 1710 0.0 1103725
200 B0 14,0 1M 0.0 1 1.0
Sow 2 [] 108.0 108.0 0.0 L$:-50
) 400 1226 127.6 0.0 1 1.6
025 1 9.0 98.9 0.1 15:-50
SEL 2 ] 1080 1080
200 800 128.0 128.0
10, Peak C sound level
Number of eyelc Antlcipaled | Measurmd |
in Velue ;| Valué; Lepeak
test sigral. ey f| . cdmy
Continuous 1330 [0
One 1364 1] 1360
! g
Number of cycle Anticipated | Measured Deviaed | Acceptance
in Value Value Value Limie
test signal (4B} (dB ) (dB) (dB)
Continuous 130 133.1 Q.1 -
Posilive hall cycle 1354 1352 0.2 310
Negative half eycle 1334 135.3 2.1 2.0

QF TS 20206004

P




SITHIPORN, SITHIPORN ASSQCIATES CQ,LTD,
associates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cerl. No. 2 ACL2114E
JobNo. : VCESACOEN

Pages & 8of8
11, Overloed fndlcation
Measured value { dB }
Positive Negative -
one-halleyele | one-halfeyele
895 858
12 High level stability 2
N - .
%LM Display | SLM Display | Devisled AEt\:ptlnﬁc
Frequency at faitial o fina} Value L‘il'l:ih
Weighting (di ) 1dB) (d8) By |
A weight 1370 1318 0,0 0.3

“The reported uncerininty is based on a slandard uncertainty multiplied by co\;ﬁ’ae' ficior g =2
donge of approsirastely 95 %

o

or any valve following wviding & lavel of

End of Callbration Certifieste

QF-TSI2:{NM-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Slrinthorn Rd,, Bangbumru, Bangplud Bangkok 10700 THAILAND, NEC-TISI-TIS 17028,
Tel0-2435-8800 Fax.0-2433-1679 e-mall:calc Tthiphem.com hitp/i fthiphorncom  CAUBRATION 03+
Cert, No. : ACL21962
Pages @ lol¥

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ¢ RION
Model t NL-21/ Microphone UC-52 f Preemplifier NH-21
Serial No.: 007102207 75619 /23998
ID No.x BKK_F$0018
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD,

104 PHATTHANAKAN 40, FPHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location -
Amblent Temperature : (230 £3) *C REVIEW BY mﬁ?ﬁ"“{?ﬁ",?
Pressure ¢ (1L £3) kP2 -
Relative Humidlcy : [ 500 £20) % APPROVED BY i) -
Reeeived Date t 22 JUNE 2021
Calibration Date : 28-30 JUNE 2021
Date of Issue 05 JUNE 202]

Calibrated by : Nahzkom Plsutpaisan
Approved by : 7 @\/
. . .
{ Thanaku] Petchurai }

This certi is issued in d: with the of ISONEC 17025 standard, may not be reproduced

other than in full, excepl with the prior written approval of the hesd of Calibration Laborziory.

QF-TS12-04-04-020664

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
gssociates- CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates— CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL21052

Job No.  : VCGKACO04E

Pages : 2of9
Calibration Precedure ; CP-AC-02

Calibration Mcthod ;

‘This equipment wes celibrated by based on IC+61632-3 (2013) Standard for sound Level meter (SLM).

The SLM had tet1s to Acoustical and Electrical signal tests of frequezcy welghting wilh Anechele chamber and Reference
Standard Instrumeants,

For Lests resulls of sach tetns were smade by observation of each Insiruments displny and also with SLM's display.

Condition of this result of eallbration :
1, Reference Standard Instruments ¢

Instrument Model Seris] No, Lert, No, Dus Date
Waveform Generator 332104 MY4501HT8 EF-0012-2] 1C-Feb-22
Weveform Gencrator 33s511B MY52302742 EF-0011-21 10-Feb-22
Digitsl Muttimeter Fa61A MY53220104 EEL.BP, 0510264  10-Fcbe22
Digital Multimeter IMELA MYS3220076 EBL.BP. 0310264 b!-F:b—lﬁ
Digital Multizmeter JMEIA MY53220116 EELBP, 04/0264 1¢-Feb-22
Progranunable Attennator MAT-1070 62100114 1500677748 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-2] 05-Feb-22
Measuring Amplifie: NA-ZEAL J4560455 AA-3003-21 16-Feb-22

3. This result of calibration was found accurate e§ shown on date aad place of calibeatlon for this ealibeated item ouly.
3, This certificte is traceable te the i Fonal system of unit malnlained at ;

3.1 National Institute of Metralogy (Thailand),

2.2 Thailand Institute of Selentific end Technological Research (TISTR).

QF-T512-04-04-020664

o AT

Cert. No. : ACL21062
Job Ko, 3 VCS4ACOD4E

Pages : Jof®
4] i} I
T Ity P P——
Parwmeter Pass Fail uocertaloty of
@) measureraent (A8}

1. Absplute sensitivity + . 02 Nia
2. Belf-geaerated noise v - 0.2 Nia

3. Acousticel signal 1ests of frequency welghlings
125 Hz I - 03 0.6
1000 Hz v - 03 0.6
5000 Hz v - 0.2 07

4. Electrical signal lests of frequency weighlingz
For 10 Hz to 4 kHz I - 0.3 0%
For> 4 kHz 1o 10 kHz v - 03 0.7
For> [0 kHz to 20 kKHx - - - 1.0
5. Frequency and #me weightings at | kHz v - .2 0.2
6. Long - term stebillty v . [ 0.1
7. Leve] lincarily on the reference level range v - 0.2 0.3
§, Lavel inearity including the level range contral v - 0.2 0.3
9, Tone burst response v - 02 0.2
10, Peak C sound fevel v - 02 0.35
11. Overtoad indisation v - 0.2 025
12, High leve) atability v - 0.1 0.
QF-TS12-04-04-020664 o 7,




SITHIPCR N) SITHIPORN ASSOCIATES CO,LTD,
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates .- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, 3 ACL21062
Job No. 1 YC§4ACOD48

Pages @ dofd
Result of callbration :
1. Absolute sensltivity
Relerence Maasured Accepunce
Acovstic Signal’ Value Deviation Limit
(dB) (dB) (4dB) (dB)
3.9 {93.98) - 938 0.0 +0.3

2, Self-generated nofse
2.1 Normal test

Measured Value
(dB)
2.2

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

Frequency Mensured value
Weighting (dB)
A= weight 217
- weight 22,3
Flal 248

3. Acoustleal slgnnl tesis of Frequency welghtings
Metar fres-field acoustic response at a leve] of 84 dB

Frequency Deviation fram varous faquency welphting respoase curve {dB)
{Hz) Acgeplance
Flet Ceweight A-weight
-weight ~weight Limmits
125 0.1 0.0 0.1 +1.5
1000 0.1 0.1 -0.1 +14
8000 24 - 30 3.0 50
F-TS12-04-04-020664
¢ — Pr

Cert. No. : ACL21062
Job No. : YCE4ACD048
Pages 3 5ef9
4, Electrical sigasl tests of frequency welphtings
Weighting netwark response with selative to 1 kHz.

Frequeney Deviation from various frequesey welghting response curve (dB)
{Hz) Acsepiance
Flar C-weight A-weight Limfts
83 02 0.1 0.0 .0
125 e 0.0 2.0 =15
250 0.l -0.] =0.1 *1.5
500 0.0 0.0 -0.1 *1.5
1000 0.0 0.0 0.0 1,0
2000 G.1 0 1,1 2.0
400 0.1 0.1 Q.1 +1.0
8000 0.1 0.2 0.2 +5.0

5. Frequancy and time welphtings at 1 kljz
5.1 Frequency weightings a1 1 kHz

Measured Devinted Acceptance

Frequency Value Valus Limits

Weighling (dB) (8) (dB}

A - weight 94.0 0.0 -

C = weight 84.0 0.0 %02
Flat 24.0 0.4 =02

5.2 Time wrighting at 1 kHz

Measured Deviated Atetplance
Frequency Vialue Value Limits
Welghilng (aB) (<B) {aB)
Fast 94,0 0.9 -
Slow 94.0 0.0 0.1
Leg 94.0 0.0 0.1

6, Long - term stabillty

SLM Risplay | SLM Displey Deviated Acceptance
Frequency atinitial AL il Value Limits
Weighting tdB) (¢8) {4B) (43)
A - weight 94.0 94.0 0.0 +03

QPTSI2:04-04-020654

o 27 s

S)THIPORN; SITHIPORN ASSOCIATES CO,LTD,
assoclates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates.- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACLZ1062
Job No, ; VCEJACO043

Pages : Sof$
7. Level Hntarity on the referente level range
Anticipaled Menmured Deviated Artceptence

Value Value Valua Liaits

(éB) (4B (dB) {dB)

1350 1350 0.0 1.1

134.0 1340 0.0 +1.1

1330 132.0 0.0 x],1

132.0 13L.0 0.0 x1.1

131.0 131.0 0.0 1.1

129.0 129.0 00 ° 1.l

124.0 124.0 0.0 +1.1

1190 1190 0.0 LI

114.0 134.0 .40 FIN}

109.0 1090 00 1 ‘
1040 104.0 0.4 +1.]

93.0 99.0 0.4 *1.]

94.0 94.0 0.0 +1.1

89,0 83.0 0.6 1,1

84.0 84,0 44 1.1

79.0 73.0 0.0 £1.1

740 4.0 4.0 +1.]

63.0 §5.0 0.0 +1.1

§4.0 4.0 0.0 =11

9.0 53.0 0.0 &1.]

54.0 440 0.0 21,1

490 42.0 0.0 =11

440 40 0.0 +1.1

33.0 389 -0.1 *1.1

QF-TS12-(4-04-020664 o ’42_4

Cert. Ne. : ACL2L062
Jab No. : VCE4ACO04E

Pages  : %of¢
8. Level lneaxiy Intloding the level range ¢ontrel
Anticipated Merqured Devisted Acccplante
Range Valus Valye Value Limits
(48) (dB} {4B) (dB)
130 94,0 4.0 0.0 0.5
120 %449 .0 0.0 0.3
110 94.0 94.0 00 40.5
100 54.0 $4.0 0.0 .5
20 94.0 £4.0 0.0 0.5
Tevel linearity on, eech level range
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB} (a8)
130 43.0 43.0 0.0 0.5
120 31.0 330 0.0 20,5
9. Tone burst resparse
Time Tona burst Anticipated Measured Devinted Acozptance
durniion, Th Cyele Valuz Value Value Limits
Weighting {ms) (43) (dB} (dB) (dB)
) 0.25 1 1080 079 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10325
200 500 134.0 134.1 0.1 =10
Slow 2 8 108.0 108.0 0.0 15;-5.0
200 800 127.6 1276 0.0 =10
0.25 1 95.0 989 0.1 135;-5.0
SEL 2 § 108.0 1080 0.0 1.0;-2.5
200 8O0 1280 128.1 0.1 +1.0
QF-TS12:-04-04-030664
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SITHIPOQ RN) SITHIPORN ASSOCIATES CO,LTD.
assoclates. CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cerl, No. 1 ACL21062
Jab Ne. 3 VOGIACO048

Pages : 8of?
10. Peak C round level i
Number of eyele Anticipeted Measured Deviated Atteptinee
in Valuz Valoe, Lepeak Velue Limits
test sfgnal (dB) (dn) (da) (dB)
Continugus 133.0 133.00 0.0 .o
One 136.4 136.00 -04 #3.0
Number of eyele Anticipated Mensured Deviated Acteplance
in Value Value Value Limits
test signal (dB) {dB) (dB) (dB)
Cenlinugus 1330 1330 0.0 M
Pasitiva half cycle 154 125.1 <03 2.0
Negative batf cycle 1254 1252 .2 2.0
11, Overload indicatlon
. Measured valus (dB) Devinted Accaptancs
Positive Nepative Valuo Limits
one-half cycle | one-half eyele {dB} {dB}
B9.5 9. -02 =15
QF-TS12-04-04-020664
> L7 4

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL1062
JobNe, : VCE4ACN043
Pages %ol 9

12. High level stablllty
SLM Display | SLM Display | Devisted Accsptance
Frequeacy a inidal ot Gal Value Limits
Weighting (dB) (dB) (dB) (dB)
A~ weight 137.0 1370 L 0.3

The reparted unoenainty is based on a standard uncertainty multiplied by coverage factork =2
or any value following caloulation,providing a Lavel of confidence of soproximately 55 %

End of Callbvation Certiicate ' .

QF-TS12-D4-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

]
451-45171 Sirdnthom Rd, Bangbumry, Bangplud Bargkok 10200 THALAND. WEC-TISI-THS 37015
Tel.o-2435-8800 Fax.0-2433-1679 e-maltcal-cenler@ithiphorncom http-f/www.iithiphorn.eom CAUBRATION B}4

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Coert, Ne, t ACCI2H04
Pages & Lofl

Calibration Certificate

Equlpment: SOUND CAL IBRATDR

Manufacturer : RION ; °

Meodel : NC-M !

Serinl Nou: 3178120 : .

1D Noy: BRK_FSO635 |~ - .

Conditlon As Fouod : GOOD

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

KHWAENG PIIATTHANAKAN, KHET SUAN LUA
BARGKORK, 10250 THAILAND,

Location : .
Ambient Temperature (200 £3) C "
Pressure (1013 43) kPa APER VEDB\' . ...")”'......2.'5 -
Relatlve Humidlty : (500220} % Va
Wil

Recelved Date : 05 JANUARY 2022 . —
Calibration Date : 14 JANUARY 2022 .-~
Date of Issue ¢ 17 JANUARY 2022

Calibrated by : 1 Nathiakora Pistipaisan

Approved by 1

< -

{ Thznakul Petchurai )

This certilicate is issued in accordance with the requircments ol ISOTEC 17025 standard, may not be Teproducedt
ather than in fall, exeept with the prior writien epproval of the head of Calibration Laboratory.

QF-TS12-04-04 4020084

Cert. No. : ACCI200H
Job No. @ VOSSACHOAL
Pages : 20l
Cullbratlon Procedure : CP-AC3

Calibratien Methad : L. .

This equipmenl was calibrated by basad on lEC-mNZ-lﬂﬂJ Suindard, )
The souid pressuse level, Trequency and total distortion nl'lhe swnd r:l'hralor wis rncumr
microphans,

ising Uhe sefeneee

Condition of this result of eatibration : .
1. Referenice Staridard Instrements ¢
Inximument Mods] SerialNu.
‘Waveform Genernior 3IS1IB MY582302792
Digitel Multimeler 3361A MYS3220104
Multimeler 334617 MY53220076
Digital Multimerer 3346iA MY60024273 .
Progranstnable Atnenuator MAT-1070 62100114
Condenser Microphone 4180 2077900
Measuring Amplificr NA-42KAI 5695
Audio Analyzer AVR-3360A V7435069

2, This resull of calibration was found accuraic as shawn on date and place of calibration fo lq:l.'jiuﬁ only.
3, This certificete Is lraceable Io the i ivna) system of it mainkined ut 1
3.1 National Institute of Metrology {Thailand),

3.2 Thalland Lnstitake of Scientific and Tochnulaguul Rescarch (T’:STR]

J
|
|
1
i

QF-TS12-Da-04-020604




SITHIPORN, SITHIPORN ASSOCIATLS CO,LTD,
assoclates .. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC2204
Job No. : VCESACHD4L
Pages  : 3of}

Result of calibration ;.
1. Sound pressure [evel
Specified sound Measured
pressure level value
@n) €B)
94 94.06
2. Frequency
Specified Measured Devinted
Frequency valug veloe Uneurtainty
(Hz) (Hz) (%) (%) |-~
1000 1061.3 0.1 0.1
3. Total dstorilon K
LA .
[ “Meosuwredvalue (%) | Uncerainiy (%) |- ~Tolerance limit (%) |
[ LIy [ oo ] 30, }
: -

“The reported unceriainty is bascd on & siandard ancertainty nmltfp1iéd by caverage fagtork =

or any value fallowing cateulation providing a lavel of cunfidence of approximately 95 %4

-« -« End of Callbration Certilficate  -—-— —

QF-TS12-04-4-020664
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SITHIPORN ASSOCIATES €O, LTD.
CALIBRATION LABORATORY -

451-451/1 Siclnthom Rd, Banghi Bangplud Bangkok 10700 THAILAND, NSC-TISI-MS 47628
Tel.0-2435-8800 Fax0-2433-167% e-mallcal-centergsTihiphomcom bt fwww.sithiphsm.com CAURRATION 0394

Cert. No. : ACL21I2Y
Papes 1 10lB

Calibration Certificate

Equipment : SOUND LEVELMETER

Manufacturer : RION : .

Medel : NL~42/ Micwophiane 1JC-52 / Preamplifies NH-24

Serial No.; 00572457 / 110214 4 72795

1D No! BKX,_F50923

Condlilon As Found : GooD

Custamer ; ALS LABORATORY GROUP (THAILAND) €Q., LYD.

104 PHATTHANAKAN 40, PAATTHANAKAN RO.‘\.D,
KIIWAENG PIIATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location ¢ - .
REVIEMY BY .
Awblent Temperature ; (23043) °C eVl
Pressure (1013 23 kPa FPPROVEDEY =
Rclatlve Humidity § (500 £20) %
next eaL. omte 1L folsz.
Recelved Date 29 SEFTEMBER 2021
Calibratlon Date : 12-14 CCTOBER 2021
Date of Issue ; 15 OCTUBER 2021
Callbrated by : Nathakem Pisulpaisan

%
)

{ Thanakul Petwhurai

This geriiicats is issued in pecordance with the requirements of 1S0-1EC 17025 siandard, may nol be reproduced
other than in full, eacept with the prior wrilken approval of the head of Calibration Laboratory.

QFTSI2-04-04 020664

SITHI !’OR N, SITHIPORN ASSOCIATES CO,LTD.
proociaies CALIBRATTON LABORATORY

Continuation of Calibration Certificate
Cert, No. 1 ACL21I21
TobNa, : VCS4ACE0T1
Fages : 2of8

Calibratlan Progedure Cr-AC-

Culibratien hicthad :
This cquipment was ¢alibraled by based on [EC-61672-3 (2013) Standard fur sound level meter ISLM).

The SLM had tests (o Acoustical and Elcetrical signal iests of frequency weighting with Ancchoic chamber and Referenee
Standard Instruments.

Tor tesis fusults of each items were made by obscrvation of cach Instruments display and slse with SLM's display.

Condltion of this result of calibration &
1. Reference Standard Instruments ©

Instoument st Serisl No, Lert, No, Duc Late
Waveform Generator 3ZI0A MY4RO1I076 EF-0012:2] 19-Feb-22
Waveferm Generator A58 MYSL302742 EF-0011-21 10-Feb-22
Digltal Multimetee AUEIA MYS3220104 EEL.DE'.‘QS’CIIM 10-Feb-22
Digital Multimeics AM6IA MY 53220076 EEL.BP. 0310264 08-Feb-22
Digital Multimeler KEd6A 1997025 EEL.BP. 040264  05-Feb-22
Prograinmable Atienuator MAT:10%0 A2100114 L500-0771482 05-Mar-22
Condenser Microphone 3180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-2ZKA 34560495 AAZIDO3-2L - 16-Feb-22

2. This result of calibravion wis found accurale as shown on dale and plage of catibration far this caBbeated it onty,
3. This cenificale is traceable 1o the international systers of unil maintained at

3.1 Nutional Institute of Metrology {Thailand).

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

QF-TS)24H-04-02060r
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
sssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL2t11
YCOHACODTI
Papes  : 3elB

Summary of Measurement Resuld ;
Uncertalnty | pMastoum-permlited
Parameter Pasy Fall uncertalnly of
a) mieasutement {dB)
L. Absoluie sensitiviiy I - (%] N
2. Setf-pencraled noise v . 02 NiA
2. Acousiical signal iesls of frequency sreighting
125 Mz v . 0.3 0.6
1000 )1z 4 - 03 0.6
2000112 s - 0.3 0.7
4. Electrical sipnallests of frequency weightings B
For 10 Hziod Xz v - 0.3 j 0.6
For >4 kHz to 10 kM2 v - 0.3 t 0.7
For> 10 kHz 10 20 kHz - - - . 1.0
5. Frequency aad time weightings at 1 kHz 4 - 0.2 J 02
6., Lang - 1erm stabitity v - 0.1 i 0.1
7. Level linearity on the nefiorenice level range v 02 0.3
8. Level Hnearity including he level rangz control v 02 0.3
[9. Tonc burs! response v - 0.2 0.3
10. Peak € sound Jove) v - 02 0,35
11. Overdoad indication v - 02 025
12. Nigh lovel stability v B 0.1 0.1

QF-TS1 24H-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Resuld of calibration ;. 3
i. Absolute sensltviey ;
Referenice Measured Acceptance
Asouslic Signa) Valye [eviation Limil
{dB) {dB) (dn) {dB)
§1.9(93.96) 939 00 +0.3

2. Sell-gencrated nolse
2.1 Normal fesi

Mensured Value
dn)
13.8

2.2 The microptone of the sound level meler was replaced by electrical sigral inpui device,

Frequency Measared velue
Weighiing {do)
A= welght 8.9
C - weight 16.9
Tlat 128

3, Acoustical signal tests of frequency welghtings
Meter free-fickd acoustic response at & level of 84 4B

Frequeney Deviatjan from various frequency weighting response surve (dB)
Hz) . Acceplance
-weight sweight .
Fisl C-weighl Asweighl Limits
128 0.1 0.2 0.1 1.5
1000 0.1 0.1 LA 1.0
B000 -0 -0.9 -0.9 5.0

QF-TS12-AH-{H 120664
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SITHIPOR N) SITHIPORN ASSOCIATES CQ.,LTD,
sssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ! ACL212E
Job No. @ YCHACITL
FPages t 5of8
4, Electrica sIgnat tests of frequency welghtlngs
Weighting neiwork response with felative to 1 kllz.

Frequeney [eviation fram various frequency weighting response cutve (dB)
(Hz) ’ ' Acceptance
Flat C-welght A-welght Lirits
63 0.0 -0.1 0.0 2.0 -
125 00 0.0 00 - 1.5
250 0.8 0.0 0,0 .5
500 00 0.0 .1 . +).5
1000 0,0 0.0 0.0 &1.0
200 0.0 0.0 Q.0 +2.0
<000 0.0 0.0 0.0 +3.0
B000 0.9 0.1 0.1 +5.0

£, Frequency and time welghtings at 1 kliz
5.1 Frequency weightings at | kHz

Measured Deviated Acceplance

Frequeney Value Value Limits
Weighting (48] 1d8) (dn)
A - weight 940 0.0 - ’
- weight 94,0 0.0 +0.2
TFlm 94.0 0.0 =42

5.2 Time weighting a1 1 kHz

‘Measured Deviated Accefilance

Frequency Value Value Limits
Weighting (dB) (d8) (B}
Fast 04.0 [ -
Slow 94.0 0.0 0.1

Leq 94.0 20 +0.1

6. Long - term stabRlty

SLM Display | SLM Display | Deviated | Accepronce
Frequency o initia! nt final Vahue Limits
Weighting (dB) (4B) (dB) tdB)
A+ weight 940 94.0 0.0 +0.3

QF1312-04-04-0200654
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21I2Y
JobNe. : VC6HACHTI

Pages @ 6of8
7. Level Mnearlty on ibe reference Jevel range
Anficipated | Measured Devigted | Aceeplance

Valug Value Value Limits
{d) {dB ) (dB) {dB}
1370 137.6 ;D =11
1360 1360 0.0 +1.1
1350 1350 0.0 & 1.1
MO 13.0 0.0 +1.1
1330 1328 0.1 210
132.0 131.9 0.1 £1.1
131.0 130.9 0.1 1.
1200 129.0 0.0 1.1l
i24.0 |24.0 0.0 & 1,1
119.0 115.0 0.0 +L.1
1140 114.0 0,6 1.1 .
190 109.0 [ 1.3 ;
14,0 104.0 0.0 21.]
990 9.0 0.0 +1.]
$4.0 93.0 0.0 1.1
89.0 83.0 0.0 & 1.1
B0 84.0 0.0 1.1
79.0 79.0 0.0 i1.)
740 4.0 0.0 *1).1
69.0 §9.0 0.0 1.1
&4.0 8.0 0.0 1.1
59.0 590 0.0 x1.1
54.0 54.0 0.0 = 1]
430 49,0 00 =1.]
A0 44.0 00 x1.]
IR0 3.0 0.0 =1.]
MO 340 0.0 * 1.1
30,0 30.0 0.0 *1.1
20.0 29.0 0.0 x 1.1
28.0 28.0 0.0 £ 11
27.0 27.1 0.1 % 1.1
26.0 6.1 0.1 = 1.]
250 25,1 0.1 1.1

QF-TEI2-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cenl. No. : ACLZ1I2I
Job No. : VCEACHON

Papes  : Tof8
8. Level linearity ncluding the level range contral
Anticipated Measured Devialed Acceplance
Range Value Value Velue Liraiis
(dB) (dB) {¢) | (4B)
Aulo 940 94.0 0.c 1.1
9. Tone burst response
Time Tone burst Antivipated | Measund Devisled | Acccptance
duration, Th Cycle Yalue Value Value Limits
Welghting | {ms) (45) dn) ¢ua) (4B}
035 1 108.0 1079 0.3 15;-50
Vast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 £1.0
2 8 108.0 108.0 00 1.5;-5.0
Slow
200 BOO 1276 1274 0.0 i £1.0
0,25 ] 99.0 58.9 0.1 153-50
SEL 2 B 108.0 (080 0.0 1.0;-25
200 800 128.0 128.0 Q.0 T
10. Peak C sound level
Number of cycle Anligipated | Measured Deviated | Accoplanee
in Yalue | Yolue, Lepeak|  Value Limits
test sigral (4B) (g8} {dB} (dp)
Contil 1330 133.0 0.0 -
One 1364 1363 -1 3.0
Number of cycle Anlicipated | Measuned Deviated | Acceplance
in Value Valug Value Limits
Igst signal (df ) (£8) (dB) (dB)
Cominupus 133.0 1330 00 .
Positive half cvcle 1354 135.1 -0.3 =20
Ncegative hall eyele 1354 135.1 0.1 =2.0

QF-TS12-M-0d-020664 7
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN ASSOCIATES CO,LTD.
iates CALIBRATION LABORATORY CALIBRATION LABORATORY —

Continuation of Calibration Certificate

. 457-451/1 Slrinthorn Rd, 8angbumru, Bangplud Bangkok 10700 THAILAND, WC-THS-NS 17628
Cort N, ¢ ACL21zL Tel0-2435-8800 Fax0-2433-1679 e<mailicabci phom.com hitpy pham.com

Jeb Na. CedaCo0T1

Pages @ BofB Cert. No.: ACL21066

Papges : Llarg
11. Overload Indleation

Calibration Certificate

Mcasured value (dB ) Deviated Atceplance Equlpment ¢ SOUND LEVEL METER.
Posilive Nepative  Yalue Limils Manufacturer : RION ‘\ .
ouchalleycle | onehelfoycle |  (d4B) (dB) Model : NL~42/ Microphone UC-52. Preemplifier NH-24
83.7 856 0.1 1.5 . Serfal No.: 00658241 / 158767 { 38769
1D No.: ' BKK_F50098
12. High Jevel wiablilty
S1LM Dlsplay SLM Display | Devised | Acccptance Conditlon As Found GoaD ’

Frequency at final Value Limits "
Weighting (dn) (di) (d8) Customer : ALS LABORATORY GROUP {THAILAND) €O, LTD.
A - weight 137.0 0o 103 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

The reporied uncertainty fs bascd on a slandard uncenainty siltiplicd by caverage factor § = 2

Locatfon : .
or any value [olipwing ealculation,providing a lavel of confidence of approximately 95 % Amblent Temperature ¢ (2103 °C
Pressure ; (1013 x3) kP2 A";‘ﬁRD\IED By =
End of Calibratien Cortit Relatlve Humldity : (500420) % L /

- " NEXY CAL, DATE .. Hile -

Recelved Date z 06 JULY 2011 _—m

Calihration Date : 07-08 JULY 2021

Date of Jssue 13 JuLy 2021 |

- Callbrated by ¢ i Nathekom Pisutpaisan

Approved by ¢ ; /é@f_" .

{ Thanakul Peichurai

This centificate is issued in accordance with The requirements of ISONEC 17025 standard, may not be reproduced
other than in full, excepl with the prior writlen approvel of the hesd of Colibmtion Laboratory.

QF-TH124H4-4-020664 QF TSI 204-04-U20664
= Pl
SITHIFORN) SITHIPORN ASSOCIATES CO,LTD. SITHIPOR Nj SITHIPORN ASSOCIATES CO.,LTI.
associates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cerl, No. 3 ACL21066 Cert. No. ! ACL21066
Job Neo. @ YC64ACOD51 Job No. : VCB4ACODS)
Pages @ ol Pages  ; JalB
Calibratlan Procedure ¢ CP-AC-0I
Summary of Mensurement Result:
Callbration Method : i
This equipment was celibrated by based on [EC-61672-3 (2013} Slandml for sound level meter (SLM), ] Ui Inty P P
The SLM had 1ests 1o Accusticol and Elestrical signal tests of rrequmcywelg'.lmng with Ancchoie shamber and Reference Perameter Pass | Pl | ) uncertalnty of
Standdard Insiruments, messurement (dB)
For lests results of gach ilems wene made by ebscrvalion of cach Instrumenis display and slso with SLM's display. 1. Absolule scusilivity 7 B 02 WA
2, Self-genetzied noise v - |- 02 NA
Conditlon of this result of ealibration : - 3. Acoustical sigral tetts of freqoency weightings .
1, Reference Standard Instruments : . 125 Hz v . 03, 05
Insirument Modct Serial No, * . CofNe, Rus Dats 1090 Hz v B 3% |- 06
Waveform Generstor 332108 MY48017016 "EF-0012:21 10-Feb-22 2000 1z 7 ; 03 o7
Waveform Generalor 5118 MY$2302242 HF-0018-21 10-Feb-22 1. Elcctrical signal tests of frequency weightings i
Digital Multimeter A381A MY53220104 EE[TB'P. 050264 10-Feb-22 For 10 Bz to 4 kHz g N 03 : Y]
Digitel Multimeter IM6LA MY53220076 EEL.BP,0M0264  0B-Fcb-2 For= 4 ¥Hlzto 10 kHz 7 N Y o7
Digit) Multimeter 3M61A MYS3120116 EELURP. 0410264 {0-Feb-22 Far> 10 kHz v 20 kliz - - N 7 "0
Programmable Atténuator MAT- 1070 62100114 1500-0T7ME 08-Mar-22 " —— =
H 5. Fi ard h 1 ki v - [} [¥]
Candenser Microphone 4130 277900 AAI008ZL  OS-Feb22 Toqueney 20 (e AL L
. . i 6. Long - lerm stability v - 01 / 0.1
Measuring Amplifier NA~ZKAL 34560495 J AAIO0-1Y 16-Febe22 — -
7. Level lincarity on the reference level range 4 - 0.2 0.3
2. This resull of calibration wis found sccursle as shown on date and place of calibration for lhu calibented fiewn only. 8. Level lincasity including the level mnge control v . 02 03
3. This certificate s ble 10 the i ional system of unit maintained al: 9. Tone bunsl response 5 L 03
- Peat, B YT
3.1 National Tnstitute of Metology (Thailand}. : 10 Pk € sound level X o2
3.2 Thailand tnstitutc of Scientific and Technol annmthTR] 11, Querload indieetion i L o2
1 nstilulc o 1 ccl logpcal
¢ 5 12 High level stability I - 0.1 0.
| !
I 1
QFTEI2040-020661

QF=TS12-04-04 020664
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SITHIPOR N/,' SITHHPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 3 ACLZID66
Job Ne. & YCBLACHSE

Pages : 4oTB
Result of callbrationt
1. Absohute sensiclvity
Reference Measwred Acecplante
Acoustie Signal Value Deviaiion Limir.
{dB8) (dB} -.{dB) (da)
93.9{93.56) 9.9 00 . 403
2, Self-generated nolse
2.1 Normal test \ .
Measured Value ‘\
(dB) 5
155 "
i
I
2.2 The misrophone of the sound level meter was soplaced by electrival signal nput device.
Frequency Measured value : ;’
Weighting [dB} i
A - wolght 1L§ A
€« weight 18.2
Flat 239

3, Acousticsl signal tests of freguency welghtings .
Meter free-field acoustic responss sla lovel of 84 dB
i

Frequency Devistion from various fi {ghling response curve (dR)
fHz) Flat Cowcight | A-welght + Acceplence
- Limits
125 0.6 0.6 0.6 +1.5
1000 0.0 9.0 0.0 %14
8000 *)L.E -1.7 -1.7 5.0

QF-T51 20404020661

T

Cerl. No. ; ACL21066
Job No. @ YCE4ACO0S]

Pages  : Sofd
4. Electrical signal fcsts of frequeney weightings
Weighting network response with refative 1o 1 Xliz.
Frequency Deviation from various {ghling response curve (dB)
(Hz) . Acceplance
Flat Crwcight A—wflﬂn Limits
63 .0 0.0 0.0 2.0
125 25 0.0 00" - 1.5
250 00 04 0.0 Tl *1.5
500 00 0.0 0.0 N #lE
1000 0.0 0.0 2.0 N #.0
2000 0.0 0.0 00 'E2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 =5,0
t
|
5. Frequency and time welghiings at ) kHz !

5.1 Frequency welghtings at | Kliz

Measured Devinled Asceplance”

Frequency Value Yalue Limits.
Weighting {d8} (4B) (dB

A - weight 94.0 0.0 B

C - weight 94.0 0.0 =02

Flat 24.0 ] *02

5.2 Time wefghling a1 1 kHz

Measured Devinted Acceplance

Frequency Value Value Limits
‘Weighting (dB 3 (dB) (4B)
Fasi $4.0 0.0 -
Show 240 0.0 +0.]
Leg 4.0 0.0 0.1

6, Long - term stabllity

SLM Displey | SLM Display Deviated Acceptance
Frequency at initlal 2l final Vol Limits
Welghting [§::}] (4B) (dB} (dB}
A - weight 240 §4.0 0.0 +0.3

QF-TS 1 2-05-14-D20604

o

SITHIPOR N) SITHIPORN ASSGCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITH ! POR N) SITHIPORN ASSQCIATES CO,LTI.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. No. 1 ACLNO066
Job No. ¢ VC64AC005]
Pages & Gof8

7. Level lineazlty on the reference Jevel range

Anlicipsted Measuzed | - Beviated Acccplance
Value Value T Value Limits
(dB) {dB) | (dB) {dB)

1320 1370 | 00 +1.

1360 1360 i 00 *1.1

135.0 1350 00 1 &1l

134.0 1340 0.0 “x 1.

133.0 1330 0.0 =10,

132.8 1320 0.0 10 %
1310 1316 00 10
1350 1296 0.0 10 |Y
1240 124.0 0.0 + 1. H
150 119.6 0.0 L1 i
1140 114.0 [ &1 i
1090 1050 00 #LI !
1040 1040 00 T
99.0 9.0 0.0 T
94.0 94.0 0.0 11 S
89.0 2.0 0.0 11/

84.0 8.0 0.0 %11

79.0 190 0.0 LTl

74.0 Ko 1 - 007 1.1

§0.0 63.0 | 00 1.1

B0 540 Y R

550 590 | 09 L1

540 518 ol - 1.0

3.0 49.0 0.0 1.

44,0 4.0 0.0 1.1

3.0 38.9 0.1 + 1.1

0 Y 0.1 1.1

300 29.9 0. £1,1

25.0 289 0.1 1.1

28,0 279 0.1 1.1

27.0 26.8 0.2 £l

26.0 159 0.1 1.1

25,0 249 0.1 &1l

QF-T51 24K -{4-020664

Cert. No. : ACL21066
JobNo. : VCHACHOM
Pages  : TofB

8. Level Nnearhiy Including che level range control

Anticipated Messured , Deviated Acecplance

Range Value Velue Value Limits
(dB) (dB) {dB} {dB)
Aulo 940 940 | 0.0 41,1

9. Tone burst tcsponse

Time Tone burst Amicipated | Measured Devinled | Acecptance
CGutation, To Cycle Value Value Vl{u: Limits
Weighting {ms} (dB) {dB) td8) (8}
0.28 1 1080 1979 BN 1.5:-50
Fasl 2 ] 1170 117.0 00 L1 10;28
200 260 3340 134.0 00 20
Clow 2 8 1080 108.0 00 H 15:50
200 300 127.6 1226 [T 110
035 1 98.0 985 04 | 15550
SEL 2 [ 108 1080 00 | 10;-25
00 300 1280 128.1 ol 0
7
10. Peak C sound level Rd
Mumber of cycle Anticipated Measured Devisled | Acceptance
in Value Value, Lepeak Value Limits
lesl signal (dB) (dB) {dB) [€:3]
Continucus 1330 ! 133.0 0.0 -
One 1364 | 1353 EE 3.0
Numbcr of eyele Anticipaicd Measured Deviated Acceplanes
in Value Value Value Limits
test skgaal (4B} (dii) (dB) tdB)
Conlibugus 133.6 133.0 0.0 -
Positive half cycle 1354 1352 22 £2.0
Nepative halleyele 1354 135.2 0.2 20

QF-TS1 2-04-(4-020661
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SITHIPORN N, SITHIPORN ASSOCIATES CO,LTD,
ssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No. : ACL21066
Joh No. : VCE4ACOO%)
Pages ;8B

11, Overload Indicstlon

Measured value { 4B) Devlated Acceplance
Posilive Nepative Velue Limits
sncrhalfcycle | one-half eyele ledn) {dB}
895 595 ' op 415

12. High leve) siabitlty

.
SLM Display | SLM Display Devialed " Acceplanes

Frequency at initial nt final Value

Weighting tdn) 1dn) (dn)

A-weight 137.0 13%.0 00

The reported uncerteinty is based on a standard urcerainly maliplied by coverbge factor £ =2

or any velue following caleulation,providing a avel of confid

of approxi 5%

End of Callbration Certiflcate

QF-TS12:04-04-020664
PtV oV

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Sirnthom Rd, Bangbumri, Bangplud Bunghok 10700 THAILAND,

RECTSI-TS 2 vixd
Teld-2435-8800 Fax0-2433-1679 emalhcal-c com httpy EaL

Cert. No. : ACL2NIT2
Pages  : 10l

Calibration Certificate

[ D
Equipment 3 SOUND LEVEL Td]’:TER T
Manufacturer : RION [ ' )
Model 2 NL~4 Mietophone UC-52 / PreamplificrNH:24
Serlal No.: D0B58526 /175176 1 85721
ID Na.: BKK_FS0l16 e
Condltion As Found : Goon
\

Customer ALS LABORATORY GROUP (THAILAND) €O, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KIWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGROK, 10256 THAILAND,
Location ; - o Fi m
Amblent Temperature : (230 23) °c REVIEW BY o
Pressore: (1013 23 ) kPa o
Relative Humldity : (500+20) % AFTROVED8Y ..

R i he fe2

Received Date : 09 DECEMBER 203t - |NEXTCALDATE ot

14-15 DECEMB?( 2021
16 DECEMBER :2021

Callbrated by : i

Callbrutien Dete:
Dute of 1ssuc 3

Naitukom Pisutpaisan

/o bt

Thenakul Peichurai

Approved by =

This eerti is issued in with the

of ISGAEC 17025 siandard, may not be reproduced
ather than in full, except with the prior writien approval of the head of Catibration Leborntory.

OF-TS1 24120664

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ko, 1 ACLIITTZ

dob Na, 3 YC6SACHI3

Piges  : Ioff
Callbration Procedure @ CP-AC-0L

Cultbratlon Methud : !

This ¢quipment was salibrated by bascd on JEC-61672+3 (2013) Standard for sﬂmd fevel meter (SLM).

The SLM had wesis 1o Acoustical und Electrical signal tests of!hequdm weighting with Ancchoic chamber and Reference
Standard Insirements.

For tests results of each ilems were made by observation orcnchlnswmum dnphymhho with SLMs display.

Conditlon of thls result of calibration :

1. Reference Stenderd [nstrumens ©
‘Waveform Generator 332104 MY4B017076 EF'OPIZ-II 10-Febr22
‘Waveform Generator A5NE MY352300742 EF-0011-2] 10-Feb-22
Digital Multimeter 33461A MYS3220104 EELB]"D’NZ“ 10-Feb-22
Digital Multimeter 334614 MYS53220076 EEL.BP. mzﬁ - 08-Feb-22
Digital Multimcter 8B4EA 997025 EEL.BP. Dﬁmﬂ Ds-F&b-.Z
Programmable Atienuator MAT-1070 62100114 tﬂl—(ﬂﬂlﬁ “-le-!l
Condenser Microphane 4150 2977500 Ah- lDOG-ZI "08-Feb-22
Measuring Amplifier NA-3KAI 34560495 3003-31 m—mr“

2. This result of cattbratfon was found accurate as shown on date ond place of cnInbmuon forthlsealibm:dhm unly
3. This certificale is traceable tothe | ional systemn of unit maintained a1 ¢
3.1 National Institute of Metralogy (Thailad),
.2 Thailand Institute of Scientific and Technological ] Resenich msm

QF-TS1 2043402060

edd..

SITHIPORN; SITHIPORN ASSQCIATES CO,LTD.
Assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ¢ ACL21IT2

Swnary of Measuremont Roselt ;.
! . | Uncertaloty Maximum-permited
Parameier | Fau | Fall uncertalnty of
i @5 measurement (dB)
1. Absolulc scnsitivity v - 02 T NA
2. Sell-gencemied nolse v - T pa N/A
3, Aroustical signal tests of fr {ghtings .
125 Hz v . [ 06
1000 Hz v - 03 0.6
3000 Hz v - 63 A [
4, Electrical signal 165t of frequency weightings \
For 10 Hz to 4 kiz 4 . 03 | 0.6
Far>4 kHz 10 10-kHz 4 - 0.3 [ 0.7
For > 190z ta 20 kHz - - - ! o
5. Frequency and time weightings at 1 kHz v - 02 [T
6. Long - term stability v - 0.1 f 0.1
7. Level lineasity on the teference level mage I - 2 | 03
8, Lovel lincarity including the level range control v - 02 /S 03
9. Tone burst respocse 4 - oi |- 03
19. Peak C sound fevel v - |~ oz 035
1. Dverload indi Vo= e L 028
12. High fevel stability v, - | e Y

QF-TS12:04-04-020664
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SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Contihuation of Calibration Certificate

Cert, No, 1 ACL21IT2
Job No. : VCESACOI3S
Pages  : dofB

Result of calibratlon =
1. Absalute seashtivity
Relerence Meagured
Aceustic Signal Yalue
)] (dB) .
93.9 (93.96) k28]
2. Seli-generated nolse
2.1 Normal fest
Measured Value \
(dB) 4
15.1

2.2 The microphoae of the sound Jevel meter was replaced by lectrical signal Input devlee;

Froqueney Measured value j
Weighting (¢B) /
A-waigh 134 /
©-woight 19.7 f,-"
Fla 25.1 L i .
L i
3. Acoustical slgnal iests of frequency welghilngs Lo )

Meter free-ficld acoustic response at & level or;udB

respanse curve (dB)

Frequency Deviation from various fr Tght
(Nz) N i Artepience
i A

Fha Crweight weight Limils

125 0,1 0.2 0.2 %15

1000 0.1 0.0 00 x 1O

8000 1.9 2.0 20 5.0

QF-T812-14-04-020664

ot

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates - CALIBRATION LABORATORY

Continuatien of Calibration Certificate

Cert. No. 2 ACLZUITZ
Job No.  : VCESACCO0N3

Pages  : Sof8
4, Electrical signal 1ests of [requency welghtings
Weighting netwerk response with relative (o | KHz,
Frequeaey Deviusion from various frequency welghting response curve (4B)
Accepa

1Hz} Flat Crweight Acceptance

63 20 02

125 0.0 0.0

250 20 0.0 .
500 0.0 0.0

1050 0.0 0.0
2000 0.0 04
4000 Q.1 0.0

BOO0 0.1 0.0

5. Frequency and Hime welghtings at 1 kHz
5,1 Frequency weighlings at 1 kliz
Measured Devialed | Acecplance /

Frequency Vahug Value Limits |/
Weighting (ds) (dB) LBy ~
A - weight 94.0 0.0 -
C = weight 94.0 00 _-E0.%
Flat 94.0 .00 AR
5.2 Time weighting at 1 kHz
Measured '| Aceepiance
Freguency Valoe - Limits
Welghting (dB) 14B) (d3)
Frst 94.0 o0 -
Slonw 94.0 0.0 +0.)
Leq 94.0 00 0,1

6, Long - term stehilly

SLM Display | SLM Display | Deviated | Acccplance
Frequency at initial a firml Valuc Limits
Weighting {dB) (dn) (4B) (dB )
A+ weighl 949 94.0 0.1 203

QF-TS! 2044 N-020664

SITHIPOR N} SITHIPORN ASSOCIATES CQO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibratien Certificate

Cert. No, 1 ACLINIT2
Job No.  : VOGSACD033
Pagea i Bof8

7. Lovel lUneasity on 1he reference level range

Anlicipated Measured iz Actepiance
Value Velue Valoe | -Limits
(da} (d8) (e8) | ¢aBy’
137.0 1370 e ] 1)
1360 1361 [ e
1350 135.1 of "~ =11
1340 134.1 o *1,1
1330 133.0 0.0 2107
1320 132.0 00 EEEN
1310 13t0 00 1| N
1290 125.0 0.0 % 1.1 ‘\
124.0 140 [ £ 1.1 L
119.0 15,1 0.1 %11
1140 4.1 0 +1.1
109.0 10,1 0.1 £1.1
1040 1041 X ALl /
59,0 99.0 0.0 211 /
54.0 940 0.0 = 1. //
59.0 590
84.0 4.0
9.0 79.0 '
740 740 L
.0 9.0
4.0 4.0
9.0 530
4.0 54.0
45.0 90
440 o
390 390
340 0
30.0 299
29.0 283
28,0 215
370 263
26,0 255
350 M5

QF TSI 27M-H-020661

> LR

5ITHIPOR N) SITHIPORN ASSQCIATES CO,LTD.
associates CALIBRATION LABORATORY

Contineation of Calibration Certificate

Cert. Now ¢ ACL2IIT2
Job No, : VOSSACD0MY
Pages & Jol8

8. Lovel lincarity including the bevel range cantral

Anticipated | Measured | | Devialed Aceeptanee
Range Value Value l e - Limits
() (dn) | _taB)
Aute 940 940 | L]
%, Tane burs! response ’ Tl
Time Toae burst Antlipaied | Measured
duration, Th Cycle Value Vahe
Weighting [ms) 1dB) (dB)
0.25 ] JOEO 107.9
Fast 1 8 1120 116.9
200 B 1130 134.0
Slow 2 R 108.0 10B.0
200 800 121.6 127.6
0.25 1 9%.0 988
SEL 2 £ 108.0 107.9
200 800 128.0 1380
10, Peak C soupd kevel
Numbet of eycle Anticipated Mcusumr_l -
in Value | yllu::lri:j'xé-_li
tost slgnal (dB} l (€3]
Conlituous 1330 bl 1330 .
One 1364 1| 1364
Lo ke
Number of cycle Anticipated Measured Devinted | Aceeplanee
in Velue Vale Value Limits.
31 signal {dB) {dB) (dB) (d8)
Coalinuous 1330 1330 0.0 -
Positive half cycle 1354 135.1 0.1 +2.0
Negative ball' sycle 135.4 135.1 0.3 +2.0
QE-TSI2-M4-M-020664

o A -




SITHIPORN, SITHIPORN ASSOCIATES CO,LFD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL211T2
Job No. 1 YCG5AC0033
Pages Bof8

11 Orverload Intication

Measured value (d8) Aoéeptance
Fosilive Negatlve [Vnine Limis
ane-halfeyele | onchalfcycle | wamy . | (e
895 89.7 102 re .
12, High Jevel stabllity T
SN :
SLM Display | SLM Display | Deviated | Aeeptince’
Frequoney at initial o final Valuo Vinils
Welghting (dB) (dB) (a8} (di} .
A - welght 1370 1370 0.0 +0.]
}
/,"
The reporied uncertinty is based on o standard unceriainty multiplicd by coverage factor & =2
or any value following i iding a lavcl of confidence of approximately 95 %
/f' f
——————  EmdefC Certil

QF-TS1 2-04-04-020664

»BEL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirimtherm Rd Bmgbumm,BangpludBlngkok 10100 THA!LAND MOC-TIS-TIS 17008
Tel0-2435-8800 Fax.0-2431-1679 e-malhcal- com hitpdh

Cert, No. 1 ACL21149
Pages ¢ 1of8

Calibration Certificate

Equipment 3 SOUND LEVEL METER ™ -
Manufacturer : RION
Model ¢ NL-42 Microphont UC-52 / Preansplifier NH-24
|
Serlal No.} CO658240 1 1577801 480935
1D No.: BKK_FS0097 o
’ ~.
Condition As Found : GOOD R
Y
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KEBET SUAN LUANG,

BANGKOK, 102350 THAILAND,
{
!

Location = - g fomny 7
S

Amblent Temperature : (2303) ’c th E\;BY "~ "‘""ﬁ"{_aj
Pressure : (1013439 kPa -

APFROVED BY .7 v
Relatlve Humldity ; (500=220) % L

* " | NEXT CAL DATE .. ' I
Received Date @ 08 NOVEMBER 2021 !
Calibration Date : 05-10 NOVEMBER 2021
Date of Issue ¢ 12 NOVEMBERiluﬂ
|
Cullbrated by = ! Nathakan Pisulpaisan

Approved by ¢ ; m

( Thanakul Petchuroi

This certificale {5 issued in accordance with the requirements of ISOAEC 17025 siandard, may not be reproduced
other than In Jull, exeept with the prior writien approval of the head of Calibatien Laboratary,

QP TSI 240441020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. Ko. ; ACL21148
Jab Ko, : VCESACHILS
Pages : 2ofB

Calibratlon Procedure CP-AC-0L

Calibratlon Methed :
This cquipment was celibroted by based on 1EC-61672-3 (2013)su\ndm£ for sonnd level incter (SLM),

The SLM had tests 1o Acoustical and Electeical signal tests nl‘freqncm-y weighting with Anechoic chamber and Reference
Siandard Insiruments. I

For lests results of cach fiems were made by observation of dach Instrustents display and alse with SLM's display.

Condltlan of this result of callbration :
i, Reference Standard Instruments ©

Waveform Generator 332104 MY48017076 EF-0012:21 10-Feb22
Wavefotm Generator 3s1B MY52302742 EF-O;J!II-zl 10-Feb-22
Digitad Multimeter IMELA MY53220104 EEL.DP, 05/0264  10-Feb22
Digital Multimeter 3346IA MYS3220076 EEL.AP. 030264  08-Febe22
Digita! Multimeter BE46A 1957025 EEL.DP.;OGIOZM 5 Feb-22
Progrizamable Atlenuator MAT-1020 62100114 lsm-??’l_‘ﬂﬁ D8=Mar-22
Condenser Microphone 4150 2977900 AA-}OO_&-:I’ 05:-Feb-22
Messuring Amplifier NA-2KAL 34560495 A./A-aooml 16-Febr22

2. This result of calibration was found necurnte a5 shown on date ond place orenlibmu'og lh‘ruﬁ:u:ibra_tad ilm only.
3. This cenificate is trmeeable o the & jonal sysiem of unil maintsined sl e 7 '

3. Natianal Institute of Metrology (Thailand). -

3.2 Thailand Institule of Scientific and Taclmnlomcal Ruenmh ('I.'ISTR}

QF-TS12-01-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD).
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2114%

Jeh Ni
Fages
Summan of Mreasnrement Besults
! lmum-permitted
Pavameter : Paxg | Fall uncertainty of
! (dB) measuremiend (dB)
1, Ahsolute sansitivity v -l [T WA
2. Self-genceated nojse v . 02 i WA
3, ical signal tasts of fr ighti R
125 Hz v . 03 . 06
100013z v - 03 26
8000 1z v . 03 A\ 07
4. Electrical signal tests of fredquency weighlings 4
For 10 1z 104 kilz 4 0.3 § 0.6
For>4kHz1o 10 kHz v - 0.3 H 0.7
For> 10 kHz to 20 KNz - - - )
5. Frequency and time weighlings al 1 kliz % - 02 ! 0.2
5. Long - term stability v - 0.1 ;oo
7. Lovel lincarity on the reference Tevel mnge I - [T 03
8. Level Lineardty including the level rmnge control v - [R B 03
9. Tone burst response v - 0.2 03
19, Posks € sound bevel v - |70z 035
11, Overlond indication v ] 025
13, High level stability v - | Y

QF-TS12-04-D4-D20654
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
assoclates CALIBRATION LABORATORY

Contibuation of Calibration Certificate

Cert. No. : ACL21149
Jeb No. 3 VOSSACOMS
Poges 1 dolB

Besolt of calibration o
1. Absolute sensltivity -_ ) .
Reference Measured " Adoptance
Aconstle Signal Valuz Deviation { - uﬂ.lg
(da) {dB} (dB} | " {dB)
9.9 (93.96) 939 00| 03

2. Self-generated noise
2.1 Nommal test Y

Measured Value \

(dB)
19.4

2.2 The microphone of the sound Jevel meter was zeplaced by clectrical signal inpul;d:vk:.

Frequency Mensured value

Welghling (dB)

A - weight 12.1

€« weight 133 A
Flat 4.3 d

3. Acoustical aignal tests of frequency welghtings
Mater free-field acoustic response &1 & Jeve] of 34 dB
1

Frequency Deviation from varjous frequency welghting response curve (dB)
(Hz) 3 ! Arcceplance
Flal Cweight Arwelght . . Limils
125 0.2 0.4 0.3 L5
1 000 Al - 2.1 -0 10
8000 0.7 0.6 -0.6 3.0

QF-TS1 10400664

2 Bt

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates. - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cere. No. 1 ACL21149
Job No. @ YC65AC00158

Pages : Sof8
4, Electrical signal tests of frequency welghtings
Weighting netwerk response with relative 1o | kHz
Frequency Devirtion from various fequancy weighting response curve {dB)
{Hz) . R Accepiance
Flal Crweight ] {A-mflghl B Lits.,
63 0.0 00 ~ e N 20
125 0.0 0.0 [ £1.5
250 0.0 0.0 0.0 . -
500 00 0.0 00 NoELS T
1000 20 0.0 0.0 «1.0
2000 00 0.0 00 2.0
4000 0.0 00 00 0%
000 0.0 0l ot #5004
T

5, Frequency and time welghilngs st 1 kHz
5.1 Frequency weightings at 1 kHz i

Measured Devinted Acceplance |/

Frequency Yalue Yalue Limits

Weighting 14B) (dB )} 14y -

A - weight 54.0 0.0 =

C - weight 54.0 0.0 0.2
Flat 54,0 . 00" + 0.2

£.2 Time weighting at 1 kHz

Measured Devitled Acccpiance

Frequency Value “Value [ Limis
Weighting (d3) {dB) (d8)

Fast 940 0.0 -

Slaw 94.0 0.0 0.1

Leg 94,0 0.0 10,1

6. Long = term stabllity
SLM Dhsplay | SLM Display |  Deviated | Acoeplznes

Frequoncy ot initia) al final Value Limits
Weighting (dB) (B} (da} 1d8)
A - weight $4.0 9.0 00 0.3

QF-TS12-4M-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL21149
Job No. : VCESACHI S
Pages : 6of8

7. Level lincarity on the reference level runge

Anticipated Measured [_)_e\il_nmd Arceptance
Value vaue |} Vel | Limis
(d8) ©B) |i 14wy (m) -
137.0 1220 |1 0o £1.1
136.0 1360 {00 1.1
135.0 135.0 [ TS
1340 1340 0.0 1.1
1330 1320 00 £
1320 131.0 4.1 #1 |
1310 1310 00 K
129.0 125.0 0.0 +1.1 5
1240 1240 0.0 +1.1 4
119.0 119.0 00 NE Y
114.0 114.0 0.0 x1. {
109.0 109.0 00 1.1 f
104.0 104.0 00 +1.1 /
5.0 59.0 00 R /
540 940 00 i |7
8.0 83,0 00 s |
840 8.0 0.0 £1.1
0.0 %0 0 &
740 4.0 s I TP I
9.0 580 N T
610 640 oo T
590 59.0 00 E11.-
54.0 54.0 0o |- x11
490 49.0 0.0 21.1
440 4.0 00 411
0.0 39.0 00 211
340 340 00 21,1
300 30,1 0 210
20 29.1 0.4 211
280 28.1 0.1 1.1
210 21.1 0.1 £ L1
26.0 26.2 0.2 L1
350 25.2 0.2 1.1

QF-TS12-04-04-020664

SITHIPOR N} SITHIPORN ASSOQCIATES CO,LTD.
Bssoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cer. Nv. ¢ ACL21149

8 Level linearity including 1be level range control

Anficipaied M:nmm—d‘ . ch‘l,_mcd Acceplance
Range Value Valoe Vatue Limits
(dB) (dB) (¢8} {dB)
Aute 040 4.0 0.0 1.1
} -
9. Tonc burst respanse b e
Time Tone burst Anticipated | Mensured Deviated
dutaion. Tb | Cyele Value Volue Valise
Weighting | ¢ms) 1dB) {dB) (48
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 117.0 2.0
200 800 134.0 1340 0.0
Slow 2 ] 1080 108.0 0.0
200 BOO 121.6 12%.6 0.0
0.25 1 9.0 8.9 0.1
SEL 2 8 108.0 108.0 00
200 800 128.0 128.0 040
1//'
10. Peak C sound level -
rd
Number of cycle Aaticipaied | Measured . |- Deviried | Acceptance
in Value [ |Vatue, Lepenk|.  Value Limiis
test pignal By i (a8) | tad) (dB)
Conkinuous 1230 13300 U -
One 1364 ) 1.0
Number ol cycle Anticipsied | Measurcd Devialed | Acceptance
in Value Value Yaolue Limits
lest signal (dB) (di ) (dB) (dB)
Conlinugus 132.0 133.0 0.0 M
Posilive hall ¢ycle 1354 1351 03 2.0
Negative half eyele 135.4 135.2 02 2.0

QF-TS12:04-04:020664
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ates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACLI1149
Job Na. ; YCGSACOMS

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Sirinthorn Rd, Bangbumay, Bangplud Bangkek 10700 THAILANG.
ot

NSC-TISETIS 17028
[

Papes  : Bors Tel0-2435-8600 Fax0-2435-167% hutph ithiph o
Cert, No,: ACL2IIT
11, Overlond Indicatlon Pagex @ lofk
o . . .
[T — Calibration Certificate
T . i it
Positive Negative Valug Limits . Equipment ¢ SOUNDLEVELMETER - ..
ore-halfeyele | one-halfcycle (dB) | (48) : Manufacturer : RION ' . T
823 89.6 ol | a3 Moddl 1 NL2* Microphone UC-52. Preariplifier NH-24
T Serial No.: 338527/ 1367181 58779 _
12 High level atabllity T ID No.: BRK_FS0117 T
RS RS
SLM Display | SLM Displsy [ Doviated | Abeeplance ‘ .
Frequency o initial al final Value Limits Conditlan As Found : GOCD \,\

Weighting (dB} {dB} (¢B) tdi'!) \L
A-weipht 137.0 1370 00 w0 3 Customer : ALS LABORATORY GROUP (THAILAND) €O, LYD,
- = 104 PHATTHANAKAN 40, FHATTHANAKAN ROA‘D,
] KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

,f : BANGKGK. 10250 THAILAND. j
!
/ |
The repored uncertainly i based or 0 standard uncersainly multiplicd by coverage factor £ = 2 / )
or any value following calculani idi 9 fik ‘¢ ; Location: . 54 Pnbon ;
4 owing F g 2 lavel of ofapprg 5% Amblent Temperature : (230 £3) o < IRE .
- Pressure ; (1013 £3 ) %Pa T ,‘/
Eud of Callbration Certlficate —— Relative Humidity : { 500 £30) % - APEROVERSY .-
Received Date - 09 DECEMBER 2029 -~ ~EXTGALDATE
Calibration Date ; 14:15 DECEMRER 1031

Date of Issue : 16 DECEMBER !?(m

:
|
i
i
i

1
Calibrated by : !
:

Nalhlkorﬁ Pisulpaisan
Approved by : ;( w
{ Thanakul Peichurai )
This cenificnte is issued in darce with the of ISOAEC 17025 standard, may not be reproduced

otker than in full, excepl with the pror writien approval of the head af Calibmiion Laboratory.

Qr-TS12-044H-020604 QF-TST204-04-00664
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SITHIPOR N) SITHIPORN ASSGCIATES CO.,LTD.
associates CALIBRATION LABORATORY
Continuation of Calihration Certificate

Cert, No. : ACL2IITA
Jub No. 1 YOE5AC0033

Pages : 3ofE
Callbeatlon Procedure & CP-AC-OL
Summary of Measurement Kesult ;.
Calibrafon Method : P i .
This equipment was calibrated by based on IEC-61672-3 {2013} Srandard for sound Jevel meter (SLM). Uncerialoly | Austmuse-permbted
The SLM bad tests 1o Acoustical and Elccirical signal tests uTﬁﬂquq:ywdghithﬂa Anschele chamber and ReRerence Parameler ; Paxg | Fall - urcertalaty of
Standard Insiraments, i ! - un mensurement (4B)
For tests results of cach items were made by observation of cach lnstrumqg{s displzy and also with SLM's display. 1. Absolute v . 02 T ONiA
e 2. Sclf-pencrated nolsc 4 - -2 - NIA
Condliton of this result of eallbration : 3, Acoustical signal tests of ightings S
1. Reference Siandard Instruments ; ~ 125 Hz. ¥ - 03 N\ [T
[ .
Instrament Mpdsl SerlabNo, Cerl Ne Dut Baic 1000 Hz I . [ 0.6
Waveform Gencrator 33104 MY4801 7076 EF-U\O]Z-ZI 10-Feb-22 £000 Hz ' ADivar | 0.7
Wavelorm Generator 335118 MY52302742 EF-ﬂu\l]-zl lD-}'ci{-lz 4, Elecirical signal tesls of frequency weightings i .
Digital Multimeter 33461A MYSI220104  CEL.BP.OSN264  10-Feb-22 For 10 1210 & Kllz Y o3 Y 0.6
i 4313 B0 %
Diglial Multimcter 3MBIA MY53220076 CEEL.BP. PJMIH 08-Feb-22 For>4 kHz 1o 10 kHz v 0.3 | 0.7
Digital Multimeter 88464 1997028 ECL.OP. DGAI261  03-Fety22 For> 10 kHiz to 20 kM - - - ] . 1D
Programmable Auenualor MAT-1070 2100114 1500-07774E, . 0B-Mur-22 5. Frequency and time weighlings af 1 kHz 4 - 02 'R 0.2
Condenser Mlerophons . 4180 ;9;;4909(; An-jbos21 0¥z 5. Long - vecm stabilly v | - o [/ _or
Measuring Amplifier A-4ZKAL AHOE2] 18R 7. Level lincarity on the seference level range v | - 02 | . o3
s . . o} limearity inchudi y N '
2. This result of ealibration was found aecurate as shown on date ond place of calibration for this calibrued item only, . Lovel ty including the kevel range conirol ; 0'1, / M_
3. This certificate is tmeeable to the § system of unit do: . 9: Tonc bun! tespanse - B S - 0a
X i . - . 10, Peak € sound level I - - T 0.35
3.4 Naliona) astitule of Metralogy {Thailand), e 11. Overload indication 7 = 035
3.2 Thailand Institute of Scientific and Technologieal Résearch (TISTR). 12, High fevel sy A o
5 i 3 a

|

| . .
| - !
(- ‘ i

QF-TS12-0d-04-020664 QF-TH1 1-04-04-020664
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SITHIPGR N) SITHIPORN ASSOCIATES CO.,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2EIT3
JobNo. : VC6SACONI

Papes  : dolB
Result of enlibration :
1, Absolute senslilvity
Reference
Acoustlc Signal
{dB}
3.9 (92.56)
=
RS
2. Sclf-gencrated nolse ‘\
2.1 Normel test A
\
Measured Value \‘._
(dB) 3
16.8 i '
2.2 The microphone of the sound level meter was replaced hy electrical signal input deviee, ,
Frequency Measured value ‘J '
Weighting (dB) f.’
A - weight .2 //
C - weight 174 L
Flat 23.0 /"
3. Acousticol signal tests of frequency welghtings .
Meter free-field acoustic response a1a level oi;sa-d-B
Frequency Devlation from various fhaqie eighting response curve (dB)
{Hz) , o " Acteplance
Flat C-weight A'm%l? } Limis
125 Lo 1.0 1.0 =1.5
1000 0.0 0.0 0.0 = 1.0
8000 A 3.1 -30 5.0
QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates - oAy IBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACLIILTS
Job Ne. ¢ VCESACO033

Pages ! SofB
4. Electrical slgnal testz of frequency welghtings
Weighting nctwork response with telative 10 | kHz
Frequency Dovietlon from various fequency. welghting responsc curve {dB)
N N -

(=) Flat Cewright - A.‘:P?p- i
63 0,0 £0.1 .
125 0.0 0.0 .
250 0.0 0.0

500 0.0 0.0

1000 0.0 00

2000 0.0 01

4000 00 00

$000 0.0 L8]

5. Frequency and tlme welphtings at | kHz

5.1 Frequency weightings at 1 kifz

Measured Deviated | Acecplance /
Frequency Value Value Limits
Weighting (dn) 14B) 4By
A - weight 94.0 0.0 -
C - waight 94.0 0.0 k03

Flal 940 .00 02

.2 Time woighting at | kHz |

Mcasured Devinied - | Accepiunce

Frequency Velue | Valoe-- Limits
Weighling (dB) (dB) 1ds)
Pas| 94,0 0.0 -
Slow 24.0 00 0.1

Leq 940 0.0 £0.1

6. Long » term stabilliy

SLM Display } SLM Display |  Deviated Aseeplanee
Frequensy ol initia) a1 fina) Value Limits
Welghting 1dB) 1dB) 148) 1dB)
A+ weight 94.0 94.0 0.0 ={0.3
QF-TS12-H-04-020664
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SITHIPORN, SITHIPGRN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cenl. Na. : ACL211Y3
Job No. 1 VCESACO033

Pages  : 6of8
1. Level linearlty on the reference level range
Anticipated | Measured Acceplance

Value Value Limits

{dB) (4B} {d48)

137.0 137.0 &1

136.0 1360 _z11

135.0 135.0 00 ). &Ll

134.0 134.0 0.0 ‘1.1

133.0 133.0 0.0 T

1320 1320 0.0 XN .

131.0 1310 0.0 AN N

125.0 129.0 0.0 £1.L kY

1240 134.0 0.0 1.l i -

119.0 119.0 0.0 £ LI

14,0 1340 040 1.1

105.0 105.0 0.0 # LL C oy

4.0 104.0 0.0 £L.

5.0 93.0 0.0 i1l i

94.0 54.0 0.4 £ 1.k /

89.0 290 0.0 =11 :

84.0 24.0 =117

9.0 750

T4.0 U0

62.0 (] -

640 &40

300 380

54,0 54.0

49.0 40.0

4.0 4.0

9.0 39.0

4.0 34.0

300 2.8

20 289

280 280

2.0 269

260 259

250 248

QF-TS12-04-54-020664
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Continuation of Calibration Certificate

Cert, No. 1 ACL21173
Job No. : VC55AC0033
Pages 3 Tol8

8 Level Hnearlty Including the [evel range control

Anticipated Measured Acceplance
Range Vahe Value ; - Limits
(dB) (d8) | (dB)
Aulo 840 s i 1,1
]
9. Tone hurst response . -
Time Tane burst Anilcipaied | Mgasured Devizied | Accepiance
duration, Th [ Cycle Valuc Value fally
Woighting | (ms) 148) 1d8)
0.25 ] 108.0 107.9
Fast 2 8 1170 117.0
200 800 134.0 124.1
Slow 2 8 108.0 108.0
200 800 127.8 127.6
025 1 59.0 93.9
SEL 2 & 108.0 108.0 ¢
200 300 128.0 128.1

10. Peak C sound level

Number of eycle Anlticipated
in Value
et signal (dB)
Canli 10
One 1364 0.1
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Valug Limits
test signal (dB} (48] (dB) (dB}
Continuous 133.0 13.0 0.0 -
Posilive hall'cyele 135.4 1352 0.2 2.0
Negmive half eyele 1354 1352 £.2 +2.0

QF-TSI2H-D-20664
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assoctates, CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL21173
Job No. ; VCESACD03}
Pagr @ Sold

11, Overlond indlcation

Measured valos { 4B )
Posilive Negative e
one-half cycle | one-hatf cycle {¢aB)Y. | -.(dB).
89.5 80.5 j00° | s
12, High bevel stabllity .
i S .y
SLM Displsy | SLM Display [ Devimed | Aeccpiance :
Frequency ol infrial at final Value Limils
Welghting (dB ) (dii ) (dR) (da)
A - weight 137.0 1370 00 03
i
f

i
The reparted vneerainty is based o a stawdand pneertainty mubiplied by rm}ugc factor f =2
or any velue follewing caleulation.providing a lavel of confidence nfaypiuihallefy 95 %

~
-

End of Calihrution Certificate

|
i
|
i .
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Cert. No. : ACL22043
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Calibration Certificate

Equlpment : SOUND LEVEL )

ManoTacturer : RION

Modgel 5 NL=42/ Mlcmphu

Sertal No.: 00373053“1]5371'@

1D Ne.; BEK_FS0930

Candltlon As Found : Goon

Customer ¢ ALS LABORATORY GROUF (THAILANTH CO.,

BANGKCK, 10250 THAII.AND.

Locatlon ¢ -

Ambient Temperature : (23023} °C
Presaure 3 (10t3x3) kfa
Refative Homidlty : (500420} %

Recelved Date @ 05 JANUARY 2022
Calibratian Daie ; 1214 JANUARY 2022
Date of Issue : 17 JANUARY z{r,v.z!

Calibrated by : 1

Approved by ; ; m

( Th:m:lkul Petchurai

This ceni is issued in dance with the

of ISOAEC 17025 standard, may not be reproduced
other than in full, excepl with the prior writien approval of the head of Calibration Leboratory.

QF-TSI2-(M-04-020664

S5ITHIPORN) SITHIPORN ASSOCIATES CO,LTD,
assoffates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert Ne. 1 ACL22043
Jolt No. @ VOSSACHH]
Pages 1 2all

Calibratlon Procedure : CP-AC-01

Cnllbrﬂlnn Mclhnd !

The SLM had tests 10 Acoustieal and El:ruic.ﬂ signal lesis
Standard Insiruments.
For tests resutts of cach ilems were made hy shaervetion nre'a'ch Irstru

CondItion, of thls result of callbratfon
L. Reference Stendand Instruments :

Ingtrumsat Moo i

Waveform Gencrator 332104 MYSRGI076

Wavelorm Gencrator 135118 MY3$30742

Digital Mullimeter 3461A MYs320104 &
Digilal Multimeter 334614 MYS3220076 EELBPR,
Digltal Multizcter kERTIVY MY40024272 1+151807, )
Programmable Atienuator MAT-1070 S200114 1500-
Condenser Microphone 4180 2077900 AA-
Measuring Amplificr NA-42KAl 34560495

2. This result o ealibration was found accurate as shown on duic and place ol‘uhhnugvn
3. This centificalz Is raceable to the | onal system of init maintuined al 3
3.1 Nusional tnstitute of Metralogy {Thailand).
3.2 Thailand Institute of Seieniific and Twhmlogiu’l

OF-TS124:04-020604

SITHIPORN, SITHIPORN ASSOCIATES CQ,LTD.

gssociates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No, : ACL22043
Job No. : YCE5AC004]
Pages @ 10fB

permhited
Parametsr unrertainty of

ensurement (4B}

1, Absolu¢ sensitivity
2. Scll-generated noise
3. Acoustical signal teris of frequency wrightings
1251z
1000 Hz
BOO 11z
4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHe
For> 4 kilz te 10Kliz
For> 10 kHz 1020 kHz
3. Frequency and ime weightings at | kilz
§. Long - term siabiliry
7. Level Enearity on the refezence level range
8. Level Tinearity including the Jevel range cantral
9. Tane burst respoeise
10, Feak C sound level
11, Cverload indication
12 High leve) stability

S RSN RNEN R RN AN

S ESNRYENENENENE

OF-TSI2-4-01-0206640 /m{
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SITHIFORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :.
1. Absolute senshilvity
Reference M
Acaustle Signal Ve
{dB} {48
93.9 (9256) 938

2. Self-generated nolse
2.] Nonma? lest

Measured Value
(dB)

14.6

Cert, No. ;. ACLI204}
Job Na. 1 VCOSACHH]
Pages @ 4ofB

Frequency Measured velue
Weighting (dB)
A-welght 13.1
C « wright 194

Flav 4.7

3. Acoustical slgual tests of frequensy welghtlngs .
Meier free-Tield acoustic response ata !gggrn'f &y fjl,g

2N
Frequeney Deviation from VaHo Ponise curve (4B)
{1z} Fla o Aocn.:pl.nme
o Limits
125 0.2 0.2 - 0.2 1.5
1000 00 0.0 0.0 =10
£000 0.1 .3 4.2 5.0

QF-TSI2-4-04-020064

SITHIPOF(N)|
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SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22043

Job No. : VC6SACOML
Pages  : SofB
4, Elecirlcal vignal tests af frequency welghtings
Weighting actwork response with relakive ta 1 kHz.
Frequency Deviation from variovs Feqieniyaaelghiirg rsponse curve (dB)
t) Flat | Cowsight
63 0.0 0.1
125 .0 0.0
250 00 0.0
500 0.0 0.0
1060 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
E000 0.0 0.1
5. Frequency and {[me welghiings a1 1 kElz
£.1 Frequency weightings at | kHz
Measured Deviated | Acecptance
Frequency Value Velue Limits
Wreighting (dB) €34
A - weight 94.0 P 1
C = weight 94.0
Flat 940
5.2 Time weighting at 1 kiiz
Measured
Frequeney Velue
Weighting 1dB) (dB) (dB}
Fast §4.0 0.0 -
Slow 94.0 0.0 =01
Leg 54.0 0.0 =01
6, Long - (erm stabillty
SLM Display | SLM Display | Devinied | Acecptance
Frequency atiniial al ffnal Value Limits
Weighting (dB) (dB) [E€1:3] (dB)
A - weight 94,0 940 0.0 +0.3

QF TS 2-04-04-0200664

S

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearliy on the reference level range

VCHSACHM1
: 6of8

Papes

Anlicipated Measured
Value Value
(dB) (dB}
1310 1370
1360 1360
133.0 135.0
134.0 134.0
133.0 133.0
1320 1320
131.0 131.0
1290 1200
1240 1240
1190 1190
1140 1140
109.0 1090
104.0 104.0
990 99.0
$4.0 940
8.0 85.0
840 84.1
9.0 5.0
4.0 4.1 ..
9.0 651 PR
61.0 P
50.0 9.1 ]
540 340
49,0 49,0
440 44.0
8.0 9.0
4.0 4.0
30.0 0.0
29.0 29.0
28.0 28.0
278 220
26.0 259
250 250

QF-TS12-D4-04-020064
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SITH[PORN)

associates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level lincarlty Including the level ranige eonieal

Cert. No. 1 ACL22043
dob No. : VCE5SACOM]
Pages i TofB

Anlicipyed | Measurcd
Ranpy Value Value
(4B}
Auto 940
9, Tone bursi response
Time Tone burst Anlicipated
duration, Tk Cyche Value Value
Weighting (ms} [€:3) 148)
0.23 1 108.0 107.9 .
Fast 2 1 117.0 117.0 0.0
200 800 134.0 1340 0.0
2 L) 1080 108.0 0.0
Slow
200 £00 1274 127.6 0.0
025 ] $9.0 93.9 0.1
SEL 2 ] 10D 108.0 0.0
200 BOO 1280 121B.0
10, Peak C sound Jevel
Number ol tycle Aniicipated
in Valuc
tas) plgnal (dB]
Cominuous 1330
Onc 1364
Number of cycle Anticipated |  Measured Deviaed | Acceptance
in Value Value Value Limits
test signal (dB) {aB) (dB) (dB)
Coalinuous 131.0 1320 0.0 -
Positive half cyele 135.4 135.1 .3 2.0
Negative hall eycle 1354 135.2 0.2 2.0

QF-TS12-04-04-020604

Sl




THIPORN, SITHIPORN ASSOCIATES CO,LTD.
lates.- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL22043
Job Ke, 1 YCESACDO4]
Pages  : Sof8

11, Overlond Indication

Measured value (dB }
Positive Negative
ane-half eyele | one-halleyele
£9.6 89.6

1L Hiph level stablihy

SLM Display | SLM Display
Frequency o initial =1 final
Welghiing (da) (dB)
A - weight 137.0 1370

or eny value follewing caleulati iding 5 lavel of confid

End of Celihrmilon C:

QF-18123H- 04020004

7o LA

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45745111 Sidnthom R#.Bmgbumru,lhngmud Bangkok 10700 THAILAND. PECSTERTE 19025
Tel0-2425-8600 Fax0-2433-1679 il

Cert. No. : ACL21146
Pages ¢ 10f3

Calibration Certificate

Equipment : SOUND LEVEL METER . ™ -
Manufacturer ¢ RION e
Madel ! NL-12/ Microphoot UC-52 f Preamplifier NH-24
Serlal No.: 005725661 170403 F 73504
ID No.: HKK_FS0878 TN

.
Condltion As Found : GOOD AN
Customer : ALS LABORATORY GROUPF {THAILAND] CO., l;.'ﬂj.

104 PHATTHANAKAN 40, PHATTHANAKAN RO
KHWAENG FHATTHANAKAN, KHET SUAN LUA?IG.
BANGKOK, 10250 THAILAND.

Locaton : - ak ? -
Amblent Temperature : {230 £3) °C i
Pressure ; {1013 23) kPa . :"KIC
Relative Humidity ; (500 £20) % CTROVEDBY 2 A
s,m‘m — Jhu!nz
Received Date: —ia
Calibration Date : ;
Date af Issue s 05 NOVEMBER |202)
Callbrated by : i Nthakom Pisutpaisan
Approved by : 7 /%L/—
ThanulmI Petchurai
This eextil is Issued ! with e requi ol 1SQYIEC 17025 smndard, may not be reproduced

ather than in full. except with the prior writien approve! of the head of Calibralien Laborotary.

QF-TS| 2-H-D4-030664

SITH! PORN} SITHIPORN ASSOCIATES CO.,LTD.
agsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No, ; ACL21146
JabNo. :VC6SACHII
Peges : 2¢0lB

Calibratlon Precedure @ CP-AC-0l

Callbration Mcthod : ! o

This equipment was ealibraied by based on [EC-61472-2 12013} Standard I’utmm1m1 meter (SLM),

The SLM had Iests 1o Atouslizal and Eleetrical signal lests of Sequotiey welghting with Anétheic thamber and Reference
Standard Instruments, .

For 1esks resulls of each ftems were made by observation of cach lnslmmt:\l; display and aiso with SLM's display.

Conditlon of this result of callbration : Y
1. Refercnce Standard Instruments ¢ . .
Wavclorm Generator 332104 MY45017076 EF»‘QO]Z-!] 10-Feb-22
Waveform Gencrator 33511B MY52302742 EF-0011-21 10-Fcb-22
Digital Multimeter 3M61A MY53220104 EEL.nP.‘PSMi&A_ L0-Felr22
Digltal Multimeter 3u6LA MYSI220076 EEL.BP. psmsa 08-Fetr22
Digital Multimeter 88464 1997025 EEL.BP. wocm 05-Febn22
Programmable Aticauator MAT-1070 62100114 lSm-ﬂ?ﬂlE 08-Mar2}
Condenser Microplicne ALse 2977500 Ak 1608 2l 05Feb22
Measuring Amplificr NA2KAL 34560495 A} 3@3'21 lﬁ‘-Ffb-H
2, This result of calibration was found securate as shown an dale and place of calibration fo(_ this calibrated jiem only.
1. This ceitificate i5 traccable to the i ional system of unil matmained i : | - ’
3.1 Natfonal Institute of Metrolagy (Thsitend). ”

.2 Thailand Institute of Seientific and Technological Resca :(TISTRJ.

QF-TS12-04-04 0120064
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Nu, : ACL21146
. Job Ko, 3 YCESACO01)
Pages 1 3ofB

§ v ol b Resull :
T ‘
i Uncertalnty | Maximuem-permitéed
Parameter ! Pasxs | Fall . uncertalnty of
T measurement {(cB)
1. Absolute sensitiviiy L 0.2 L NIA
2. Sclf-gencraied nolse I - 1702 WA
2, feal signal tests of freq) ightings .
125 Hz 4 . 03 N 0.5
1000 1z v . 03| 0.6
8000 Hz ' - 03 3 07
4. Electrical signal tzsts of frequency weight i
Far 10 Hz lo 4 kHz ¥ . 0.3 4 045
For > 4 kHz to 10 kHz 1 - 03 | 07
For> 10 kHz lo 20 kH: - - - e
5. Frequency and fime weightings at | kHz I - 2 / 0.2
6. Long - tem stahility v . 0. [ 0.1
7. Lovel Yinearity on the referenee kvel mnpe v - [Y I -0.3
. Level Encarity including the Ievel ranue control 4 - 0.2 7 L 03
9, Tone burst response 4 - 02 0.3
10. Peak € sound level v [ 035
11, Overload dndication A Bl S 028
12, High level subility v N Y 0.1

QF-TSI 24120064

7 .




SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continunation of Calibration Certificate

Cert. No. 1 ACLI1146

Result ofcallbration &
1. Abselute sensitivity
Reference Measured
Acanstic Signal Value
(dB) (dB)
919 (93.06) 93.9

2. Self-generated nolse
2.3 Normal test

Measured Value \
i(dA)
14.6 \

2.2 The microphone of e sound level meter was replaced by electrical signal inp\ll}d_ﬂvic_c.

Frequeney Measured value !

Weighing (dB) /’

A-weight 2.9 /

- weight 163 A
Flat 219

3. Aceustical slgnal tests of frequency weightings T -
Meter frec-field acoustic response at o Jevel of;ﬁ i3

AN ng response curve (AB)

Frequency dation from various ighti
(He) AT Kcceplance
-] i
Flal C-weight A-w:[n]n L imits
125 0.5 0.5 0% .5
1000 00 0.0 0.0 41,0
3000 1.8 =18 1.7 +5.0

QF-TSI24-04-020664
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SITHIPQR N} SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 1 ACL21146
Job No, : YC65ACO1]

Pages : Soff
&, Efectrleak skgnal (ests of frequency welghtings
Wrighiing nework response with relative 1o | kitz
Frequency Deviation from various {r nsc curve (dB)
() Flar Cowright
2 0.0 -0l
125 00 0.0
250 0.0 Q.0
500 0.0 Ry
1000 0.0 29
2000 0.0 00
4000 0.¢ 0,0
3000 0.0 0.1

5, Frequency and lme welghtings st 1 kHz
5.1 Frequency weighlings at | kiz

Measured Devialed Acceplonce

Frequeney Velue Value Limits .
Weighting (dB) [€1:3] {dB) - ’
A-weight 240 0.0 i
C-weight $4.0 0.0 kg

Flal 4.0 Yk T )

5.3 Time weighting st ] kHz

Measured Devizied | Atoeptarice

Frequency value | Welue- - |7 Limis
Weighting £d8} 1d8) (da)
Fast 940 0.0 -
Slaw 94,0 00 £01

Leg 94.0 00 %0

6. Lang - term stablliy

SLM Display | SLM Display | Deviated | Acecplance
Frequency & fnitial al fimal Value Limits
Weighting (dB) (dB} (4B) (dB)
A - weight 94.0 94.0 00 203

QF-TSI2-D4-04-020064

7 Kt -

SITHIPQR N} SITHIPORN ASSOCTIATES CO,LTD.
aesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Ne. : ACL21145
Job No. & VC6SACTNT
Pages : 6ofB

2 Level linearity on the reference level range

Anticipated | Mcasurcd Acceplance

Value Valus Limits

(dB} (dB) {dB)

1370 137.0 *1.1

1360 136.0 41,1

135.0 135.0 . #11

148 140 4

1310 133.0 LIS

1320 1320 10 [

1310 1310 + 1.1 AY

1200 1200 £ 11 Y

1240 1240 L1 \‘_

1194 1190 1.1 \

1140 1140 00 11 !

109.0 109.0 0.0 £1.1 ST
104.0 1040 0.0 #1.1 L
9.0 9.0 0.0 + LI S '
940 540 00 = g/
9.0 890 0.0 11|

840 40

79.0 79.0

40 740

69.0 69.0 .

440 $40

59.0 59.0

34,0 54.0

49.0 490

44.0 40

39.0 350

340 340

0.0 30.0

29.0 29.0

%0 8.1

210 27.0 0.0 £1.]

260 26.0 0.0 £l

250 250 0.0 #1.1

QF-TS12-04-04-020064

7 L.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21146
Job No. @ VCE5ACO01T
Pages  : Yol8

8. Level linearlty Including the level range conirol

Anficipsied | Measured | Acceplance
Range Value Value .. Limits
(48) {d8) (dB)
Aulo 94.0 54.0 £.1
9, Tons burst response Tl
Time Tone burst Anticipaled | Measured Deyinied
duration, Th Cyele Yaolue Value VIIR!B .
Weighting | (ms) (dB) (dB) {dB) N\
0.25 1 108.0 107.9 0.1
Fast 2 3 1170 117.0 0.0
200 800 1.0 134.0 0.0
Slow 2 ) {080 108.0 0.0
200 800 1226 127.6 0.0
0.25 1 89.0 93.5 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10, Peak C sound level

Number of eycle Anticipated
in Valve
test signal (dB)
Conbinuous 133.0
One 136.4
Number of eycle Anlicipaied | Mgosured Devlated | Acceptance
in Value Value Vahe Limit
Icst signal {dB ) {dB ) {dB) {dB)
Conlinuous 130 1330 20 -
Positive half cycle 1354 135.1 0. 2.0
Negative half cycle 1354 135.1 0.3 +2.0

QF-TS12-04-34 120664
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SITH g PORN, SITHIPORN ASSOCIATES CO,LTD.
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACLZIT46
Job No, 1 YCESACHOIL
Pages  : Bof3

11, Orvertond Indication

Measured value (dB )
Positive Negative Valoe | i
onchalfeyele | onchalfoyde | [(aBy [ di)
£9.6 §9.7 0.1 Y]
12, High bevel stabllity .
™
SLM Display | SLM Display |  Deviated Ai'cepmu‘
Frequency ol initial al fina} Velue Lirpits
Welghting 1d3) 1dB) (d )y (dD)
A - weight 137.0 132.0 0.0 403

The reported uncertainly is based on o stondard uncertninty mulliplicd by coverage factor k =2
i :

or any velug following calculalion,providing 2 lavel of confidence nfapprpxizm‘:ly 9%

End of Catlbratlon C =

QFTSI2-03-1M-020664

T

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45141 Sidlnthomn Rd Bangbumny, Bangplud Bnng‘mﬁ 107001'HNLAND NS TISHTES 17838
Tel-2435-8800 F21.0-243341679 e-mallcal com hilp

iph

Cert. Na, 1 ACL11538
Pages 1 lof8

Calibration Certlﬁcate

Equlpment : SOUND LEVELI ] Tl
Manufacterer : RICN T -
Model : NL-42/ Micmphm: UC-S:H wanphﬂerN‘H 14
Serfal No.x DOST2769 / 170665 /] 13129
1D No.t BKK o920 e
.

\\

Conditlon As Found ! GOOD \\ )
) ’

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROA
KHWAENG PHATTHANAKAN, K1IET SUAN I.UAIl\'IG,

BANGKOK, 10250 THAILAND, ,
J
!
Laocation 3 - - i
Ambient Termperaiure ¢ {230+3) °C 'I‘V'EW}Y - ™
Pressure : (103 £3) kPa PPPDVEDB w—
Relatlve Humidity : (500 420) *% ; Vo
felg
i NEXTCN- DATE ...
Recelved Date : 21 OCTORER 2011 -

Callbration Date :
Daic of Issue :

28-29 OCTORER d031

] NOVEMSERE!DII

i
Calibrated by : ‘

Approved by @ m’
:; N 1

( Thanakul Petchurai }

Nothokom Pisupaisan

This certificate is issued in accortance with the requirements of ISGAEC 17025 siandard, may pol be reproduced
oiher thaa in Tull, sxcept with the prior writien approval of the hesd of Calibration Laboratory.

QF-TS 1 2+0:4-04-D2Ad

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No, £ ACL21138
Job No. : YCESACOIDE
Pages 1 TofB

Calitvratlon Procedure : CP-ACOI

Calibration Method : [

This equipment was calibrated by based on [EC-61672-3 {2013) Suundard for wund Tevelmeier (SLM).

The SLM had tests to Acoustics] and Electrical ignal lests uf!i—:qunryweiglmng with Anecheic chambier and Relerence
Sandard Instruments. |

For Lests results of each items wene made by observation ofcm:h Tnstnzoents dI:phy 20 plso with SLM's display.

Candition of this result of calibration :

1, Reference Standand Instruments 3 N, .
Instrumeat Made) Secialia. CptNe,  DusDue
‘Whoveform Generator 332104 MY4B047076 EF-U\OIZ-!I 10-Febr22
Wavclorn Generator 335118 MY52302742 EF-0311-21 10-Feb-22
Digital Muldmeter ERELIY.Y MYS$220104 EEL.BP. 05!0154 10-Feb-22
Digital Multimeter 334614 MY53220076 EEL.AP. mmﬂ O8-Febr-22
Diigital Multimeler BR4OA 1997025 EEL.AP, M!ﬂ _05 F(b'Zl
Programmable Anicnuator MAT-1070 62100114 |50(|-l]7'n4£ 08-] Ml!".z
Condenser Microphone 4180 2077900 AN~ IDGG 31 ﬂS-Flb 22
Measering Amplificr NA-4ZKAl 34560495 M'&OOS 2] - \6—}':!:-21

2. This result of ¢alibration was found accurate as shown on date ond plece urcul“bm:uu for‘huc-alihrmd item unly.
3. This cenificate 35 traceahle fo the & ional sysiem nf unil maintatned ol @ _,/

3.1 Mationa) Instiute of Metralogy (Thailand).

3.2 Thailend Instinne of Seientific and Technological Rmh (TISTR)

QF-TS12-04-04-020664

AL

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates © CATIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. 1 ACL21138
Job Ne, 1 VCSSATO00A

Poges @ DofE
Symmary of Measurement Result
[~ . .
i | Uncertaloty | Mazlmunepermitted
Parameter LRI RE a8 . oncertality of
! s memsuremeni {dB)
. Absaluic sensitivity v -] oer | i
. Salf- d notse ¥ P RNIY) WA
3. Avoustical signal tests of freq! jghti " ~ L
125 Hz. \f - 03 - L bE
1000 Etz v - 0 0.6
2000 Hz ¥ . 0.3 N L e
4. Electrical signal tesis of frequency weight ) 1 .
For 10 liz 104 kHz v . 0.3 [T
For >4 kHz 10 10kHz v - 03 [
For > 10 kHz 10 20 kHz - - - ! 210 .
5. Feequency and time welghtings at | itz v [ 0.2 7 [T
6. Long « term stabiiity v . 0.1 / TR
7. Level linearity on the reference level sanpe ¥ - o2 - 6
8. Level lincarity ocluding the level mnge control v - 02 /L. T 03
9, Tone bunt response v - (SIS [E]
10, Peak C sourd level v Y 035
11, Overload indication 4 L 62 0.25
12, High level subility L . [

QFTSL 244020654

=2l .




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21138
JobNo. : YCE5ACO008
Fages  : 4al8

Result of pallbration ;.

1. Absclute sensitivity ’ Tl ]
Relerence Measured Acceptance
Atoustis Signal Value Deviation Limlt .
(d8) (dB) (dh) (dB) . -
93.9 (53,96} 939 0] H03
o N
2, Self-generated nolse '.\
2.1 Normal (st N
5
Measared Value
{dB ) ’;!
154 1
(

2.2 The misrophone of the sound level meter was replaced by electrical signal inpuJ device.

Frequency Measured value r.J
Welghting (dB} {
A -weight 118 ‘,’
C - weight V7.8 V4
Flat 237 y
3. Acoustical signal tests of frequency welghtings e -
Meter free-fleld scoustic responsc et  level of 64 dB )
Frequency Deviation from varjous fequency weighling responss curve (dB)
(Hz) . . Acdeptance
Flat C-ureight A-w:l.?ft._' - Linslis
125 0.2 0.1 0.2 + 1.5
1000 0.0 0.9 0.9 +1.0
3000 0.1 0.1 Q.1 £5.0

QFTSIZ-04-04-020664
m 2 s

SITHIPOR N) SI'THIPORN ASSOCIATES CO,LTI.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 1 ACL21138
Job Na. @ VCSSACOR03
Pages @ Sol§
4. Electrical slgns! tests of frequency welghtlngs
Weighting nelwork response with relative to 1 kKHz.

Frequency Deviation from various ghting sesponsc curve (6B)

(he) Flat Cowelght

£3 0.1 01

125 00 0.0

250 00 0.0

500 0.0 0.0

1000 0.0 00

2000 0.0 00

4000 0.0 0.0

8000 00 .l

5. Frequency sod time welghtings at 1 kKHz " -
5.1 Freguency weightings ot 1 kHz

Measured Deviated Acccplance o
Frequency Value Value Limiis / .
Welghting tdB} ¢dn) €8y A
A - welght 940 00 = ’
C - welght 940 0.0 202
Flat 940 [ .00 £0.3
5.2 Time welghting ot 1 kHz
Measured
Frequency Yalue
Weighing (dB}
Fast 940
Slow 240
Log 94.0

6, Long - 1erm stabillty

SLM Display | SLM Display |  Deviated Aceeptance
Frequency at inidial a1 final Valug Limits
Weighling {db } {d) (a8) (4B )
A - weight 9.0 4.0 0.0 0.3

QF-TSI2-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21138
Jolt No. 1 VCS5AC0008

Papes : 6of8
T. Level linearity on the reference Jevel range
Anticipated | Measured | Deviated | Acceplance
Value Value Valoe * Limits
(dB) {dB) | (dB) ()~
137.0 16 |1 00 IR
1380 1360 |l od L EL
135.0 135.0 00" - &1
1340 134.0 0.0 LI
1330 132.9 0l RN
1320 1319 0.1 1] \
131.0 1309 0.1 2Ll '
129.0 129.0 0.4 £LL \\
124.0 1240 00 1. v s
119.0 119.0 [N %11 \ '
1140 1140 [ 11 b
109.0 109.0 0.0 +1. / T
1040 1040 00 +11 Sy
9.0 9.0 [ 11 / :
940 94,0 00 £ 1.1 / /
89.0 85.0 0.0 £l ) - f'
840 84.0 0.0 v
7.0 9.0 0.0 1.0 .
749 74.0
690 62.0
64.0 64.0 -
59.0 $9.0
54.0 540
43.0 490 -
440 44.0
3.0 39,0
MO 3.0
300 30.0
25.0 29.0
280 28.0
2190 210 0.0 £ 1.1
260 6.0 00 %11
250 330 0.0 211

QF-TS12-0-04-020664
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SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21138
Job No. 3 VOESACDO0A

Papes  : Tof8
8. Level linearity Incluging the level range control
Anticipated | Measured Accepiance
Range Value Valuc Limnits
(dn} (4B} (dd)-
Aug 940 4.0 Iy
9. Tone burst responst “
Time Tone burst Anticipated | Measured D¢V{M&
durzllon, Tb Cysle Valug Value Valve |
Weightng | (ms) o) | ey | oemNg
0.25 1 108.0 102.9 o1
Tast 2 8 117.0 117.0 0.0
200 500 134.0 134.0 04
2 B 108.0 108.0 0.0
Slow
200 B00 1206 122.5 0.0
0.25 1 9.0 08.9 <.l
SEL 2 8 108.0 108.0 ol
200 ROO 128.0 128.0
10. Peak C sound level
Number of cycle Anlicipated Mcasu.rsd; - -
in Value | Valug, Lepéak
vest signel (d8) [l
Continuous 133.0
Cne 1364
Number af cyele Anticipated Miasured Deviated Atceplance
in Value Value Value Limits
lest signal (dB } (4B) (dB) (dB)
Continuous 133.0 1320 0.0 -
Positive Balf cycle 1354 135.1 -0.3 420
Negative half cycle 1354 135.1 0.2 +2.0
QFTSI204-04-U20664

PRy o




SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. 1 ACLIINIR
Job No. : VIC65AC0008
Pazes : Boll

11. Overload Indicatlon

Measured valuz (dB )
Positive Negative
one-helf cycle | one-half cycle
£9.7 ' OB9S

12, Eligh level stahltity

SLM Displey | SLM Display [ Devisied | Acceptanie .

Frequency at inliinl at final Value L‘i'miI.i R IV
Weighting (dB) tdB ) (dB) [ 1: DR R
A~ welght 1310 1370 2.0 10,3, :

The reported uncertainty is bascd on o siandard unceriainty mulliplied by m\‘ﬁl’lp fm_n'r k=2

or any value following calculation.providing a Tavel of confidenee nflpm:afimmiy 5%
o

o
o

End of C; Certificate ot

GF-TS 1240404120664

— 2w

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4514511 $linthom Rd Bangbumry, Bangplud Bangkok 10700 THAILANG. NSC-TISHTIS 17025
Tel.0-2435-8800 Far0:2433:1679 &-mallrade ILthiph htp i L)

Cert, No. ; ACL22039
Fapes @ 1ol

Calibration Certificate

Equlpment ; SOUNDLEVELI& yi]
Manufacturer : RION

Model : NL~2 Micrepl Y

Serial No.: 005724521 171605473

1D Nog DKK_FS0922

Condltion As Found : GOOn

Custarmer § ALS LABORATORY GROUP (THAILAND)CO.,

104 PHATTHANAKAN 40, PHATTHANAKAN ROA]
KHWAENG PHATTHANAKAN, KIET SUAN LUAN
BANGROK, 10250 THAILAND.

Locatian ! -

Amblent Temperature : (23u=x1) o
Pressurg (10013 23} kPa
Relatlve Humidlty : ( 500 220 } L1
Reeclved Date OSJANUARY 2022 .7
Calibration Date: 12:14 JANUARY 2023
Date of 1ssug § . 17 JANUARY 2023 . .

| -
Calibrated by : I Rathakom Pisnipaisan

Approved by :

C Thanzku! Pewchurui )

“This cenificate is issued in accordance with the requitements of 1ISCTEC 17025 standard, may not be reproduced
ather than in full, except with the prior writisn approval of the heod of Calibration Leborsiory,

CF-TS124M-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continmation of Calibration Certificate

Cert, No. 1+ ACL2203%
Job No. 1 VCBSACOHMI

Tapes 1 2o0f8
Calibration Procedure : CrAC-01

Calibration Method : ]
This equipment wus enlibrated by based on 1HC-61672-3 (2013]
The 51M had eus 1o Acoustical and Elcctrical xignel tests of i
Siandard Mnstments. ’ .
For tests resuls of each items were made by obsenation of cach lnsim:m::j'l_ll; iz

i’ squnJ_]é[el meter (SLM).
iy c chamber and Referenee

LM's display,

Condition of this result of catibratlon :

I. Reference Standard [nsiuments @
Enstrument Model ferlni Ne, £ Dnte
Weavelonn Generator 33210a MY480L7076 eh-22
Wevelom Generator 35118 MY 52302742 &-22
Digital Mulimelcr EUELIEY AYS53220104 Febr22
Digital Mulimeter IMEIA MY§3220076 0 ;22
Digitsl Multimeler 61 MYE0024273 1-1518072525 121 %% 1 55#722
Programemable Attcrustor MAT-1070 £2100114 Y500 R 22
Condenser Microphane 4186 79000 Fet-22
Mcasuring Amplificc NAMZKAL 14560495 022

2. This result of calibration was found aceurate as shown on daic and place of calibration
3, This cenificate is Lraceeble (o the inlermational system of ool maintined at ;7.
3.1 Natisnal Institute of Mcaology (Thailand). :
3.2 Thailand Institute of Seientific andmzmo:ogiuly =¥

QF-TR124H-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CQ,LTL.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert Now 1 ACL2203%
Jab No. @ VC6SATH4]
Fages : 3of8§

Mazimum-permitted
Prrameler uncerialnty of

: “\uwuunmcnl (dB)

1, Absolute sensitivity
2. Scll-gencrated noise
3. Acoustical signal 1ests of frequency weightings
12§ Hz
1000 Hz
8000 11z
4. Electrical signal lests of frequency weightings
For 10 Nz o4 kHz
For> 4Kz o 10Kl1z
For> 10 kiz 10 20k]z
5. Frequency and fime weightings ot ) kHz
6. Long - term s1ability
7. Level lincarity on the referonce level mnge
8. Level linearity including the level range control
9. Tone bursl response
19, Peak C sound Jevel

11. Cverload indication
12, High level siebiliy

Qr-TSI2-0404-020664




SITH|POR N) SI'THiIPORN ASSOCIATES CO,LTD.

assogiates.-

CALIBRATION LABORATORY

Contihuation of Calibration Certificate

Resylt of calibration ;.

1. Abselute sensitiviey

Reference
Acoustic Signal Vil

(d8) { B3 )5

9.9 (9196

2. SclFgenerated noise
2.1 Normal test

Measured Value
(dB)

14.6

Frequency Measured value
Weighting tan)
A= weight 12.0
C + weight 18.8
Flat 24.4

A, Acaustical signal tests of frequency welghtings
Meier frec+ficld ncoustic response ol & lci

Job Na,

Cert,No, i ACL2UOY
i VCESACOMI
Pages 408

Frequency Deviation from v e curve (dB)
{Hz) Flat A:cfpl:umc
Limits
125 0.2 +1.5
1000 0.1 =1.0
8000 0.5 =5.0

QF-T5)2-4-H-020664

el

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerw No, 1 ACL22039
Job Na. : VCESACOHH]
Pages : 5af8
4. Eleciri¢al signad tests of Erequeney welghtings
Weighting network response with relative 1o  kiz,

Frequency Devinlion from various fréqUeney,weighling.response curve (dB)
3

(hz) Flat Coaight ([ REelahETT

63 0 00 &

125 0.6 0.0 o
250 [ 00 0.1 OSSR
500 0.0 00 0.0 EEE G
1000 0.0 0.0 0.0

2000 00 0.0 0.0

4D0% 00 0.0 00

8000 00 [ 0.

5. Frequency and (lme welghtlngs at 1 kliz
3.1 Frequency weightings a1 | kliz

Mensured Deviated Acceeptance
Frequeney Value Value Limils
Weighting 14B) (m) (a8) /:
A - weight #40 0,0
C- weighl 94.0
Flat $4.0
5.2 Time welghting at 1 kHz
Measured
Freguency Valge
Weighting (d8)
Fust 94.0
Slow 94.0
Leq 94.0
6. Long - term stabjllry
SLM Dvisplay | SLM Display |  Devialed Acceptance
Frequency et iniial at final Value Limits
Welghting dn) (40} (dp) (4B}
A - weight 94.0 94.0 0.0 + 0.3

QIS 3-04-04-020064

7 Ak

SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

T. Level llnearlty en 1ke reference level range

Anticipaled Measured Deviaed Acvepance
Value Value 7.
{48) (u8)

1310 1310
1360 136.0

1358 135.0

1340 110

1310 130

132.0 1320

131.0 131.0

129.0 119.0

124.0 124.0 0.0
119.0 119.0 0.0
114.0 1140 0.0
109.0 109.0 0,0
104.0 104.0 0.0

9o 9.0 0.0
94.0 94.0 0.0

520 8.0 0.0
340 B1.0 0.0

700 79.0 0.0

.0 74.0 0.0~
69.0 6.0 BRI
540 [T BRI
59.0 56 [t

54.0 339

49.0 45.0

440 439

38.0 3RS

34.0 338

300 209

29.0 289

28.0 218

170 268

6.0 258 0.0 & 1.}
250 248 0.2 + 1.}

QFTEI2+04-04-020064

Cert. Now 1 ACL12039
Jub No, : VOESACDHI
Pages @ GofB

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACLZ20MY
Job No, @ VC6SACO04]
Pages ¢ 7ol8

8, Level linearly Ineluding the bevel ranpe control

Anticipated | Measured Agcepianee .
Range Velue Value
{di} (48)
Aulo 940 94.0
% Tont burst response
Tame Tone burst Anticipaied Measured
duration, Th Cyele Volue Valoe
Weighting |} (ms) (dB) ny
025 . L L08.0 1079
Fast 2 L] 117.0 117.0
200 800 1140 134.0
Slow 2 B 1080 108.0
200 800 127.6 1276
0.15 1 5.0 $3.9
SEL 2 . g 1080 108.0
200 800 1218.0 128.0
10. Peak C sotnnd Jovel
Number of cycle Anlicipated
In Value
fest cipna) (4B)
Contlipuous 1330 ¥ -
One 1364 8 s #3.0
Number elcyele Anticipsted | Messurad Devigled | Acceplance
in Value Value Value Liraits
Lest signal (dn}) (dB) (8] {d6)
Conlinuous 1330 1230 0.0 -
Positive half cycle 1354 1352 =02 =2.0
Nepative hall eyele 135.4 135.2 -0.2 x2.0

QF-TS 120020564

7 B




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. = ACL22039 451-%51/1 Sirinthom Rd.| Bangbumm,BmgpIudBingkok 10708 THAILAND. WECTISITS 17028
Job No.  : VCESAC04) Tel0-2435-8800 Fax.0-2433-1679 il:cal iphomcom hilph fthiphern.com
Papes  : Bof8 Cert. No. : ACL21065
11, Overload lndication . . . Poaes & 1of8
— Calibration Certificate
Measured valug {43 )
Positive Negative Equipment : SOUND LEVEL METER -
one-halleycle | one-halfeycle Manufacturer ¢ RION
898 89,6 Model : NL-42/ Microphone UC-52 / Peeamglifier NE-24
Serial No.: 00584983/ 175177/ B5T22 "
12, VgD level stabitiyy 1D Nou DKEFS0926  « o -
SLM Display | SLM Display |  Devinted ™
Frequency ot initial at final Value Condlilon As Found ; GOOD ,
Weighting (dn) (B
(di3) .
A~ weight 137.0 1370 00 Customer ¢ ALS LABORATORY GROUP {THAILAND) C&%, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN R‘ﬁA.D,
KHWAENG PHATTIHANAKAN, KHET SUAN LU*ANG.
BANGKOK. 10250 THAILAND. |

/

Logation : - i P
Ambient Temperature : {2043 ° AEVIEW BY mﬂi’q&n 1
Pressure: {1013 £3) kPa
Relative Humidity {500 220) %
Reeclved Date : 06 JULY 2021
E Calibration Date 3 0708 JULY 2021
- Date of Issuc : 13 ULY 200 |

Callbrated by :

i

o - 1 ,
| Nuthakom Pisutpaisan
'

Approved by @ 7 ﬁ
. 1 - "

{  Thanakul Petchurai )

This centificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other thag in Tull, excepl with the prior written apprevel of the head of Calikration Laberniory,

QI-TS12-04-04-0 204

QF-TS 1204044020604
7 B2
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calihration Certificate
Cerl. No, 3 ACL2IO6S Cert, No. 3 ACL23065
Job No. & VCE$ACODSL Job Na, : VCS4ACEO51

Pages  : 1of8 Pages 1 30ofE

Calibration Procedure : CivAC-0l
m 0 ¢ |11}
] i
Calibration Method 1 ! :
This equipmen! was calibrated by based on TEC-61672-3 (2013) Sl.lmilni Jor sound level meter (SLM). T 1 ATt tted
The SLM had 1eis 10 Acoustical and Eleotrical signal tests offr:qum welghting with Anechoie chamber and Refercnce Parameter Pass Fall uncertainty af
Standard Instrumeris, s neaturenient ()
Fortests resulls of each jtems were made by obssrvalion of cach Inslrumrn!l display 2nd also with SLM's display. . Absohne sersitichy 7 e 02 WA
i o 1t of eallbrati . % Sell-genernied noise v - .02 NA
Conditlon of this result of callbration = 3, Acoustical signal 1ests of frequency weightinps N,
1. Reference Siendard Instruments @ N 125 Bz I’ N 03, 06
Inatrument Mo Serial No, % Cerl No. Duc Dtz 1000 Hz "4 N TR 06
Waveform Generator 22104 MY48017078 “EF-OBIZ-n 10-Feb-21 8000 13z 4 N 03 07
Waveform Generstor EE~TRE:) MY51302742 %FWI]-Z] 10-Feb-22 4. Elcetrical signat icsts of frequency weightings |
Digits] Multimeler JMs1A MY51220104 EELLBP. 050264  10-Feb-22 For 10 Bz 104 Kz 7 R X T
Digital Multimeter 334814 MY53220076 EELHP, 030264  D8-Fcb-22 : -
. >4%Hz1a 10K v - . .
Digital Mulimeter 13814 MVII2016  EEUBR. 0264 10-Fcb22 :m; mk:': l“ 12(:]‘::: 03 ; ?;
Programmable Aftenutor MAT-1070 62100114 150007774 08-Mor22 Rl it = - - ;
Condsnser Microphone 150 2977900 ANIE2L OSFobD2 5. Froquency ond time welghlings o 3 kHz M o2 1 02
Measuring Amplifier NA-9ZKAI 34560405 JAAIOOT  16Feb22 6 Long - tern stability hd o1/ L
/ 7. Level linearity on the referenee level range v - 0.2’ 0.3
2. This resuh of calibration was found necurate 48 shown an dale and place nrcahbralmn fof this calibeazed temn only. 8. Level Encarity including the level range control v - 02, 0.3
3, This certificate is traceable to the | jonal system of unil maintained at : 8, Tone burst response v - |02 0.3
3.1 Nationa] Institute of Metoology (Thailand). ' 10, Peak € sound love! “: I 038
3.2 Thailand Institute of Sciemtific and Technological Réscarch (TISTR). 11. Overload indication - oz 025
I 12 High level stability v - 0.1 0.1
|

QF-TS1244-04-02066

AL arTeovt =20




SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates . ©  ca) IBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N) SITHIPORN ASSQCIATES CO,LTD.
associztes. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL2LD6S
Job Na, : VCEACDOS

Pages ! 4of8
Besult of callbration
I
1. Absolute sensitivity t
Reference Measured - Acgepiance
Acoustic Signal Value Deviation Limit
(dB}) (dB) | --(dB) . {dB)
91.9 (93.96) 93.9 [T
N N
2. Self-gencrated nalse N N
2.1 Nermal test "\
Measured Value Y
{68) A
124 \| o
1
2.2 The microphone of the sound level meter was replaced by clectrical signal inpn§kvib¢.
Frequency Mcasured value H
Welghting (dB) ,»'J
‘A - welght 11.6 J
C - weight 5.4 /."
Fint 238 =

3, Acoustlcal slgnal tests of frequency welghtings )
|
Mater frec-fickd acoustic sesponse la level of 84 4B

Frequeney Deviation from various ighting resgonse dn)
(lz) Acceplance
: Flal Coweight | Aweight, o

R Limits
125 0.} 0.3 2. 1.5
1000 0.1 -G 0,1 +1.0
800D 0.8 0.8 0.8 450

QF-TSI2-04-04-020664

ol

Cert. No. : ACL21065
Job No. : VC64ACO051

Pages : 5cf8
4. Elccirlcal skgasd tests of frequency welghtings
Weighting nelwork response with relative lo | k}:g.
Frequency Deviation from various i li nsc curve (1B)
{Hz) . s, Acceplance
Flat Ceweight A-an.;m Limits
63 .0 0.0 00 N 10
123 [ 0.0 [ 1.5
250 00 00 0.0 . #1.5
500 00 0] 0.0 4§
1000 0,9 0.0 0.0 N, £1.0
2000 0.0 ol 0.0 2.0
4000 0.0 .0 0.0 £3.0
£000 0.0 08 0.1 5.0
L
5. Frequency and time welghilngs at L klix !
5.1 Frequency welghlings at | kiz ,‘f
Measured Devialed Acceplance”
Erequency Velue Value Limits/
Welghting (gB} (dB) (B3
A« weight $4.0 0.0 .
€ = welght 240 00 " £062
Flat 94.0 6.0 0.2

5.2 Time weighling al | kHz

Measurcd Devialed Actepuance

Frequency Value Valué Limits.
Weighling dB) [€1:3] 14B)
Fast 04,0 4.0 -
Slow 94.0 0.0 +0.1

Leg 94,0 0.0 +0.1

6, Long - ferm stability

SLM Display | SLM Display Devialed Acceploace
Frequency at initial 8l final Valve Limiis
Weighting (dny (dB) (dB) (4B)
A - weight 54.0 YY) 0.0 0.3
QF-TS12-1-04-000664

A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N) Sl'I‘HlPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ! ACLII065
Joh No. ¢ VOGACOES]
Pages 1 Gof8
7. Level linenrity on the reference Jevel range

Anticipaled Measured | 1 Deviated Acesplance
Valug Valuc 1‘ Valoo Limits
(dB) (48) i (4B) (dn}

1370 137.0 T £1,]

136.0 136.0 [ 0o k1]

135.0 1350 68 |- L)

134.0 14.0 0.0 11

133.0 31330 0.0 £ LI

1320 1320 0.0 SRR
1310 13L0 0.0 1.1
1299 129.0 0.0 I Y
1240 12440 0.0 #1.] H
119.0 119.0 0.0 111 ll
114.0 114.0 0.0 211 :
109.0 102.0 00 s b/
1040 104.0 00 s |/
9.0 9.0 0.0 10 |
94.0 4.0 0.0 £10 S
£9.0 8.0 0 x1.17

B40 34.0 0.0 +El

X 79.0 00 <7 kil

74.0 4.0 - 007 =11

69.0 69.0 [ 1.1

64.0 £4.0 | oo 1) .
590 590 i 00 *1.1

540 34.0 {00 - 1.1

4.0 490 00 411

40 440 00 £

%0 9.0 0.0 + 1.1

.0 340 0.0 k1.1

30.0 30.0 0.0 1.

9.0 29.0 0.0 1.1

28.0 28.0 0.0 £1.1

17.0 27.0 0.0 £1.

26.0 260 [ x1.1

50 250 0.0 £1.1

QFTS1 2-04-HH-030604

bl =7

Cerl, Ne, ;: ACL21065
Joh No, 3 VCE4AC0051

Pages : TolB
8, Level Mnearity Inclugting the level range eentrol
Anlicipaled Mensured ; Daevinied Acceptance
Range Vatue Valre Value Linits
(4B) (¢8) | tdB) (d8)
Auto 94,0 940 0.0 1.1
9. Tone burst response T X
Time Tont burst Anticipated Mensured | Deviated Acceprance
duration, Th Cyele ¥alue Value Value Limiis
Weighting {  {ma) (c8) (48) (ai ) (48)
0.25 1 1080 w073 000 15130
Fast 2 ] 117.0 170 00 % [ 10:-28
200 800 134.0 1341 [T %1.0
Stow 2 8 1080 1080 oo i} 15;-50
200 800 127.6 127.6 0.0 i =10
0.25 1 9.0 989 41 | i
SEL 2 8 108.0 105.0 o0 /| 10425
200 B0 1280 1280 00 [/ 10
7
4/)
10. Peak C sound Tevel - .
Number of cycle Anlicipated | Measured” Devisted | Acceptance
in Value ! | Value, Lopeak |  Value Limits
1e51 signal {dB) - (a1} (dB) {dB)
Continuous 1350 | 133.0 0.0 -
One 1364 | 1360 [ 04 43,0
Number ol cyele Anlicipated Measured Devisied Acceplance
n Value Valug Value Limits
1est shgnal {dB} (dB) (dB) {dB)
Conlinuous 133.0 1330 0,0 .
Positlve hall cycle 1354 135.1 0.3 2.0
Negative half cycle 1354 135.1 .3 2.0

QF-TS 1 24H -4 020064

ks %/’i/.




SITH l POR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Ko, 1 ACL21065
JobNo, 5 YC64AC0OSI
Pages : Sof8

11, Overload Indication

Measured value { dB ) l?nilkd Ateeplancs
Positive Negalive :anue Limits
ong-hallcycle | onehallcyele :(dB) (dB}
89.6 £3.6 Lo, 1.3
12. Nigh level stability
|
SLM Display | SLM Display Deviated .‘Auqmme
|
Frequeney ol iniriel o fimal Value \ Limits
Weighting (dn) (dB} 1dB) ‘(a8)
A~ weight 1370 137.0 0.0 0.3

‘The reported uncertainty is based on & standard unéertainty multiplied by cm*qufse fhciork =2
7
or eny value following caleutation.proxiding a Tavel of confidence of approzimalely £5 %

End of Calibration Cerllfeate

QFTS12-04-AM-120664

ol >

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-431/1 Sirinthem Rd, Bengbumn:, Bangplud Bangkok 70700 THAILAND, NSCTIR-TES 17525
Tel0-2435-8800 Fax.0-2433-1679 e-mallcal-cenlesithiphom.com hitp/fwwwaithiphomeom — CAUBRATION 3184

Cert, No. : ACL21144
Pages : 1of8

Calibration Certificate

il T
Equipmeni ; SOUNT LEVEL METER N
Manufacturer ; RION Lo .
Model ¢ NL-42/ Microphorie UC-52 { Presmplifier NH-24
Serial No,: 00572651/ 170383 / 72889
1D No: BKK_F50876 .

.
Condltion As Found : GOOD \.\7

5

Customer § ALS LABORATORY GROUP {THAILAND) CO.. E;m.

104 FHATTHANAKAN 40, PHATTHANAKAN RGAD,
RHWAENG PHATTHANARAN, KXHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Locatlon ¢ - /| s
e on . REMAEVEY .,._."{?M’c""" ?/..
Amblent Temperature (230 +3) C "’
Pressure : (1013 £3 1 kPa d
Relative Hemidity ¢ (500 +20) %
Received Date ¢ 01 NOVEMBER 2021 .-~ -
Callbration Date § 02-04 NOVEMBER 2021
Date of Issue ; 05 NOVEMBER}ZQII
i
Callbrated by : ! Nathakoms Pisuipaisan

Approved by }

f
{ Thanakul Petchurai )

This centil is issued in d with the

of ISOAEC 17025 standard, may not be reproduced
other than in full, except with the prier writien appraval of the head of Calibration Laborniary.

QF TS 12-tH-04-D20684

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTI,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. : ACL2T4H
Job No, : VC65AC0011
Pages : Ial8

Caltbratlon Procedure : CP-ACDI

Calibration Method 5 i

This cquipment was calibrated by based o IEC-41672-3 (2013} Standard for sound level metor (SLA1).

The SLM had tests tn Acoustical snd Electrical signal tesis n’l'nnquemy welghting with Anecheole chamber and Referonce
Standard [nstrumenis. !

Fortesis results of cach ftems were made by observalion of ¢och Tnstrumcots display and also with SLM's display.
Condition of thls result of calibration : -

1. Reference Standard [nstrumens : '\.
‘Waveiorm Gencrator 332104 MY4801707§ EF-0012-21 10-Feb-22
Waveform Generator EELT):Y MYS52302702 EF-001 121 10-Febr22
Digital Multlmeter 3M61A MY53220104 EEL.DF.'OS_KRM 1rFebr22z
Bigitsl Muldmeter 3MAIA MYSI220076 ELL.BP, ‘030264 08-Febe12
Digital Muldmeter BB46A 1997025 EEL.BP.05M0264  0S5-Feb-12
Programmable Allenuslor MAT-1070 62100114 lSDD-'?"ﬂHE 08-Mar22
Condenser Microphene 4180 2877900 AA-IIOGB-?.I- O5-Fepr22
Measuring Amplifics NA-ZRAL 34560495 M—'sooz-n 16-Fet-22
#

2. This reselt of calibration was fourd accuruie a5 shown on daie and place of calibration ﬁ;' this calibeated itemn anly.
3, This cenificate is traceable to the | ional system of'unit mainzined a1 ;"

3.1 Natfonal Institute of Metralegy (Thailand), e

3.2 Thailand Instiouie of Seientific and Technological Reseaith {TISTR).

QF-TS12-04-04-020664

7 e

SITHIPORN; SITHIFORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certifivate

Cert. Na, 1 ACLZIT44
Joh Now 1 YCE5ACHIN

Pages 1 3cf8
Summury of Measurement Result:
i
2 T itted
Parameter Fan Fall uncertalng of
(dB) :
measurement {dB)
1. Absoluiz sensitiviry AR 02 /A
2. Self: d noise v - 102 NiA
3 A ical signal iests of ightings S
125 Hz I - 03 ™ ] [
1000 Hz v - 03 0.6
8000 Hz v - 0.3 \ 0.7
4, Electrical signal tests of frequancy welghlings i
For 10 Hz 1o 4 kliz I - 0.3 i 0.6
For>4 kiiz 0 10 kilz v - 0.3 | 07
For > 10k1 1z 16 20 K1z - - - ] 1.0
5. Prequency and time weightings at | kHz ' - 0.2 j BES
5. Long - 1ese subility v . 0.1 / 0.1
2, Level lincarity on the meference level rnge v . 02 - 0a
8. Level linearity including the level rmnge conirol v . [ ) 03 -
5. Tone burst response v - 03 03
10. Peak € sound fevel 4 . | p3 0.35
11. Overload indication v 03 * 025
12, Kigh level siability v - R T

QF-TSIZ-D4-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
associates- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21744
Job Na, 1 VCESACIIL

Prges  © 40f8
Beult of calibration ;.
1. Absolute sensltivliy
Reference Measured
Acoustlc Signal Value Deviation
(d8) (day (8§
93.9(93.96) 913 00|
2. Scll-generated nolse "
2.1 Normal 1est ",
s
Measured Volue b
(483 ‘\
15.7 '

222 The microphane of the sound level meter was replaced by cleeiricat signal inpm‘dﬂ"k:.

Frequency Measured value
Weighting (48) /
A - walght 126 J
= weight 18.7 /‘
Flal 243 e
3. Aceusilcal signal tests of frequency weightings .
Meter frec-ficld acoustic responsc et a level ﬂﬁ B4dB
Frequency Deviation from various frequency. welghting respanse curve (dB)
(Bz) Avcepuance
Flat Crweght Arweight -
’ weigh el | Limits
125 0.4 0.4 0.4 x1.5
1000 0.0 0.0 0.0 £1.0
8000 -1.0 -0 -0.8 =5.0

QF-TS12-04-0:4-02060+4

At

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaclates. - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, : ACLII144
Job No. : VCESACO011

Pages @ 5of8
4. Elccirical algnal tests of frequency welghtings
Weighting network response with relative 1n 1 kHz.
Frequency eviotion from various frequericy. welghting responsc <urve (dB)
N

tHz) Flat Cowelght cpianes

63 0.1 0.1 !

125 0.1 0.0 y
250 0.0 0.0

500 0.0 0.0

L] 0.0 0.0
2000 0.0 0.0
4000 00 0.0
800G 0.0 0.1

5. Frequency and thoe weightings at 1 kHz
5.1 Frequency weightings a1 1 kllz

h
/
Measured Deviated Acceplance I{ .

Frequency Vnlue Vahue Limis |/
Weighting (dB) (d8) (dB) /)
A+ weight $4.0 00 o
C - weiphl 2.0 0.0 202
Flat $4.0 L00T] 02
5.2 Time weighting et 1 kHz E _
Measored Devinted | Acecptance
Frequency Value Value - Limits
Welghiing {da} {dB} (48}
FasL 94.0 0,0 -
Slow 940 0.0 +0,
Leq 940 0.0 +0.]1

&, Lang = {erm stabllity

SLM Display | SLM Display | Devinted Acceplance
Trequency ot initfal ot finsl Value Limits
Weighting 1dg) (dB) (d3) {dB)
A - weight 94.0 94.0 0.0 403
QFTS12:04+04+- 020663

P28

SITHIPQR N) SITHIPORN ASSOCIATES CO,LTD.
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL21144
Job No. 1 VOGSACODI L
Pages  : bol3

T, Level Binearity an the refercnce level range

Anlicipated | Measured Acceplance
Value Value t * Limits
(dB) {dB) {dB}
1310 1372.0 1.1
1360 136.0 41,1
135.0 135.0 4. #1a
1340 1340 411
1330 133.0 210
1324 1320 211 5
131.0 1310 211 \
1200 1290 £1.1 \\
1240 1240 +1J Y
1190 1190 +1.1 "
1140 1140 1,1
1690 1090 211
1940 1040 & 1.1 '
99.0 99.0 1.1
940 54.0 i1 /
80.0 89.1 1.1
840 841 0.1 £1.0.7
9.0 19.0 +1d
40 M 200
690 6.1 LE1
64.0 £4.0 CER
39.0 591 LUENL L
54.0 545.0 F1L
49.0 49.0 £1,1
44.0 44.0 1.1
39.0 190 0.0 1,1
34.0 4.0 0.0 £1.]
30.0 30.0 0.0 £1.
20.0 290 0.0 #1.1
28.0 8.0 0.0 £ 1.1
2140 17.0 0.0 1,1
26.0 26.0 0.0 x1.1
25.0 249 0.1 & 1,1

QF-TS12-04-I4 4120664

7 Bt

SITHIPORN) SITHIPORN ASSOCIATES CO.,LTD.
associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate
: Cert, No. 1 ACL21I44

Job Ne. : VC6SACDO11

Pages @ Tol8

B. Level lineaely Including the kevel range controb

Anticipawed | Measured Devisied Acceplance
Range Vatua Value 1[ Value ™ Limits
(¢8) n { wm )
Al 4.0 40 | 0.0 ALl
(-
9. Tone burst response .
Time Tone burst Anticipaled | Mensured Deviated | Acccptance
duration, Tb Cycle Value Value Volue, Limits
Weighting (ms) (dB) {48) (dB) M| (dB)
0.25 1 108.0 107.9 0.1 , 153:50.
Fest z ] 170 117.0 0.0 \ 10325
200 800 1140 134.0 0.0 i #1.0
2 8 108.0 108.0 0.0 153-50:
Slow -
200 800 1206 127.6 0.0 | £1.0
0.25 1 9.0 98.9 0.1 i8558
SEL 2 8 108.0 108.0 0.0 10325
200 800 1280 128.0 0.0 /o ald-
10, Peak ¢ sound level E ”/
Number of eycle Anticipated M:.uuie_ﬁ_, A Acceptance
in Value 1 |Value; Lepeak Limils
test signal {dB) ) (48
Continuaus 1330 |) 130 [ . .
One 1364 s | 3.0
[
Nusmber al eyele Anlicipaled | Mcasured Deviated | Accopiance
in Volue Value Value Limils
e51 signal (dB) (dB) {dB) (dB)
Continuous 133.0 1330 0.0 -
Posllive half cycle 1354 135.1 .3 1.0
Negative hall cycle 1354 1352 1 2.0
GF-TSI2-M-04-00664
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g s[;ro’i f ffg RN, SITHIPORN ASSOCIATES CO,LTD,
s CALIBRATION LABORATORY

Continuation of Calibration Certificae
Cert. No. : ACL21T44
Job No. ¢ VCS5ACOD11
Pages  : Sof8

11. Overtaad indication

Mcasured value [d3) A
Fesitive Negadve | Value Limis
oncthalfcycle | anc-half cysle W(dB Y (iﬁ)
126 894 | o BEN
12. High lovel stability
SLM Display | SLM Display | Dovisted | Adceptanée
Frequency at initial a1 final Value Limiss
Welghtlng LdB) (d8) 14B) (4B}
A - weight 137.0 1370 00 40,3
|
f
{

The reported eneeriafinty is based on a standard uncertziny multiplied by :n\‘cr‘pe foctor k =2
or any velue fellowing calculati i

iding 4 lavel of confidence of i 9544

————=  End ol Calitration CertiNcate

i
i
|
|
i

3/14-16,67£35-36, Sol Pelchhesem?,7/1, Petchkosem Ad,
NAC Wollhapro, Bangkokysl, Banghok 10800 Thalland.
codn e e Telr (00) D2-8620812413 Fox: (00) 02-BORDAGD

CERTHICATE OfF CALIBRATION

Equipment Name ; Hzat Stress Maaitor with Sensar
Manulacturer. : DeltaCHM

Model: HD32.2

Serial No; 16002004

1D Noi BKK_F50831

Lertificate No.: CL-OTE84
Page 1042

Customar

Nama : ALS labotatory grous (thalland) Co..Lid.
Address : 104 Praithanakan 40, Phatthonakan

RAd, Khwaeng Suan Luang, Hhet Suan Luang,Banghak
10250 Thaitand.

Reatersnca Used During Callbration

1.5tandary Temperalure Probe Madel: ST5- 100 AS00,
Serlal No.: 667632 09, Due dale : 25 Mar 2022
2.0gilal Tempesature indicator Medel D1 1000 & MIL
IL Serlal No! 671407 00581 Due date; 04 June 2022

Calibration Procedurs

The temperature calibration was dona by In House
calibvation  methad a5 WICLODL  according o
comparison methad with stangard digital Igmpeniure
mcator end slandard lemperiure probe. The
1empidtune scale use was Hased on 1TSS

Recefved date s B SEP 2021
Callbralion dele ; 1 0CT 2021
fssue cate ; 4 OCT 2021

Callbration Gondtion
Temperature 1 {2333)°C
Relative Homldity : (554 151

Traceabillly

The measuranenl fosults are latgoble (o ihe
international system of wnlts (S)) theough Natonal
institute of Meliology Thalland (RIMT) Certificate
numper; TTOD36 21, Cenificaie number: ER-OD32
2

i‘:;mzwsv _..‘.ﬁ’”&""

|
i
§ KEXT CAL, DATE ...

AFROVED BY

|
|
[
1

Lalibrated by
O Mr., Sorawit Thachalad
[ Miss Orathal Winatwillaya

[ ]

Approved Signatory. . Y
Mr, Parinya Boancharoen
Tschinical Support

&nd Calibration Managar

Teble 3: This eguipment wis gornected wilh Globe Uitemameter prole Model: TR3ZT6.2 S/N: 1600504

Dimension: Diameter B mm. Length 170 inm,
Imneclon Stardant we Errey Uncortainty

Ranth Btading Beading o] ey

(mm} o (a1
110 20052 261 0.0 Q023
110 25043 250 00 0.088
110 30034 300 00 0.080
110 36.031 349 a1 0.05%
110 40.019 100 LX) 0039

UUG* : Unlt Under Calibration
The reported eapanded uncenainty & based on S1andaid uncenainly multplisd oy o covsrage (Relor ks prowting
a leved of conflldence of Approalmately B34,

% End of Certificate %

]
NAC

HEHATE AXKCIATES CO., LD,

indicolor and  standerd  lemperature proba.  The
1emperature scele use was based on ITS-90.

THIS CERTINZATS REPOAT MAY HOT BC AEPROCCDUCED €20EPT 1M FULL UHLESS PESIASEION FOR REPROMLCTIN
512
QF-T51204-04-020664 HAS BEEN QATAIRLD I WRINNG FADM THE LARGRATORY.
7 At~
vy 63/14-15,67/35-36, Sof Petctk
03/14.15,63£35.36, Soi Pelchhazem?, 771, Pelchhasem Ad, Walthoprs, Banghok T;nu:m?.?ll, o
AC Wallhapta, Banghohyoi, Bangkok 10600 Thalland. T W Tel: {66) 02-86808’]2“03 Pyn-. aénnﬂuh 10400 Thalland.
Ca e e Telr (6€) D2-84808 120 13 Fax: [66) 02-8680860 i com Lo s 166) 02:0620860 wwwranalee cam
Cenificate No. : C1-075.64 v PP . _ i
Pogo 2ol 2 CERTIFICATE OF CALIRRBATION
Bosult of Catbration s (& Without Adjustment {1 Wath Adjustment Centtcata No. : CLOI7-65
Callbmlion Range: 20°C-40°¢C Page 102
" i . .
Table 1: This equlpment was connecled with wet Dulk prabe Model: HP3201.2 S/N; 1600820T, m",.ﬁ;",;".f,f,’ .":;’g,*,:,"g,’,‘,f,,"“’ Monltar with Sensor
Dimensina: Duanwrser 14 mm. Length 170 mm. Mexdel: HDJ2:';7
Serlal Ne: 15036019
immegslon Standarg s Empr : 1D No: BKK_FS0578
Renth Beading Beoding (4] [}
imm} (1] (] - = b —_
30 20052 200 o1 0.099 Cuslomer
Fecel 3
30 25043 250 o0 0.099 Name: ALS laboratory group (thalland) Co.,Ltd, cuinr:m:adt:uﬂ;ﬁsaz?zz
o 30034 J0.0 00 .95 Address: 104 Paithanokan 40, Phatthanakan Issus date: 17 FED 2022
40 35031 5.0 00 0.099 Ad.Khwaeng Susn Luang. Knet Suan Luang Bangkok
30 20,018 399 a1 099 10256 Thaiand.
Tabln 2: This equipment was connecled wilh lemperature probe Model. TP3207.2 §/N: 16010559,
Domenslon: Dipmeter 14 ma. Lengtn 150 mm,
o ?g&f::ﬁ! L:,ud Curing Callbtation Calitration Conditien
S. 18 au.u emperatorg Probe Model: STS-100 ASDO, Temparglure: (23:3)°C
Ipeoaien Smndand we Error Uncertrinty ;Dnia’ Nlai- 56766209, Due date: 25 Mar 2022 Relative Humidily: (554 15)%
Death Eepding Beadioz re e Digital Temperature Indicator Model: DTi-1000-4 MK
y 2 It Serial No.: 67 5407-00551 Oue dale: 04 June 2022
(mn} (4] ey
H 70.050 202 [k} 0009
e 24954 >4.9 00 Q.02 Calitralion Procedura Traceabillty
el 29.816 297 0.3 0.00% The Lemperatura callbratlon wis done by In-Housa The meastrement res
ults are trateabl
0 34768 346 oz 0.009 calibalion - method s WIGLGO1 “noconding 10 International system of uails (51} m.ﬁ\';gf N‘;Inlr«r;el
10 30740 398 62 0009 comporizan method wilh standard digitel tempsralure

Instilute of Metrology Thalland (NIMT) Cerlficata
gl;mben T1-0036-21, Centificate number ER-0032-

REVIEW BY ... % e ?
APPROVED BY
NEXT CAL. DATE Iﬁ /2 /25

Calibrated by
I Mr, Sorawlt Thechalad
O Mixs Orathai Wiwatwittays

App}ovm Signatory. ...

M. Parlnya Boongharoen
Calibration Depariment Manager

JRANATE AssOCuTES €01, t 1y,

THIS CERTICATE REPORT a1 NOT Bg

REFRCCEDUCED CXCEPT IN PULL UNLESS PERMISSION FOR AEPRDIMICTION

ARG BEEN ORTANED 1 WAMNG FRIM THE LABORATOR!




&3/14-15,67/36-35, Sol Pelchhssem?,7/1, Palshhesem R,
NAC Walthapre, Banghohysl, Banghok 10500 Tralland.
rewainn e Telz (60) 02-B680812413 Fox: {46) D2-88505630

Certificate No. : CL-D17-65

Page 2of2
Bosultof G Withgut O with
Callbratlon Renga: 20-40°C
Eunction:
Table 1: This equipment was cannected with wot bulb proba Model: HP3291.2 S/N: 16008205,
Dimension: Diameter 14 mm. Length 170 rmm.
lmmersien Sandarg [ Emnr Unesgalnt
Degth Beading Baading 8 e
[mm} e o
30 20040 201 01 0.009
30 25,034 251 [/R 9.999
3a 30049 301 o1 0.059
30 35.018 351 a1 0.009
30 40.004 401 0.1 0.059
Table 2; This probo Model. TP3207,2 S/N: 16010858,
Dimensfon: Diamater 14 mm. Length 150 mm
lmmernigy Sizndard e Lot Uncertainy
Cerili Roading Beeding re S
{mm] 4] o
0 20054 20.1 00 0.099
e 24990 250 0.0 0.099
70 20917 20.9 og 0.099
20 34873 348 01 0.099
Eel 39.864 3T 02 D.oog
Table 3: This with Giohe probe Moael: TP3276.2 5/ 16008185,

Dimenision: Dlameter 8 mm. Length 170 mm,

Lmmersion Swndard g Emae Ko¢sAeiny
Denth Eeading Baading o re
() (3] o

110 20042 20.1 04 0092
110 25032 25.% o1 0099
110 30019 30.1 LES 0.092
110 35020 aea 04 0099
11e 40.001 40.1 a1 0.099

LUGH  Lnil Under Cafibratian

Tha repsried expanted uncartslinty is based on standard uncerteinty mulbplied by a coverage factar ke2 providing
a level of confidence af appraximately 954,

*

PR rv it avm A dTR A

&3/14-15,87/35-3¢, Sol Palchhosem?,7/1, Pelchhosam Rd,
‘Watlhapra, BanghkohyaiBanghor 10400 Thallang,
Tel: (66) 02-B480812#13 Fax: (65) D2-8680840

CEHNTICATE Of

Equipment Name : Heat Siress Monhor whith Sansor
Manufacturer. : DellaOHM

CALIBHATION

Corificata No, 1 CL-03654
Pegedoi?

Medel: HD32.2

Sarial Nos 15036021

1D No: BKK_FS0678

Customer Recelvad date 1 26 May 2021
Name 1 ALS labaratory group {thalland) Co.,lid, Culibration date ; OT June 2021
Address ; 104 Phatthanakan 40, Phatthanakan Issue dats : 1C June 2021

RA. Knwaeng Susa Luang Khet Suan Luang Bangkok
10250 Thalland,

Fefersnce ised Durlng Callbration

1.5tandarg Temperaiure Probe Model 1 STS-100 ASO0,
Seri2l No. : 66768209, Due date : 25 Mar 2022
2.0Igtal Temperatute Indicolo! Model : DTI1000-AMK.
1I, Serlal No.: GT1407-00591 Due date : 20 May 2021

Callbration Procadure

The tamperalura calitration was done by In-House
calibrstion method sa WICLCO1  sccordirg 10
compartson mathod with standard aigial temparature
Indicator  and siandard temperature probe. The
tamperoture Scalg wAe was basad on T8-S0,

Calibratlon Conditon
Temperature :(2343)°C

reviewsy Jdee

* Sy

Falative Humldity ¢ (95415]
ative Humialy : (B5415% | P opROVED BY ﬁ\‘ﬂl@

NEXT CAL. DATE

[ef;

Traceabilky

The measurament results ars traceoble 10 the
Imernational system of units {S4) tiraugh Matlona)
institute of Metrology Thallang {NIMT) Cedtificats
number ; TT-0036-21, Cerlificate numbar : ER-QO71-
20

Calibrated by
D Mr. Sarawit Thochalad
& Mess Orathal Wrwatwittsys

LM...W..,.,.

Technlcs) Support
And Cafibration Manager

AppI sapulmr..-.....ﬂx&hﬁ....ﬁn\h\h,-..
C M. Parinya Boongharoen
o

THIS CEATIFIZATE REPOAT MAY NOT 8E REFAOCEDUCED EXGEPT IN FLILL UMLESS FERMISYON FOR REPACDUCTICN
HAS BECN OBTAINGD N WAIMING FROM THE LABIRATOAY.

] 63/14-16,67/15+24, Sol Petchkesem?,7/), Pelehhasem Rd,
Whatlhapra, BenghokyslBangkok 10400 Thallang,

T
o Tel: (66) D2-BAANGIZ4)3 Faxs ($6) O2-85560850 www]lisnatee.c:

L s CHLMATION HF

Cartificats No.: CL-039-B4
Page 2012
Resutt of Callbration :» Vithout Adjustment O With Adjustment
Callbostion Bange; 20°C-40°C

Table 1: Thia equipment wes connected with wat bulb probe Model: HP3201.2 5/N: 168008205,
Dtmension ; Diameter 14 mm, Length 170 mm.

Immesicn Standacd e Eagr Uncanalnty
Dagth Bosding Beading ra 3]
tmm) 3 9
2 20.047 200 0.0 C.14
3c 25.034 249 03 0.9
a0 20.018 299 €1 044
3o 35.006 349 0.1 014
30 39.989 3939 01 14
Table 2: This probe Model: TP3207.2 5/N: 15037322,

Dimenaion ; Diameler 14 mm, Length 150 mm.

Ioumacalon Stardand wg Em Neeriainte
Canth Bamtng Randing [T )
(i ' 'a
70 20037 2.2 62 044
70 24,874 248 01 .14
70 20,818 2686 02 0,14
m 34767 344 04 014
70 39.016 882 05 0.14
Tobla 3; This with Globe probe Model: TR3276.2 5/N: 16008203,

Dimension ; Dlumut!rs mm Length 170 mm.

Imtsion tandard we Emr Hroeftality
Dagth Banding Beading 3o} {'a
mm) (8] K]

10 20047 201 ot 014
110 25.034 251 01 014
110 30018 0.4 01 50)
110 35006 354 01 044
119 39989 401 01 0.4

YUCH : U Undler Cafibration
The repertad expanded uncartainly 1s based on standard uncertalnty multiplied by & coverage factor k=2 providing
a lavsl of confidance of spproximataly DN,

% End of Cortificate %

43714-15,67/35-30, Sol Petechhasem?,7/1, Pelchkasem R4,
Wallhapra, Banghohyel, Banghok 10400 Thelland.
e Tel: (00) D2-8480812413 Fox: (06) D2-8680840 wwwlranslee.com o

CORTIFICATC OF CAHBIRATION

Equipment Nama : Heat Stress Monitor with Sensor
Manufacturer. ; DeftaDHM

Mode!; HD32.2

Serlal No: 15036016

1D Nor BHK_F30676

Curtificute No. . OL-09D1-64
Pags 102

Cuslomer
Neme: ALS labaratory grovp (thailand) Co.Lid.
Address: 104 P 4p, Pt

Recelvad date: 30 OCT 2021
Callbratiun date 2 NOV 2021

Rd_Khwaeng Suan Luang Khet Susn Luang Bangkok
10250 Thailand.

Reference Used During Callbratlon

1.5tandard Temperalure Probe Medel: STS-100 A500,
Sarlol No,. 667656209, Dua dole: 25 har 2022
2.Digital Temperature Indicator Mode!: DTHLO0G-A MK
1), Serlal No.: 671407-00591 Due gate: 04 June 2022

Callbralion Procodure

The temperatute calibralion was done by InHouse
catiration method o5 WI-CL-00L  occording 10
compatison method with standard dighe! temperature
Indlcalor and slandsrd temperatura prabe. The
tempaerature scale usa was based on ITS 90,

dote; 3 NOV 2021

Catibration Condltion
Temperature: (23£3)'C
Relaliva Humidity: (591 15v%

Trecoabllity

Tha measurement fesulls are lracesble to the
Internatianat system of units (58 threugh National
Instuie of Melrology Thalland (NIMT) Certificate
number; TT-003621, Certificale numbgr: ER-0032-
21

Plnatom

4
H
H
! APFROVED BY ..
1
!

Calibrated by
O Mr. Sorawll Thachalad
[ Miss Orathai Wiwatwiltaya

g ¥
Tuchnical Support
ard Caliration Manager

M oh.__

EXT CAL. DATE .'”" [z

HAS BEEN OPTANED IN WRIMNG FROM THE LABDRATORY.

THS CERTIICATE REPORT KAY NOT BL AEPAQCEDUCED CXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION




63/14-15,67/35-36, Sol Pelehhosem?,7/1, Felchkaoem Hd,
Wallhapra, Banghohyal, Banghok 10400 Thailand.
Tel: (¢6) 02-3480812813 Fox: {66) D2-8680540 www,llenslee.com

Cenificate No. : CLOD1 84

Papp 2012
Beault of Calibmatlon:: Without Adjustment 0 With Adjusiment
Lalibration Bange: 20-40°C
Teble L: This equipment was connected with wet bult praba Model, HP3201.2 5/N; 20030504,
Dimengion: Diameter 14 mm. Lengih 170 mm.
Immession Standard [ A Wncenainty
Ranth Bepaing Beaging 1] e
{mmy 14~ re
30 20,062 201 0.0 0.099
an 25.047 251 01 0.009
an 30.038 ol 01 0.093
30 35.030 5.1 iEY n.oag
30 40023 40.1 o1 0.009
Table 2: This wis with piobe Modol: TP3207.2 /N 160Q9383,
Dimension: Dlameter 14 mm. Length 150 mm.
e rivg Sinndard Etine Lingertalote
Dech Eaadiog Reading e )
tmm} ey (R
70 20,063 202 01 0.039
m 24,888 249 20 0.099
0 29.618 2.7 €0.1 06.099
0 34757 346 0.2 G.oYy
m 39.723 395 03 0.099
Tablo 3; This anu wog with Globe probe Modak TRA276.2 50 200008278,

Dimension: Dlamater & mm. Length 170 mm.

immeralon Standard we Ear Ungegaloly
Dapth Beaging Beading re e
(mum} e o
110 20,062 201 0.0 0.099
110 25.047 25.1 o1 0.099
1o 30038 301 01 0.089
110 35031 35.1 01 0.009
110 40023 40.1 -5 0.039

ULG* : Unit Lnder Calibration
The reported expanded yncertalnly is bosed on standard uncertainly multiphed by 3 coverage (actor he2 proviging
& level of confidence of spproximately BEX%,

% End of Certificata %

)
NAC

JIRANATE ASSCLATES 11, itis !

|
|

J ©3/14-16,67/35-36, Sol Palchhoeem?,7/1, Pelchkasem Fd,
NAC Watlhmprs, Banghokynl,Banghok 10400 Thailand. ‘s,
il Sk ean | Tels (66) 028680812413 Fax: (66) 025680880 www]iransleocomn e

CCHTIFICATE Of"

Al IBHATION

Centificale No. : CL031-64
Pagaiai2

Equipment Name : Heal Stress Monllor with Sensar
Manufacturer, ! Deita OHM

Modak HD32.2

Serial Noz 15006301

1D No: BKK_FS0662

Customer

Name ; ALS laboratory group (thalland) Ge.,Lid,
Address ; 104 Phatthanskan 40, Phalthanskan

Rd. Khwaeng Suan Luang, Khet Susn Lusng Banghok
10250 Thalland.

Revalved dets : 14 MAY 2021
Calibation date : 17 MAY 2021
Itsus date ; 21 MaY 2021

Referance Used During Callbration

1.5tangard Temperatura Prabe Madel ; STS-100 AS0D,
Serdal No, : BETEE209, Dua date : 25 Mar 2022
2.0igital Temparatura Ingicalor Model : DTI-1000-4 MK
Il, Senn! Ko.: 871407-00591 Que date ; 20 May 2021

Gallraton Condiion
emparature :(233)°C "
Retativa Humidity (35218 NEXT CAL. DATE

Calibration Procedury

Tracsabil
The \emperaturs calibration was deaa by In-Housa o,

The measurament results are traceabls 16 tha
:ahbrnt!oﬂ method  as wu:l.-oo;. acCording 1o Intzmnationatl system of units (S)) through National
ICﬂOﬂv:;:::ar; Eeti:gn::?nsl:ndard digital temperature Institule of Metrology Thaitand {NIMT) Cartifiesla

emperatule  probe. The number : TI-0036-24, L H -
lemperatura scak use was based on IT5-90, 20 Cotcatenumbet : 20071

Callbrated by
Mr. Sorawit Thachatad
O Mr. Bangkoeh Malithong.

]
Mr, Perinya Bsoncharoen
Technical Support
And Calibration Manager

ITKARATE ASHNIATLS €0, LT,

THIS CCRTIFICATE HEPORT MAY NOT BS RCPRGCCOULED EXCEPT IN FULL UNLESS PCAMISSION FOR REFAGDUCTION
HA3 BECH OBTANED Il WRITIND FROI THE LARORATORY.

43/18-16,47/356-36, Scl Pelchkasem?.7/1, Petchhasem Ad,
C Wallhapra, anghchyol,Banghok 30400 Thalland.
prvons v Tels {(64) 02-846808 12413 Pax: {68) 02-0680840 wwrw ]lranzlee.com

Certficate Np. ; (1-021.69
Page20of2

Hesullof Collbmation ;= E1Without Adustmenl 2 Wah Adjustment
Calbmtion Rangs: 20°C-40°C

Tabls 1: This quipment was connestod with wet bulb probe Mogel: HP3201.2 S/N: 14039058,
Dimenslon ; Diameter 14 mm. Lengih 120 mm.

Immanien

Standam uwe Eme Uncectalnty

Qenth Etading Buaoing e ra
(mm} re 3]

0 20.048 200 og 012

30 25.032 25.0 (14} 0.12

3o 30013 0.0 ao 012

Elr) 335008 as.o ae 012

AW 239978 40.0 a0 012

Tabie 2: This witl probe Model TPI207.2 §/N; 15008013.

h
Dimension : Digmeter 14 tmm. Length 150 mm,

Imtimion

Sianaafy UK Erpr Liscartsinty

Pagth Htadiog Beading a ¢q
[mm) 8] (5]

0 20.052 202 0.2 0.099

H] 25.034 30 oo 0.095

70 30019 206 04 0.009

] 35.000 333 Q7 0.099

k0 39,982 9.0 -10 0.093

‘Tabla 3: This was with Globe

roba Modet: TR3276.2 S/N: 1 3
Dimonsion : Diametsr 8 rm, Length 170 mm. P §/N: 14039052,

Immsmien Handam e Em Hngeriainl
Dagth Eaeding Eoading ra ‘q y
{mm} ra q
310 20.038 0.0 o0 0.0
210 25.028 250 [o1:] [ed =]
11¢ 30022 30.0 0.0 0.099
ii0 35.015 35.0 oe o099
110 39,998 40.0 oe 0.099

ULICH ; Linlt Under Cahtwation

The reported expanded uncsrainty ls based on standard uncenainty mutiphed by B coverags tactor k=2 providing
& lovel of confidence of appvonimatety 95%,

¢ End of Cenificate

IRANATL ASOCAIL Ca,, L7y,

Ty,

J 62/14-15,67/35-36, Soi Pelebhavem?,7/1, Pelechhogem Rd, &=
Walthapra, Banghohyal8anghoh 10600 Thailand. i\
Tel: {0&) Q2-BOB0B12R13 Fou (60) 02-5580840 wwwjiranalee.com

MRS AR

CERTIFICATE OF CALIBRATION

Cerlifiente No. ! CL-0G3.84
Paga1af2

Equlpment Name: Heat Stress Manitar swith Sensor
Manufecturer. : DeitaORM

Model: HD32.2

Sarlal No: 15036014

1D No; BRK_FS0675

Customer Recelved date : 3 AUG 2021
Name : ALS labaratory group {thailand) Co.,Lid. Cellbeation dete : 4 AUG 2021
Addrass : 104 Phallbanakan 40, Phatthenakan Issve data 1 5 AUG 2021

R, Knwaeng Suan Luang. Khet Suan Luang Bangkok
10250 Thallang.

Refoerence Used During Calibration

1.5tandard Temperalure Probe Model ; STS-100 ABDO,
Sefial No. : G67682.09, Due date 1 25 Mar 2022
2.0ignal Temperature Indicator Mode| : OTI-1000-A MK
11, Serial No.t 671407-00591 Due date : 04 June 2022

Catiration Condition
Temperature ; {23£3)'C
Relalive Humidity :{65£15)%

Calibration Progedure
The temperature calibration was done by In-House
calibration  method a8 WICL-001  according Lo

Traceabllity
The measurement results are traceable ta the

comparison method with standard digital temperature
Indicator and stondard temperalurs  grobe. The
lemperature scale use was based on 175-80.

International system of units {51} through National
Institute of Melrlogy Thailangt (NIMT) Cerificate
number : TT-0036-21, Centificats number ; ER-0032+
21

Calibrated by J Adproved

Mr. Sorawlt Thaghalad Mr. Parinya Booncharoen

O Miss Crathai Wiwatwittaya NAC Technical Support
MUARATE ALSOCIATFS (s, LTH, Ana Calibration Manager

THIS CERTIFICATE REPORT MAY HOT BE RCRROCEDUCED £XCEPT M FLLL UNLESS PCRIAISSION FOR RCPRODUCTION

LAG BACA ABTHNEN (4 WRIMNA FRAL THE | ERAELTARY




J

NS AVIONIATER tH AT

$3/14-156,67/35-3¢, Sol Pelchhasem?, 7/, Pelchhagem Ad.
Wallhepra, BonghokyalBanghoh 16500 Thaltand.
el: [66) 02-8600812413 Paxs ($6) 02-8680840 wwwiiranalse.com

Cartifieate Mo, | CL-063-64

Pagelal2
Reaultof Galibration = B Without Adjustment [T With Adjustment
(albyation Badge: 20°¢-40°C
Table 1: This equipment was connected with wet bulb probe Model: HF3201.2 §/K: 16006218,
Dimensian ; Diameler 14 mm. Lenglh 170 mm.
lmmanlan Giandard fli%e] Emar
Dapth feading Boading "¢t a
(mm) (3] re
30 20.057 20.0 1 0,099
30 25,053 250 0.4 0.099
30 30.045 300 o0 0.099
30 35.038 349 0.1 0.089
30 40,035 39.9 01 0.099
Tabls 2 This 5 wilh probe Model: TP3207.2 5/N: 16010563,
Dimension : Diamater 14 mm, Lengih 150 inm.
Immecsion Standard g fosr i
Danh i Eeadling ‘o G
tmm] [} (4]
70 20,067 200 o1 0.0393
70 24.804 249 0.0 0.009
70 29.842 29.8 00 0.009
70 34782 347 Q1 0.093
70 39,740 396 Q1 0.059

Tahle 3; This equipmenl was connected with Globa thermometer probe Mode! TPI276.2 §7n: 16003200,
Dimension < Diameter 8 mm, Length 370 mm.

Impnersion Sandard Ll Eerix

Cacth Beading Banding [§+] (8]

{mm} e (5]
110 20,058 201 0.0 0.029
110 25053 251 Q0 0.089
110 30.045 301 0.1 0.099
110 35038 351 0.1 0.099
e 40.035 40.1 o1 0,099

/8.5
T oumunon ot

Equipment Name : Heal Stress Moniler with Sensar
Manulactursr, ; DeltalHK

Model: HD32.2

Serial No: 16002005

1D Ne: BKK_FS0682

oy
J 43/14-15,67/35-30, Bol Pelenkasem?,?/), Pelchhsgem Rd,
AC ‘Watthaprs, Banghohysl. Bangkok 10600 Thallend,

ot e Tol: (66) 02.86B0812813 Fax: (66) D2-8680240 www]itanates.com e

RTIFICATC OF CALIBRATION

Centificate No. 1 CL-075-04

Pagalal2

Customar

Nama ; ALS laboratory group (thalland) Co.Ltd.
Address ; 104 Phatthanakan 40, Phatthanakan
Rd.Khwaeng Suan Luang, Khet Suan Luang, Bangiok
10250 Thelland.

Referance Used Durlng Callbration

1.Stendard Temperature Probe Modet: STS-100 ASCO,
Serial Mo G6ET632 0%, Due date: 25 Mar 2022
2.Digat Temperature Indicator Model: DTI-A0G0-A MK
H, Serlal No_; 67140700591 Due date: 04 June 2022

Calibralion Procedure

The temperature calbrion was done by InHouse
calitiation method as WICLDOA  pecoding Lo
comparison method with standard dlgtal temperature
inticalor  and  standard  lemperaluig  proba.  The

Recelved date : 8 SEP 2021
Callbration date : 1 OCT 2021
lesus date 1 4 OCT 2021

Callgration Condtion
Temparature  {2353)°C
Retatlve Humidity : (S5L15)%

Traceebliity

The measurement resuits e waceable lo the
htemational system of unis (S1) through Natlanal
InsUits of Metrology Thafand (NIMT) Certlficate
number: TT-0036 21. Cenllicate number: ERQ032-

UUCH : Unit Under Callbration
Tha reported expanded uncantainty 1s based on slandarg unceriainty multiptied by a coverage factor ke2 providing
o ievel of confidenca ¢f approximately 9595,

# End of Centificata %

HRANATI AL50CIATES 1o ot

teinperature seale use was based on (13 90, 21
<,
revewy . Jtlery
srerovenev i,
vt o owte 12 fo2...
=

Callbrated by Prow

O tr, Sorawit Thachalad Mr, Parinya B&nrlchamen .

B Miss Orathal Wiwatwittaya Technical Supporl.

and Callbrallon Manager
| JLRANATE ASSOCLATIL OO, LT

TH.S CERTIISATE RCPONT LAY HOT BE REPAQCEDUCED EXCERT IN FULL UNLESS PRRMISSION FOR REFRODUCTICN
MAS RECH QRTANET I WRITING FROM THE LARORATORYT,

J 631 4-15,07/35-36, Sol Pelchhasem?7,7/1, Petchhasem Fd,
Watlhagra, Banghokye!, Banghch 10600 Thalland.
Tel: (66) 02-3480812113 Fax: {64) 02-84805480 www iranotee.com

o
J &3/14-15,07/35-34, 3ol Pelchkasem?,7/1, Pelchhasem Ad, % R
NAC Walthaprs, Bangkohya), Banghoh 10400 Thallend. t(“'?—_\:;j ot N
PN ‘gl: (60) D2-A6808 12813 Fox: (66) 02-8620860 www.lranatee.com o CAbtatacan fa?
Conuficata No. : CLOTE 64
Pope20f2
Basuft of Calibvptign s & Withowt O with
(alibration Range: 20°C-40°C
Euneston
Table 1= This equipment was connected with wet bulb probe Model: HPI201,2 $/N: 16008205,
Dimension: Diameter 14 mm. Length 170 mm.
Inmeion Standard W Er
Regly Reading e e
{mim) [3-] 4]
30 20.055% 199 0.2 0.009
30 26041 249 01 0.099
30 304023 288 €1 0.099
a0 35024 349 0.1 0.008
30 a0.024 399 0.1 0.09%

Table 2: This squipment was connecled will temperature (Hobe Model: TR3207.2 57N: 16009355,
Oimension: Diameter 14 mr. Length 190 min.

[mmersion Sengacd [Viv Emor
ety Reading Bsetine 5] o
) ) )
0 20055 201 214
) 24581 248 o1
ut 29837 297 Q1
70 24778 345 0.3
10 30781 305 02

Toble 3: This equipinent was connected with Globe thermometer probe Model: TR3276.2 $/8: 16003186,
Dirmeasion: Diameter & mm, Length 170 mm.

Imaaesion Siandayg e feer

Deptn Beading Rezding oy e

fmm} 8- ey
120 20058 201 0o 0.008
110 25040 231 L5 Q.0%9
110 30,024 301 01 0,098
10 36023 351 o1 0.099
110 40,034 401 o4 0,089

UUC* : Unit Linder Calibvation
The reported gxpanted uncertalnty |5 bused on standard uncertninty mulliplied by u ceverage faclar km2 posiding
& level of canfidence of Bpproaimatety 95%.

% End of Cartificate #

CERTIFICATE OF CAIIBRATION

Cerlifcala No.: CL-O53 €5
Page 10i2
Kame: Digital with RTD
Manufacturer.: DeftaOHM
Model: HD32.2

Sarial No: 15006710
10 No: BKK_FS0572

Customer

Name: ALS laboratory group (thallend) To.Ltd,
Addross; 104 Phanhanakan 40, Phatlhannkan

Rl Khwaeng Suan Luang. Hhel Suan LuangBanghok
10250 Thalland.

Refarencs Used During Calibration

1.Slandard Temparature Probe Model: STS-100 A5G0,
Serial No.: 66768209, Due date: 25 Mar 2022
2.Digital Temparalure Inclcator Model: DTI-1000-A MK
I, Sedal Ho: 871407-00591 Due dole: 04 June 2022

Callbration Procedure

The temperature calibration was dons by in-House
callbration  method 86 WICLDDL  according o
comparlson method with standard digital lemperature
indicator and standerd temperature probe. The
tamperalure scale use was based on IT$.90,

Received date: 36 MAR 2022
Calibralion dale: 17 MAR 2022
Issue dale: 18 MAR 2022

Callbration Conditlon
Temperature: [23£3) C
Relative Humlgity: (5521510

Traceablitty

The measurement results are traceable ta Lhe
internslional system of units [S1) through Naticnal
Institule of Metrology Thalland (NIMT} Cenificata
number: TI-0036-21, Centficate number: ER-0032-

21

REVIEW BY

Ll
APPAOVED BY ék(_j

nexr e cre 1303728

Cafibrated by
O Mr, Sorawit Thachalad
2 Miss Orathal Wiwatwittaya

JTRANATE ASHORATE C0, L1T,

nchateen

M. Parinya
Galibration Department Manager

JIRANATE ASSOCIATES COL LTL,

THIS CERTIFICATE REPORT MAY NOT BE REPROCCOUCTD EXCEPT IN FULL UNLESS PCRMISSION FOR RCPRODUC-
TION HAS HEEN OBTAINED IN WRITING MROM THE LABCRATORY.




y:
03/14-15,07/35.34, S0l Petchhasem7,2/1, Pelchhasem Rd, ~
62/14:16,67/35-36, Bol Pelchhasem?2,7/1, Palchhasem R, Welthapis, Banghohyal, Banghoh 10600 Thalland, 7
Walthopra, Banghohysl, Banghoh 10600 Thailand, i essniss s Tels (46) 02-6080812073 Pox: (00) D2-B480850 www))
1., Tel: (60) 02-8480812813 Fax: (66] D2-0480880 wwwranater.com

Certeats ho: (058 FICATC OF CALIBRATION
. " " B Cartificalo No. : CL-D0A-B4
Bssultof Calibration; B Without Adjustmant  D'With Adjustment e
5 20-40°C
" Equipment Name : Heat Stress Monitor with Sensor
Table 1: This equipment wes cannected with wet bulb probe Model: HP3201.2 5/M: 15015852 Manufacturer, : DeltalIHM
Dimangion; Dlameter 14 mm, Length 170 mm, Medel; HD32.2
Serlal No: 15008300
Immecsion Sanderd e Empr Ungerteinty 1C No: BKK_F50681
Pathy Reading. Beadlng r'e o
mm} (9] 5~]
30 20,082 200 0.1 00939 Customar Rocalved date: & DEC 2021
30 25077 251 00 0.000 Name; ALS laboratory groun (Inaliend) Co..Lud. Calibration dsto: 13 DEC 2021
a0 30.069 300 0.4 0.080 -;gdfﬁﬁ 104 Phatthanakan 40, P Issue date: 14 DEC 2021
30 35.084 a0 01 0.050 w.;.,:gv;a;;rl\rs\;an Luang, Khet Sutn Lueng Banghok
el 40.058 A0.0 Q1 0.089
Table 2: This way with prabe Model: TRIZ0T.2 5/N: 14036714,
Dimension: Dlameter 14 mm, Length 150 mm, Reference Used During Calibration Calloratlon Condition
1Standerd Temperature Prolie Model: S75-100 AS00, Temperalure. (2353)'C
Serial No: 667662-09, Dun dale: 25 Mar 2022 Rolatlva Humbity: (552 151%
Immérlon Stamtan g Egm !.lm_mm 2.0igltal Temperature Indicator Model: DT)-1000-A MK
Degth Eeading Beadlng e o U, Serlal No.: 871407-00591 Due date: 04 Juna 2022
Imm} ra o
0 20,082 202 o1 0.099 Callbration P
251 250 0.1 0.099 ration mufﬂ Traceability
;g 3: g;g 29.9 04 0.099 The temperature caligration was. done by ln-House The measurement resulls are traceshle to the
.l 4- o ooe calibration  method o3 WICLOOL aecording o intarnationa! system of units i51) through National
70 25.062 348 T & compsrison method with standard digital temperature Institute of Metology Thaitand {NIMT) Cerlificate
70 40,036 39.6 04 0.088 Indicotor and Etandard temperature probe. The number TT-0036:24, Cenlficate nymber: ER-D032-
lemperature scale use was based on /15.90. 21
Teble 3: This squipment was connaclod with Globe thenmanter probe Model: TP3276,2 S/N: 15021632,
Dimension: Diameter 8 mm. Length 170 mm. ——— e e
7
wacaee Tkt P
Ieamerzion Smodeed UG Eme I.Inuﬂcl’mr i
tegt Beading Bendnz ‘o r e ffi
potan o o SETROVED DY it
110 20.082 20.1 0.0 0.029
110 25077 25.1 00 0.009 ATE I?g( 12 /12 {
110 30.069 30.1 04 0.059 e
119 35064 35.1 00 b.0s9
110 40036 40,1 00 0.099
LUCH : Ui Under Calibration
Tha reponied expanded uncertainty is based on standard uncerialnly mulliplied by & coverags faclor ka3 provicting %!:Lbnw by J Appioted
y Imalely 95%. r. Sorawlt Thachatad Mr, Parinya Boontharoen
@ lovel of confidence of approximately ) T2 Mis3 Cratnpl Whvatwittosa

Technlcal Suppart
ond Calibration Manager

% End ¢f Certificate % NAC

ATR assocatls Co. 1D,

]
NAC

JHLANATY ASSOCIATES COL, LTD,,

THIS CERTIFICATE REPOAT MAY NOT BE REPROCEOUCER £XCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION
HAS BEEN DBTAINED [N WRITING FROI THE LABORATORY,

J 63/14-15,67/36-30, 501 Pulchhosem?,7/1, Pelchhasem Fd, 7, ALARBIAPA) o
i TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JA
C Wellhagra, Banghatye!, Barghch 10600 Thatand. . CORFORATE SERVICES & EQUIPMENT CALIARATION AND TESTING SERVICES .
n ot et e Tels (66) 02-8680812413 fax: (66) D2-8680860 wwwj com i 5344 PATTANAKARN ROAD SO 13, SUANLUAND, SUAKLUANG, BANGKOK 10290 (7
TEL 0-2313-1008-24 FAX 0-3F19-05d WICTITMAZENS
Cerlihcale Ne.: LD -4 i CALRRATION By
Pagn2el2
: : i ] Cortificate No.: 21PFH3S
Besuitof Galibrations: @ Wisnoust Acjusimant ) With Adfusiment : Certificate of Calibration Page: tot3
Calbratlon Raoge: |~ 20-40°C .
Eunction: ; :
Table 1: This squipmont was conneated with wet bulb proba Mode!: HPAZOL2 S7N: 15003275, .
Dimensicn: Ciameter 14 mrm. Length 170 mm. E"‘"“'""'"" :“ M";;ER This cariticate may nl by Papeodunss oltwr than n bl
Manutagtucern EARM wxtopl with Lha priar writen approval of e basd of
Deqhy Epacing m Erncn,x [§-] Mode! PMES1ZL Corporata Sarvices 3 Equipmant Calibration and Tatng Sanvices
{ma)y (5~ e Barisl Ho: Hi2AK20118
30 20,061 201 60 2099 -
a0 25.051 251 00 0.000 10 Hou: BKX.
30 A0.036 304 0.1 ez 1] Condiign As-Racelved: New Kem ki
30 35.033 381 0. oras
: ® 284
a0 40,025 40.1 ‘01 n.ss Racalved Dale M Ao
Dote: ] 2021
Trble 2: This vias with probe Model: TP3207.2 S/N; 16031950,
Dimensinn: Giameter 14 mm, Length 150 mm, Raturance; 1E0-07ITWSC Submitted by:  ALS Laborstory Group (Thalland) Ce.,Lid.
Amblont Temporature: 23 % 23 °C
i irthanakan 40, Phatthanakan Rd.,
Immembn Snndarg we Euat Unsertalmy Relapvabumidy: (892 183 % 104 Phal
Qeoth Aeading Reading kol (4] Kirwiishg Phatihanaian, Khet Suan Luang,
(mn;) ‘a o . Bangkok 10250 Thakard .
7 20.058 20.1 oo 0099
n 24877 269 on 0.000 Procedure used:  Calibralion wers congucied using (n-houns callbration procedute CR-PHO1 by maeasuriag nI::\nn et )
70 20822 20.8 oo 0.00% lumincus-Intansity standard lamp (source-bassd mathod) Accorting (o tha Invera squam PRSI |
i 34778 346 02 G098 E mathod. -
0 39.730 308 0.1 0.099 Gondition of thia reault of caliration ’
Taible 3 This s with Globa probe Model: TP3278.2 5/N; 15008158, . 1Reference etandards inatuments : L
Dimension: Diametar 8 mm. Length 170 mm. ; astrument Moge) SerisiNo,  Cedlfesio o,  RuxDale '
) 1) Phoiomalry & Encorcer LMguide B8 m 120RCOD B1140006-1 30 Apr 2022 "
Lmensie Siandara wncenainy s 2 . 2021
] Sending Bnm{tfn: EE:){ e . 2) High-accuescy Imadlance Standard OL-FELL F-1472 TS0  00d
(mm) 6 i . 2.This tesult of catibrution was mada on requasied at the poinl spacified by customer, ;
110 20061 201 00 0.099 “ 3Tou Equipmont : Programmabla Vokaga'Curmen Source { Model : CLEA, SN ; 0G720784 .
::g :ggg: ;gi 3? gxg : 4.Tesl Equipment : lluminsnce Mster { Modal ; 51002, SN ; 950129 ), -
10 35033 51 01 .oos © S:Ta corlficate s valkd only fo e llem calibraled on date and place of eallbeation, i
0 40.025 40 0.1 o.cg " BThs Cerifieation I tracaable 1o the Infemetional Sysiem of Uink maintained at- REVIEW BY :
UG 1 Unit Under Calibration " “National Instsle of Malrology Thatiand (N1MT) APPROVED By Nl B
The repoted expanded yncenainty is based on standard uncedtalnty muliplied by 3 coverage factor ka2 providing .
& leved of confldente af approximately 95%. kL X o
P NEXT CAL, DATE ... 3/2/32 i
% End of CertiNicats 4 h -
v
Ve
Callbrated by:  Nuntrwsl Xhamchal Approved SRnatory £ &f Lu/ :
08 Date: 10 Soplomber 2021 |+ Phalinea Prabpalpal .
* Chatchawan Khunplisek. .
JIRAMATE ASSCKTATER OXL, LT, (] npi
LA R s B i * =

" b 0256210




a 1048358

BN AT B
)
TECHNOLOGY PROMOTION ASSOCIATION CTHALLAND-JAPAN) i
: CORPORATE SERVICES ): TQUIRMENT CALIBRATION AND TESTING SERVICES B
i U PATTANAKARN ROAD SO 18 SUARLUAND, SUANLUANG PANGEOK 231 ri- '/
. Cart, No.: 21PH425 TUL.ITI-MM-37 AKX, L-279.5¢0 el o
‘ Page.: 20l 2 i'\
) ' CefLNo:  21CH4EZ /i
o Rasult of eallbratian:. {* ) Wilhout adjusimenl  ( } Ahar adfustmont Page:  10f3 \
e —— :  Autorange > : : ’
! . Function: Hlumiranca Measuremenl Range " Uncartaln Cel‘tlﬁcate of Cahbratlon /f
A Standerd Value VUC* Reading Erer 4
: T ™) (lx) (k) Equlpment ; pH Meler ,',‘
o 0 0.00 0.00 t:)'f: ,’;‘ i Manufacturar ; Matlter Toledo J’i
o { ¥
i 15 EEE] '2:2 Py o “ Model : SevanCompact 8226 U-
: z - ) :
; 100 1004 os 2 I Sarlal No. : B520848428 ~ i
o 500 502 2 . I I REVIEWBY o] i
' 1000 1005 5 13 2l % b N, BKK_ENOO?Z e '/'
1, i .
2000 2000 0 @ o I\:; Condition As-Received: Used ltem LPPROVED Sy K..,l_ L\\J_ : T
2000 3000 o ;: 3 7 Retelved Dats : 26 March 2021 :.J
: 1,
. 4000 4010 :: - : Catlbration Dats : 2B Marchz021 | KEXT CAL DATE #
: 10 v
‘ 5000 s Reforenca; 2103-1008D8C-1 B
2
** The reported uncertainty of megsuraman: was based on a standerd uncerialrly muligled by Submittad by : ALS Laboralory Group (Thailand) Co,Ltd. i1
: tactor k =2, providing a lavel of canfidence of approximately 5 % 104 Phatthanakan 40, Phalttanakan Rd., M
& coverage ’ Khwaeng Phatthanakan, Knat Susn Luang, 1,
i Bangkok 10250 Thailand |
, Light source factor satting : LD = 1004 N
Wi Unit Undst Calibration. Amblent Tamparature : 25 = 25 ¢ i
. Ralntiva Humidity : (50 ¢ 15)% i
. Callbratien Procedure : In - house method : o
- CP-CHS by diree! measurement with slandard i
vollege calitvator and direct maasurement with :~‘|
carlified raforence material {GRM) i
- CP-CH8 by comparison with stendard thermometar A
vl
v 2
Callbrated by : Werakom Lamgagtrakul lfl,
; 3
: Approved by ; Tl '1}
Approved Signatery ;!
(/) Males Butknpsa i
{ )Salthip Meangmat %
{ ) Warakem Lemgagtrakud N ]
Izaue Date ; 31 March 2021
The U, ore for el probabllity of Rpproximalely 954
A " 1 T eevtificaic inay mul b reproced oiber har i Ball. eacep with 1b¢ frime wringn.
- i o Apvrusal of the head of Crvprrate Serviees 3 Exument CaliNsime sad Trating Scrier.
L 1
z |
v A
@ @ CartNot 21CHd52
Page: 3Jof3
CortNo.:  ZHCH452
Page: 25f3 Calibratlon Results
ctlop ¢ pH Measurement
Conditicp of this catlbratiey result Eupctiop !
1. Refaronce Standard (nstrumeni  : - Parforming thres buffers standard eurve by using butfar nominat pH (4,7,50)
Instrument Sedal No, D No. Lert. No. Due Date Unlt Under Standard pH Actusl pH | ActuslmV | Uncertainty of Ct;::‘f:rnﬂ
1) Document Process Calbrator 1305032 110RG022  20E4212 24 Nov 2029 Callbration Buffer Solution Reading | Reading | pH X
2) Rol. Standend Thermomater 4982054 110RCO4 2014233 16 Oct 2024 () 14 5
This certification I8 fraceabla to the | Systam of Unit at- °H Elctrods 4.008 4.010 1503 0.0048 2'00
- Traceabla to Nationa! Inslliute of Metrotogy (Thaliand), NIMT . 5.685 8.509 225 0.0077 .
ay 5/N.; 0265001 o3 2.00
16.012 10.011 1337 o :
2. Cenifisg Reference Maleralg + The measurement resufts ar breceabls (o Si tvough GPA chem Lig.,
ANSI-ASC National Actreditation Board, Accrediad No, AR.1835 . Function : Yemperatura Measuremant
*) Without adjustment
Buffer Solution Masufacturar Lot No, Exp. date Em:‘ lw“ with T¢ Probo;
pH 4.008 CPA chem 706684 08 Sap 2022 Model: \nLab Experl Pro-ISM
pH 6.085 CPA chem 722285 19 Ooc 2021 . - Garal Mo« 9265091
pH 10.012 CPA chem 722287 18 Dee 2021 B Dimension of probe;
3. This cartificate In valid only to the item callbrated on dalo and placa of ealibeation, -tength: 10 mm.
Calfbration Resuite  Diamelor : —2___mm
Eunctlon : mV Measurement - Immersion Depth = _100___ mm. b,
Parforming atandard curva by Fluke at pH {4,7,10) ) .
Nominal | Standerd Uncertalnty of | Covernga " . tUncertainty ¢f | Coverage | .,
A uc -
Vnit Under Valua Voltage | Actual Reading Maasuremant factor ; Calibeation Standard Ul ; Error messuremant Factor :
Calibratio Input . Point Temperature Rueina . :
alibration Inpy (amv) X I ) ey (*c) (t°c) k :
eH my mV pH B () { ..
PH Mater 4.000 17748 | 9774 4,000 0,058 200 : 50 25.003 252 0.167 0.20 w0 .
S/ BS203408428 7.000 0.00 041 7.000 0.038 2.00 e . 1
10000 | -t77.48 | 75 | 10000 0.058 200 ; Romark : » UUIG® = Unit Under Callbration .
. 1 il .
N Tha reparted uncerainty of messurement was based on a slandarg uncertainty multipfisd by a coverage 'r
. factor &, providing 8 level of confidence of approximately 89 %. -
-abe- ';
\ 1. "
A RN
. S T 2 4 1048958




HACH COMPANY
/014D Schex {aitnd] Urmited, Bullding D Room Mo, D3 11, 3rd Floor , No. T25/4, Srinakarin Road, Patisnakarn. Suaniuang. Banghok
|Phone +66 (02} 026-3525 Ext. O [ Fak +56(02} 026-3572 | yovw,sep bipthcomy
LABX 2200107

Tast Report

Luslomars 1 ALS Laboriory Groag (Thadand} Co., Lia.

Equipmnt 't Crioie Ml Manfstiu T RAGH

Coniralior Madel :  GRIO 10 No. T BRE_LGDO4Z

Controber Seddal No.  :  20040AD01722 Seneor SwralNo. 1 -

Daa of Leat t o amieen Pariod H

Eméronment lomperatre © 230 °C Humidity ;580 %RH

Resulis

intnment Chached

[ Craamistc A Rarork
D T 4] B rw O
¥ Powt Suppty {45 -86vDC) L1 s
3| Deiay Crace ) H rem O
4| Kiybound Check 2] H pae O Fa
8| Funcion Syuiem Progam ) M fm O

Loected

[ vt
T

Sheck with Stadan
[ Charactentx.

DPO-CHLORIEAR i
7 | suek (£ m
3 | EudwGizho ({023 & 000 mol) ™
9 | BiwndaniCZHo. 2 { 63 3 040 mom) o
10 Sundad Che 1 { 172 ¢ DM mpT) gt
DPGLHLORINEHA T

1| bk { o0 o) mon g
12 | SindwdCaMod (22 & 02 mom 24 ot 22 ot
13 Swad €O 2 [ 41 4 03 My s ingh T3 mgh
14 | sanemdCizho.3 {70 s OB mgl) [X] g L M0 moA

APPROVED BY @J

NEXT CAL. DATE 2’2_!1_15';%__

HACH COMPANY
/0 AB $tiax [Thalland] Umited, Bullding D Raom No. D3 11, 3rd Floor, No. 73574, S<inakark A0ad, Pattanakarn, Suanluang, Bangkok
IPhana +55{02) 026-3529 £ O Fax +55{02) 026-3572 | www 159 hpch com)
LABX 2200107

Sumnary of hachid
B i ostumeat cec sk ooty finlnsietnmnnranl A AR Tl e
0 ey £a0 work tug I8 reoing 10 dealats AFurdeahysii

O I inerumes coud oot werk it sculing \a eoair (iole alalanatndsn fuse drsnadminha

Sisndar? Eouiraat Lhed
Equipmen Equipmant LD.

Siandad Chicind DPD-CHLORINELR Lol Ne. AQIRT Exp cele : 22

Stndard Chiarine OPD-CHUORUNE-HR. LoING, Al Exp cubk ©  Ae-T2

Oighal mustl meler N 21100068 Dus date | IB-M22
Towmo hygrometes 5N ASEMT Ove dam | 20-Hb22
Tesigy : WILAILEK §. Approved by = Sa

{ Miss Witallak Sawangpun} { Mr. Suanyn Sartyanghoo! )

Asalstant Sanvica Division Manager

(gacs)

Ssrvice Enpinasr Posllion

o

TECHNOLGH; ¥ PROMUTION ASSOUTATION (THAILAND- JAPAN)

CORPORATE SERVICES 31 EQUIPAMENT CALIRHATION AND TERTING SERVICES
A4 FATTAKAKARN RDAD SO IR SUARLUANG, SIANLUARG RAKGKOK 11261 m

TILATNTM2T FAX 21041 L

i CertNo.: 21CG1448 :
, Paga:10f 2

i Certificate of Calibration

| Equipment : ! g
f quipt Burolte ReviEwey . 2 EON IS

! o
:rx Capacity : 50 mL :

E AFRROVED BY K—-L,AL- e
: Serial No. : - g

2 HEXT GAL. DATE .?.’f.'!f‘..[.?.g- . M

£ 10. No. ; BKK_ENDT) it e e+ e ,.
! !
‘rl Manufsacturar: Witeq ;r:

i K

i Madein: Gemany i

Submitted by : ALS Laboratory Group (Thalland) Co.tid, %

104 Phatthenakan 49, Phatthanakan Rd. o

Khwaeng Phatthanakan, ¥het Suan Luang ;‘

Bangkok 10256 Thaitand 4

u

Amblent Temparaturs : @0 2 25 ‘e o

Relative Humidty : 50 £ 10) % "5

Barcmatric Prassurs : 755 mmHg i

Callbration P:ocedure ; ASTM E 542 - 01 5

v

Calibrated by : Sarngeunkam  Wongsa .‘"

s:r,

1

Approved by : ;TMQ— il

Approved Signatary ]

{ ) Pomthippa Tamayakul |

{¥) Males Bulknien sl

{ )Ponpan Paipim ke

{ )Sdsuda Khamtha ‘

I

Issue Date ; 31 March 2021 4

Fs

Ti¢ Uncertainties are for & confidence probatilicy of approxlmalety $5%

Thin covificate mey md b epresiucnd uchet thas is 1l S3GE W D goine 2 mncs
Asvanal of the hemd wf Cororsar Servkiea ) Egtipeent Calibaation 1nd Teuting S0 .

Equlpment : Buretle
Recelvad Date s 24 March 2021
Condltion As-Recalved @ Used llem
Calibration Date : 30 March 2021
Refarance : 2103-1004DSC-5

LCondition of this result of calibration

1. Referenca Standard Instruments :
Instruments Model Serlal No. 1D, Neo. Ceriificate No. Traceabllity Cus date :

1) Balance XP205  B124206712 140RCOOT 21MM1B1 NIMT 02 Mar 2022
2) Thanmo-Hygrograph  TH 803 03153022  140ECO04 20H1434 NIST,NIMT 19 June 2021 -
3) Thermomatar 1584582  140ECO10 201141 NIMT 08 Ot 2021
Thia cartification Is traceabla 1o §1 Uinlt

2. The conifizate ls valid only lo the ftem calibrated on dale and place of calibration.

3. True value Is convertad 1o bua velume st the slandard lamperalure of 20 'C

Calibration result :

Nominal capaeity Reading Uneestainty 13
(mb} (mLk} (xmbL) Factor
50 50.0041 0011 200

. K]
Remarxy mi, = ¢m

" The roported uncertalnly of measuremant wes basad on a standard unoertalnty mulliplied by a coverage

fatier k , providing a leve? of confidance of approximately 5 %.

-ole-

a 1046350




Metrological Center

S0l ECO Servlces Company Limited
s CG 332 Moo 3, T.Banpa, AKaengkhel, Sarabur 18110, Thailand,
Saraburl Tel: +55 36273096 Fax : +66 3627 3100

NSC.TISIFTIS 17025
Bangkek Tel : +E68 9205 6851 , +860 B247 2380 CALIBRATION £244
Webshe : www.scleco.co th E-Mail : calibrate@scy coth
Certiftcate No, T211009 Page 1 of 4

Certificate of Calibration

Equipment + Chamber (Cold Roem)

Manufactorer : KOLDTECH

Model : KM 320 REVIEW BY .jﬂ)"[( ?
Serial No. : TBN-1012061/05 APFROVED BY Y—-I—-AL -
Customer Code : BKK _EN0167 NEXT CaL. DATE . l Iﬂ&
ID No. + T2463A3

Customer + ALS Laboratory Group (Thailand) Co.,Ltd.

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

Customer Location : Laboratory

Date of Receipt : 6 May 2021

Calibrated By + Watcharapon Songthong (Technician )

Approved By : 4‘“ /Boonchai Suriy
70 W&Y 2021

g (Site Callbratinn Manager)

Date of Issue H

The uncertalnties are for & confidence probabllity of approximatety 85%.

This Certificals Is Issued In with the af granted by the Thai Laboratory Accreditation
Scheme which hias assassed the messursmont capabllty of the Iasboratory and iis traceabllity to recognized national
standants and 1o the units ol realized ol the national standard laborslory. Thiw certificate may
nothe d olhar than In full ipt with the prior | of the pical Centaz,

FM-LIS 117/01:02-54

Metrological Center
SCI ECO Services Company Limited
3572 Moo 3, T.Banpa, A Kaenpkhol, Sarabur 18110, Thalland,

©ISCG

NSLITISHTIA 17078
ALl

Certificate No. T21100% Fagel of 4
Calibration Report

Equipment + Charaber (Cold Room)

Date of Calibration : 18 May 2021

Environment : Tempersture 1 23.4-249 °C

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 “RH

Condition of this results of calibration ;
. Thisequipment was calibraled by insert 16 standard thermecouples type T inte its chamber , the other one
standard thermocouples type T st for ambient temp . The calibration was dons in di

o WI-T20 ( based oo ASTM E145-94 { Reapproved 2001) and AS2853-1986 ).
All data show belaw were fina) values and the initia} data fom customer request, The temperature scale used

‘was based on ITS - 90,
2. Reference Siandurd lostrument !
fnstrument Model Instrument Na. Certificals Mo, Due Date
< TYFET THI6I-TNLI0 T210009 8 January 2022
TC TYPET TNi7I-TNIE0 T210009 B January 2022
PATALOGGER  34970A T149 T210009 8 January 2022

3. This certificate 1s tmecable ta !
ionel Institutz of Metralogy ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION G244}
4, Condition of callbrated item : good
Equipment Description :
TimeCenstant ___ 1 __ Howr ___~- Mineat _ 3 °C
Fresh Air Damper [ Open Fvin ] Mediom ) Max
Clctose
EiNot Available

o,

5. Adjustnent :
{ X without adjustment () aftes adjustment

Approved ByM

FM-LIS 117150563

Metrological Center
SCI ECQO Services Company Limited
33/2 Moo 3, T.Banpa, AKaengkhol, Sarabur 18110, Thalland.

e

NAEI3LTIS 13028
CALRRATION 024

Certificate No. T21100% Page 3 of 4

Calibration Report

15F

4

L.

A
CulCeutre, F=CenmrzofFace, A=Comer, BE=Centre of Edge

IC = TNi6! 12F . = TNI72|
24 = TNi62 13a = TNI?}
3A = TNIG3 JELY = TNI74
4F = TNIS4 15F = TN17j|
5A = TNIGS t6E = TNITé
64 = TNIG6
TF = TNI67
EF = TNI6E
9A = TNI&9
10A = THITO
1}F = TNI7L

r
Approved By._‘—it"_énl__

FM-L13117118-05-63

Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T.Banpa, A Keengkhei, Saraburl 18110, Thailand.

OISCG

HSG-TISHTHS 17025
EALIERATION B34

Cerfificate No. T211009 Page 4 of 4

Calibration Report

Measuremend Results

Average Reading at each poaitlon ("C }]

l Calibration Peint  [TNISITN162{ TN163| TN164 | TNIGS [TNI6H JnlﬁﬂmlﬁﬂlTNM?lTNlTﬂ
3 a2 | 23k | s23 | a4 [ 338 [asa[asi [ [ a9 [ 15

TNI7LTNI72 TNI73{ TN174| TN175 [TN174

356 { 218 | 352 2 a1 | 3

&S

Chamber {Cold Koam) Tempetature Dsteikution
Readiog (C) . N . o Cowmze
i [
seting ' Min , Max | Average Aversge (C) | Stabllity (£ C) | Uniformity { €) [Uncertainty (2 Fattor k
) 22,34 | 30 334 Lot 110 146 200

* The Actoted oncertalaty exclude “usiformity”

The eallbyation resnlt apply only the abave calibrated lem.

‘The resulc of test was found sccursle 23 shown on éafe and place of test only,

The reported expanded unceriinty [n bared om » staoducd uncertalnry moltiplied by a coverape factor & which for a t-dlitribution, providiag
wlevel of coofldente of mpproximately 95 % .

Approved By*ﬁmé—

EM-L13 112150563




Sartorius (Thaifand) Co., Ltd.

V28 Ko 8 PGB, Husybw s, Huayloraie, BUngics 10210

SARTORILS

CXBRANON 13 REVIEW BY .. 9 k '{

Cwﬂj icgi‘-ﬁg of Callbratlo? oo LL“AL

Sartorlus (Thalland) Co., Ltd.
129 Barmn B Rowd, lhlrhlm Huyiageg, Benghok 1010

" SARTORILS

Ceriifican

"" of Calibration

Cerlflcate Ne. 1220139 Page 1 of 3

Certificate of Calibration

Equipment t Liquid Bath { Water)

Manufacturer : MEMMERT

Model : WNB29 REVIEW BY ... : emiediie
Serial No. : L611.0135 APPROVED BY LJ‘H»AT
Customer Code : BKK_EN0148 NEXT CAL. OATE }(Sl\?-.'}_- .....
ID No, + TEAS5A4

Custemer 1 ALS Laboratery Group (Thailand} Ca,Ltd.

104 Fhatthapakan 40, T kan Rd., Kbwaeng Phofthanal

Khet Suan Luang, Bangkok 10250
Customer Location : ORGANIC PREPARATION LAB

Date of Receipt : 26 January 2022

Calibrated By H Wu;charapon Sangteng (Technkelan )
Approved By H / Sujjar Nakankred (Slte Callbration Manager)
Date of Issue’ H M

Tha uncertainties are for a confidonca probabllity of approximately $5%.

Thi ificat Is Issued In with the tons of granted by tha Thal Laboratory Accraditation
Sthems which has uskessed tha messursment capability of the laboruioy and s baceablity 1o repognized nationsl
atandards and fo the units of measuremant realized at the comeaponding nationa siandard laboratory, This certificais may
not be reproduced othe: thar (s b wxcept with the pricr wiitlsn approval of the Metrologleal Center.

FM-LI4LI701-02+64

Model K : o .
e ceL one 2 Iq}a‘) B fodel Humber MSUZZ}S—DDD DA Certificate No.: 213010263
. Beseription : Analytical Balance Jssued Date:  Mandiy, Scatember O, 2021
Model Number:  M3U2245-000-DA Cemificate No.: 218CID261 Serial Number: 27405555 # BKK _ENODO3 e No.: 502053
Description : Analytical Balance _ Issued Date:  Monday, September 06,2021 Manufacturer:  Sartoriug Page No.: N 20f2
Serfal Number; 27405555 # BXK_ENDDO3 Reference No.: 502052 o
Manufacturer;  Sartorlus o Page No.: Calibration Results : Withaut Adjustment
Customer Name:  ALS Laborstory Group (Thailand]Co., 118, _ Repeatability i
104 Phatthanskarn 40 Phatthanakara R, Khwaeny Phasthanakan, Rret Soan Lyang, Banghok 10260, Eccentriclty (Off-center loading error)
aaf fes e » s by Prat oF
Caliorated Place: WbRoom . e et oz & O e o e i ey s v o
E— | ashicns getiond scewkog o o a4
T TTTTTTT T T T Neminal Value : [Low Lpad) 20.0000 90,0001 |y ,
Colibialed By:  MrChonchailnthoma Calibration 20 g 23,0001 T;:Tnimm' P :gm 9
Calibration Date:  Frlday, September 03, 2021 _ . Procedure No.:  This callbration was conducled by Tolerance 20.0000 : 9
i s aooor g 20,0000 Ditference
Based on UKASLAS 14 e | 20.0001 S
Nominal Valus ; (High Load) 5, 0000 7 | 5. 0060
Metrological data : Ambients Conditions: 200 ¢ 20,0001 3 D' 500D
Capacity: 220 g Readabilty: 00001 g Tempmatre: 235+ 50T Tolerance 70,0008 . T
: Humldity:  SS1%RK £ 100%RH om01 g #0.0000 m T o
Reasons for calibration Pressure P - 20.0000 200, 0031 o s
[ b satatanon [ Serace { Repured (3] Fla-calivabony Haslalence i Condition: [Doootopre [ far Standard Deviation 0,80005 0.00095
Measurement Methad ~ UKAS Publication Ref :lab 14 Linearity
P Raraty; aise culkd Racarity o -
The teasutement uncertalnty stated ks the expended uncerlainty which 15-obtalned from the standard uncertalnty mulliplicd by the coverage Tolerance
#act0x [ka2) 16 provide » level af confidenee of approximately 95%. It s determined In aceoidance with the Gulde 1o Expression of Uncertainty in 0oz g
Measurement {GUM). The calibration certilicate documents the Lraceability 1o Nxtlanal Standards, which realist 1ht unil of measaiement " ~
aceorcing to the lelermational Standard System of Units (8). Repart af Tolerante came for (s of Sartorlus Metrologleal Specifiatians Homlnal Velse | Convenionsl Massvalue | Displayed Value Devintion Uncertainty
" B (g} la) {a) [
Traceability: []] 0.0100 T, 0100 0.0050 F.00013
) : ] 0.1004 0.1300 0.0080 ©.00013
Model Humber Dﬂmgunr\ Tiaceabiity _‘Cetficate No. 1 1. 0600 1.00¢3 0.0000 5. 00013
T T 2 2.0600 Z.0000 7.0000 9.50613
3 5.0000 5.3000 G.0000 4. 00013
10 10.0000 10.0000 0.0000 0.00013
20 20,6060 20,0069 0.0000 6.00013
50 50,0001 50.0002 0.0001 0.00014
This crrtificate relzle 4nd 1pply this equlpment cnfy. 5 100 160,000~ 05,0002 0. 0901 5.00018
m;ﬂnlﬁnlemrmlk ieproduced other than n fullexcept with the R T 200 200.0001 200.0001 ©.0000 T.000%3
) ol The' o Dvidon Sareds Cn - A
Maiand) On, Led. e . _ EndofRepont
15017025-RF-22 26M0/2020 R2 Mr.Chonchal Inthana(Technical Manager) | P (5017025 RF-22 P L
Metrological Center Metrological Cent
SCI ECO Services Company Limited @ ’ SCG eroogica ener
ECI ECO Services Cempany Limited
SCG 3372 Mea 3, T.Banpa, A.Kpengkhol, Saraburi 18110, Thalland. pany
Sersbud Tel: +66 36273096 Fax : +66 3627 3100 WG T TS 1902 33:2 Moo 3, T.Banpa, A Koengkhol, Sarabufi 18110, Thiiland. b A
Bangkok Tel: +868 9205 6851 , +669 B24¥ 2350 CALIBRATION 1144
Website - www.scleco.coth  E-Mall: calibraleg@scg.co.th
@scq Certlflcate No. T220139 Page 2 of 3

Calibration Report

Equipment : Llquid Bath { Water }
Date of Callbration i 31 Janvary 2022
Envirenment : Tempernlure @ 224-239 “C

Linc Voltage : 2214-2154 V
Relative Humldity ¢ 55-65 %R

Conditlon of this results of ealibration ;
1 Thu equipiienl was £alibrated by insert five resistance thermemeler detectors into its water bath |, the other ane
iple 1ype T uge for ambignt temy . The calibration was done in sccording
1o WI-T36 [ based on ASTM ET13-80( Reapproved 2003 ).
Al data show below were final vatues and the initial data from cusiomier request . The wnperature scale used
was based on 1TS - 90,

2. Refezence Standard Instrument ¢
Instrumeny Model Instrumenl No. Centificate No., Due Dale
RTD 100 OHM M34 ICHI-C1IER T2I0115 2 February 2022
DATALOGGER 33704 Ta? T210115 2 February 2002

bl

This ceriificae is 1raceable 1o :
National Institute of hetmlogy ¢ Thailand ) thmugh Moirlogical Center { NSC-TISI-TIS 17628 CALIBRATION 0244.}

4. Condition of calibrated item ! good
Equipment Description ;
“Time Constani | Howr __+  Mimie At__60 "C
5. Adjusiment ;
{ X ) withoul edjustment t ) oher adjusiment

Approved By,jL——

FM-L15 117/15-05-63




Metrological Center
SCI ECO Servicas Company Limited
3372 Moo 3, T.Banpa, AKeengkhol. Saraburl 18110, Thailand.

@ISCG

HEG-TIELTIS 11121

CertHleate No. T320139 Page 3 of 3
Calibration Report
Side View Tap View STDM u__cu4
T e ST *B5  Guomanic Canier Refereace oty
. ! e s < ®
oL _. S o g e e apln —aom) l l
| G
STD1 = _ovi =L 4 l.wvs-ﬂ_!.*

LUC 5 o
— —_—
t # [~ #5 = Position of Warking siandacds
=0 = Medivm lovel s 8 m. Working space dimension: 62 % 41 X_ 14 (wsLxigy
= UUC s medium :  Water

» Working standzrds arc localed sl __2.5

cm. away from cach coner and walls,

Measurement Resulis;

Average Siandard Reading ot ench poslilon (’C)
Calibratlon Polnt Cli-1 CH-2 CII-3 Cli~+ CH-5
“ 3955 G0.04 60.12 £0:01 5949
a5 .17 5439 2534 £4.78 [
95 9148 9314 9381 93.03 93,28
Liguid Bach { Water) ‘Tempernture Binrlbution
N Rending ('c) Stabitity Uniformilty Uneertalny Coversge
Selling (€ tn,Max | Average “c) @'C) 4°C) Fuctork
510 605, 6} &0 010 0.19 028 200
#ha 439, 86.) 6.0 011 019 0.12 206
95.0 4.8, 951 Hy o014 0.51 038 2.1
* Thr quaied uncertaluty eaclude "untformlty®
T el npply aaly Item.

“The reswit of test was Sound Recurale aF shewn on date and pluce of brst anly,
The seported expanded uncertainty lsbssed onx standard uncertainsy muliplled by u coverage factor & which for n t-dlaizibution, providing

4 level of eonNidence al approshmately 5 % ,
By

FRELIS N H13-D5-63

TECHNH.OGY PROMOTION ASSOCIATION (THAILAND-JAPAN}

TORPIRATE SERVICER L FQUIRAINT CALIERATION AND TESTING SERVICFS

#3402 PATTANAKAKK ROAD S04 14, SUANLUANG, SUANLUANG BANGROK 10258 h
TEL GN7-30m.37 FAX.0-7719.840

NECTWETL R
CALIAATION st

Cerl. No.: 21TM2189
Page.: 10f3

N

Certificate of Calibration

i H Equipment : Hot Alr Oven
. REVIEW BY o I
i Manufacturer : Mammerl
; woRovED DY Al M
. Modal : UFE 500 ’ |'
“
| : | HEXT CAL. DATE
I Serla! No. : GE11.1574
10 No. : BKK_ENDOOT
Submlitied by = ALS Laboratory Groug (Thailand) Co.,Lld.
104 Phalthanakan 40, Phatthanakan Rd.,
M Khwaeng Phatthanokan, Khel Suan Luang,
g Bangkok 10250 Thaliand
- Locatlon ¢ Cven Room
Receivad Order: 1 Docember 2021
Calibration Date : 1 Decembar 2021
Amblent Temperalure : (26£10 )°C
Ralative Humidity ; [50£30)%
Calibrated by : Khit Rultanaprapachal
Approved by 1 Wlu . r,’.
Appraved Signatory 2l
( )}Pomihippa Tameyaku! "/
{¥) Malpe Butkruaa |
{ ) Suwit injai bl
b
Isaue Dato 7 December 2021

|
\
7

a
o

The L wre for probabllity of { Iy 95%

ot e rey tam b Gk, Ebicpt >
Apprser] af it hesd of Carporgte Seveices 1 Fuuipmend Calibeatum and Teslng Seerbors.

i
4

ST

Equipmant : Hol Alr Oven Gert. No.: 21TM2139
Condltien As-Recelved ;. Usad llam .
.. Raference : 120002081 .
Procedure Used ;- |
were using flon p CR-OT02 peconding Lo direct measuremant :
mothod with Data Acquisition which with T Delactor [ RTE j and
Thersocouple Type T.
The lemperature scale used was based on ITS-50.
Canditlen of this rasult of ealibration
1. Refarence slandard Insirumen:-
Instrument Mods| Serisl No. Carl. No. Dus Oty L
1) Data Acqulsiion 345704 MY44060450 214N 06 Mar 2022 |

2. This certificals Is valld ooly 1o the ltem calibrated on dale and place of calisration.
3. This corlficalion is fraceatle 1¢ the Inlemationa! Syslem of Unit.

Result of Callration ;- {*) wilhout Adjustmanl
" Functlen of WUC" : Temperaiure Source
_Frash alr sotting : Ciosr Enviranment during callbration
Beglnnlag Flalshed
1’= . Tamp. {°C } 25 25
REL Humid. { %) 54 53
» H H [AC Supply ( Voit ) 221 222
" Rel. 5. [0 No.: @
kA Callbration Palnt
, { 120,475,380)
' Posltion:| (104)°C _c
i oo 1| 15-HMRTD-03 | 18-147C-01
i _ 2 |18-MRIDN0Z| 18-14TCO0Z
: 5 ‘ . 3 18-14RTC-03 [ 18-14TC-03
! Peobal ion Detalts : o : 4 18:14RTC-04 | 18-14TC-04
Yo g 80 em D= 050 m 5 | 1814RTD05 [ 18-14TC05
Tows 5D em W 058 m & | 18-14RTDD6} 19-14TC0B
e 50 em = 045 m 7 |3iaRToo7{ {eaTcar
Cepacty= 041 m? 3| 184RTD08 { 18-14TCOB
' girel) | 1614RTOHe [ 18147C08
“
il
!
\
C i SR

"' Equipment Hol Alr Oven Ceit. No: 21TM2189°
- Conditicn As-Recalved ; Used ltom Page:2ofd '
.. Reference ; 2112-00020C-1 X
Reault of Callbratlen :- {" ) Without Adjustmenl Vv
" Function of UUG" : Temperatura Source
Fresh air satiing 3 Close I
Callbration | Yug* wye Tamperature Temperature Qverall R Covorage]
Palnl Setting | Reading stahility unlformlity Variation Facter i
(<) {c) () {£°C) °c) {*C) () L] 1
1040 104.0 i04.0 0.059 052 0.59 045 2 ..
1210 121.0 121.0 [KE 0I5 12 i1 2 N
1750 3750 175.0 0423 0.50 16 11 2 !
180.0 1600 | 180.0 013 083 18 1.1 2 y
Galibratlan Temparature { °C ) '
Polnt Position o
ey 4 2 3 4 5 & T 8 9grely | 7
1040 104.265 | 104.229 | 104.080 | 103.822 | 104.390 | 104,304 | 104284 | 103.804 | 103.808
. 121.0 120.838 | 120.519 | 120864 | 120.524 | 121.162 | 120.855 | 120700 | 120,128 | 120,728
11754 175.021 | 174.803 | 174,848 | 174,852 | 175830 | 175321 | 175411 | 174,440 | 175,222
Y 180.0 170.792 } 170.374 | 179.575 | 179.378 | 180.643 | 180.081 | 1B0.174 | 178.217 | 180.014

‘ Averags* ; The average of 20 values | sach position. Vi
' Yemperature stabllity : Qne-hall of the jreatast maximum difiarence of measured lemperaiure at any One BaNSOL. .
*! Temperature uniformity : The difference ef ot any sensors and the measured

- emperalura ai lhe ralerenca localion which ere observed at the sama Ume or 6l a5 close an sbestvation time as 1,
/. possible la the paltern or wilhin the chamber undar steady-stale canditions. .‘A’
) Gverall Vardatlon : The Dilfc of the and minlmum d sres throughout
*UUC* : UnH Under Calibration
"\ Note : Tha reporisd unterainty of measuremenl was included stabllity and excluded unlformity .

X ‘ The reporied uncenainty of measuremenl was based 6n a slandard uncerisinty multiplied by e coverage
*: factor k, providing a tevel of confidence of approximataly BS5 %,

~olos

GO T TE T R T T E T TR
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIERATION AND TESTING EQUIPMENT SERVICES
3344 PATTANAKARN ROAL 501 19, SUANLUANG, SUAKLLANG BANGKOK 102%

TEL. 0-31131-M00- 24

Certificate of Calibration

Equipment :
Manufactuzer :

Madel z

Ssriaj No. !

I Ne. &

Condition As-Recslvod:
Rocelved Date 1
Callcration Date ;
Refsrance :

Submitted by ©

FAX, 02210

Page.;: 1ol 2

"
b/
CartNo.: 21CH158R (

i
¥
Conduclivity Meter li
Meltler Tolado i
SevenCompact ;'-}
B42983216T !
BKK_ENDOSS M
Usad liam B

17 Novambar 2021
19 Novembar 2021
2111-058BD5C-6

ALS Laboratory Group {Thailand} Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khel Suan Luang,
Dangkok 10250 Thailand

Pt

e

P anio

Amblent Tumporalure ; (25 225 ¢
Ratatlve Humidity ; (50 £ 151% ¥ ;
Callbration Precedure: In *house methad : f:
+ CP-CHS : based on diracl measurement by |1
using referance malerial (RM) sl
78
Callbrated by © Walalek Sirithoan F’:/\
Y
i
Approvad by ; - ‘,f
/ Appreved Signalory ff | 1
(/) Matee Butkruea \
{ }5atthlp Meangmal il
[ YWerakom Lemgagirakul By
Issue Date : 23 Novembar 2021
The Unceriainties nre form ol app 95%.,

“Ths rerifhcabe miay nex b reprstsco by 1 i futl, xrepe = 1 P priom wringm
spprenal ol the e of Calim b and Tesing Capuipmet Serslord

A 0007977

* Conditlon of this result of callbration

"+ 1. Refarence Swndarg Insrumen =

Cert.No.: 21CH1589

Page.: 2012

Instrument Serial No, IB No. Curfificata No, Pue daty
) 1) Therromalar 9549224 130RCO03 211451 5 Apr 2022
“This certificalion is Iraceable to the Intemational System of Unil mainlained at-
v - Traceable to Nalional Instliule of Melrology (Thailand), NIMT
. 2. Cerlified Reference Matoripls
» Conducbvily calibration solution, Thermo Sclentific (raceable to NIST)
' Conductivity Solution Manufacturer Lot No, Exp. dats
24 uSfem Themno Sclentific 0512 23 Feb 2022
1413.0 uSiem Themme Sclontific 17102 30 Apr 2024
12.880 m&/em Thamao Sclantiic 230/01 07 Juna 2023
. - Contral Gonduttivity calibration solulion temparature by Waler bath (25:0.1) °C
" 3. This cerifficale s vald only 1o the tem calibrated on dale and place of calibralion.
Lalibration rosults
Function ; Conductlvity Measurement
{*) After Adjustment st 1413 pSicm
Conduetlvity Eloctrads Serlal Ne.: 5324270404
Standazd Batore Adj) After Ad) Uncertalnty Coveraga !
Conductivity Solution UUC* Raading UUC* Reading of Mpasurement factar
(%) k
84 pSfem 85.62 pSfem 85.52 pSicm 43 uSlcm 2400
1413 pSicm 1419 pStem 1413 pSicm 15 uStem 2,00
12.88 mSiem 12.82 mSiem 12.7¢ mSiem Q.14 mSicm 2,00

Ramark = UUC* = Unit Under Calibration

- Adjustment Cell conatant = 0.559929 cm '

faclor k. providing a level of confidence of approximately D5 %.

0o

- The reported unceralnty of measurement was based on 4 standard uncerlalnly multipliad by a coveraga

a 1083372

TECHNOLOGY FROMOTION A

SSOCIATION (THAILAND-JAPAN)

CORFORATE SERVICES 3 : EQUIFMENT CALIBRATION AND TESTING SERVICES

3MA PATTANAKARN ROAD S0I 18, SUANLUANG, SUARLUANG BANGKDK (0130
TEL.D-2717-1080 FAX 0-2715-p4r4

Certificate

Equipmant :
Manufactuzer:
Model ¢
Serial No.
D No. :
Recalved D
Tast Date 2

Refarance

Suhmitted by ;

Laboratory Condltien ;

Test Procedure :
Callbrated by :
Approved by 1

(/J Malos Bubkrues
| ) Saithip Moangmal
() Warakom Lemgagtrekul

w Date

Cart.No: 21TWa
Page.: 1of2

of Testing

CO Maler
T8l $”’ U[lc ?

BY e
100 REVIEW
151103204 APPROVED BY .=
BKK_END205 Qﬁh ||‘1'l

TE .

16 Janusry 2021 NEXTCAL DATE
10 January 2021
2501-042BWSCS

ALS Laboratory Group {Thalland) Co.,Lid,
104 Phelthanakan 40, Phelthanakan Rd.,
Khwaeng Phalihenakan, Khel Suan Luang,
Bangkek 10250 Thalland

Temperature {253 5)*G

Humidity 50 £20) %

In -house method : CP-CHB

by Comparison Tachnique with Axide Modification Mothod

‘Walalak Sirithaan

el .

Approved Signalory

25 January 2021

» 0251901

Cart.No.: 21TWE

Page: 20f2
Result : Dissolved Oxygen Meter Adjusiment With Alr 100 %
Dissolved Qxygen Proba No.! 18100772
Tltration Methed DO Meter
$tandard Davistlon

{Azide Modification Mathod) Reading
(mgh) (mpiLy {mafL)
B0 810 0.0055

This report was cartified only for the instrument wa tesled.ll Is ellowzble to ves for study
the system efficiency,The environnental Impact conlrol and present to organization It may concemed

Intend 1o uss for adveriising and refsmal purpass fs prohibited. This roport may not b repioduced

other in full,wilhout wrilten appeoval of the laborlary

a 1037070

Tl .
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIFMENT CALFHRATION AND TESTING SERVICES
: ' LOK 102 A

2454 PATTANAKARN ROAD SO1 I, SUANLUANG, SUARLUARG BANGKOK 10130 v

TELOINTAM L FAN.2TI854M CALMRATION BhtE

Cart. No.: 21TM168
Page: 1 af2

. * .
Certificate of Calibration
Equipmant 20 Moler with Sansor
Manufacturaer sl
Moglel : 5100
Serlal No. : 151102204
i Ne.: BKK_EM0205
Submitted by ; ALS Laboralory Group (Thalland) Co.,Lid.
104 Phatihanakan 40, Phalthanakan Rd.,
Khwaeng Phatthanakan, Khel Suan Luang,
Bangkok 10250 Thailand
Lozation TPA On Sita Calibration Leboratery
Recelved Order: 15 January 2021
Calibrated Dtate : 21 January 2021
Amblent Temperaturs ¢ {X10)C
Ralative Humldity : {50220)%
AC Line Voltaga : {R0% 22}V
Calibrated by ; Kritsada Chaitrong
Approved by : m .
Approved Slgnatory
{ ) Pomthippa Temeyaku!
(4) Malea Bulkruea
{ ) Suwit Imjal
tesue Date 28 Jenuary 2021
Tht Uneertalatles are for o protubllily of appraxk 1y 95%
This comificase mao wot b repemsdsced oeher than la full, 2seep with the ol u ririen
o Corpo 3: tupcns. € Tosung Senwer.
Ay
S
S ETL R N IR & 3

N D T LR
A 062387

5 .

DO Meter wilh Senscr

J.’ququmlnt:
: Condlition As-Received : Used (fem Page: 2of2
- Reference : 2101-D426WSC-B

Cart. No.! 21TM1E68

! Procedure Usod :-

: Calibralion wers conductad using In-house callbralion procedure CP-0T01 according to comparigon wilh
'I"Induslrim Platinum Resistanca Thermometer { IPRT ) into Temperature Bath.

;' Tha lamperalura scala used was basad oa FTS-90.

« - Conditlon of this result of ealibyation

- /1. Referance atandard lnatrument:-

Instrumen} Model Serlal No. Cert. No, Dus Date
"'11) Diglial Thermomatar 1523 2188090 2011389 20 Nav 2025
i . Th's certificale i valid only o the ltem calibraled on dala and place of cafibration.
.'_‘3 Thie certification is traceabie 1o the Inlernational System of Unll malnlalned at-
: - Natlonal Institule of Metrehgy Thalland (KIMT)
. Resolt of Calthratlon ;- (") Without Adjusimant
C'Function:  Temperalure measuramanL
This Instrumant was connected with lamperalure sensor, S/N.: 182100772
‘o1 | Calibration| Immersien Standare uuc Caverage
Polnt Dapth Tamperatura Error Uncertelnty, Factor
[C}) {mm ) () () [ £C) L]
2000 60 20,002 1854 -0.062 0.15 2.00

UUG* : Unil Under Callbralion

The reperied uncertalnty of measurement was based on a standard uncerlainty muliplied by o
coverage faclor k, providing a ievel of confldance of approximately 95 %.

~olo-

Vok

a 1038215

Metrological Center
B8CI ECQ Services Company Limited
322 Moo 3, T.Banpa, A Kaengkhei, Saraburi 18110, Thailand.

Seraburi Tel: +66 3627 3096 Fax : +G6 3627 3100
Bangkok Tel: +668 9205 6851 , +659 5247 2360

‘Webslta : vww.scleco.coth E-Mail : calibrale@scg.co.th

JISCG

HEC-TIZNE 17025
CALIBRATION 834k

Certlficate Ne. T212123 Page 1 of 3

Certificate of Calibration

Equipment ¢ Chamber { Incubator }

Manufacturer : SHEL LAD

Model : H202E vy oK E
Serlal No. : 802899 vy Lk AL
Customer Code  : BKK_END00S NTHT CAL. BATE el
ID No. : TT499A0

Customer 1 ALS Luhoratory Group (Thailand) Co.,Litd.

104 Phatthanakan 40, Phatthanakan Rd., Kh ¢ Phatthanakon,

Khet Suan Luang, Bangkok 1025¢

Customer Location : Wet Chemistry Lab2
Date of Recelpt : 1 October 2021
Calibrated By : Sujjor Naknakred ( Site Calibration Manager)
Approved By H ‘/4*1 /Boonchal Suriyawong (Site Calibratlon Manager)
Date of Issuc H 07 ocr 2t
Tha ur inties are for a confid prebability of spp 45%.

Thin Cortifieats I8 lssved in with the of granted by the Tha! Laboratary Accreditation
Scheme which has assassed (e massurement capabllity of the laboratory and its tratesbllity lo recognized natlons!
standards and to the unlts of realized at the national standard labarstery, This corificate may
nol ba reproduced alher than In hull axcept with the pricr wrilten approval of the Metrologicsl Canter.

FRI-LI4 17010204

Metrological Center
8C1 ECO Services Company Limited

3312 Moo 3, T.Banpa, A.Kesngkhol, Sarabur 18410, Thalland.

@ISCG

HAENA-NS 1700
CALIBRATION 0244

Certificate No. T212123 Page2 of 3

Calibration Report

Equipment + Chamber ( Incubator )
Date of Calibration : 45 October 2021
Environment : Temperature : 23.8-249 °C

Line Voltage : 227.5-231.1 ¥V
Relatlve Humldity = 55-65 %RH

Conditlon of this results of callbration :
1. This equipment was ealibraled by insert nine resistance thermometer detectors into its chamber , the other one
resistance thermometer defector use for smbient - The calibration was done in
to W1-T20 (bosed on ASTM E145-94 ( Reapproved 2001) ond AS2853-1986 ).
All date show below were final values and the initial data from customer request . The temperature scale used

was based on ITS - 90
2. Reference Standard Tnstrument :
Instrument Model Instrument No. Certificale No. Due Date
RTD 100 ahm 294{CH1-10) T210118 2 February 2022
DATALOGGER  34970A T47 T210118 2 Febuary 2022

3, This cenificate is raceable to ¢

National Institule of Metrology ( Thailand ) through Metrolegical Center { NSC-TISFTIS 17025 CALIBRATION 0244.)

4. Cendition of calibrated item ! good
Equipment Deseriptlon :
Time Constant 2

Hour __ 20  Minuz A__ 20 °C

Fresh Air Damper [ ] Open DMi!I [ Medivm 1 Max
Dcium
[XINot Available

5. Adjustment :

{ ) withoul adjustnent ( X ) efter adjustment

Approved By_‘M

FM-L13 17150503




Metrological Center
8CI ECO Services Company Limited
2212 Moo 3, T.Banpa, AKaengkhol. Sarabur 18118, Thalland.

@ISCG

NECTISIME 17023
ALl

Certificate No. T212123 Page 3of 3
Calibration Report
_rIH.‘!I? »on
‘!m 1 e lv-ail-l ——Chamber Edge
H &*ﬂu HP #w:m

”‘:;j_ /

+

Vo 4
w

Remark ;

Intemal Dimenslons of Chamber : W (Widih) = 70.em. , 1 (Height} = 130 e and D (Depth) = 38 cm.

5lzz of Installed Standard sensor pumber 29-CHI 1o sumber 20-CHE : == 5cm, b= % om. and ¢ = 3 cm.

Siza of Inytalled Standard scasor cumber 29-CHY : Wi2 = 70 eas2, H/2 = 130 e and /2 = $5cm2
Measurement Reaults

Averaps Sandard Resdlng wt tach posliion (°C)

Callbraiton Paint D-CIli | 2-CHL| 39-CHI| 1-CHC | 29-CHS | 29-CII6 | 2%-CU? | 29-CHN | 2-CHY

20 2004 | 2006 | 20.19 | 1286 1568 | 20.08 2012 1280 | 2007
25 24.99 | 2806 | 2818 | 2489 HH | B2 516 480 | 2810
Chamber { Incubator ) Tetmperatare THatributlon
. Reading 0T} . . Coverage
Settng {'C) Stablity ') | Valfermity (C) | Uncertalnty 57
Min, Max Avtrige Exctor &

200 . 200 @5 1.01 038 2.00
250 . 30 607 0.9§ 238 200

* The quoled unécrtainty exclude “unlfomiry”

The calibrtlon rerult apply otly the above calibmied ftem.

The resalt of st oot found h daie and place ofLest only,

The eeported expanded I based oo ¥ multiplied by acovernge factor & which for a ¢-disiibution, providing

s level of confidence of spproximalely 95 %,
ooy

FM-LIS LITr18-n8-6)

. ' Approved By,

F i (F A

TECHROLOGY FRUMOTION ASSOCIATION (THAILAND-JAPAN)
COMPOUATE SERVICES 3 EQUIFMENT CALIURATION AND ¥ESTING SERVICHS 7 ’
5344 PATTANAKARK ROAD 801 1K, SUANLUANG. SUANLIANG BANGKOK 10250 b frri Wy 4
TEL.O-ITITIB3T FAX 6 D19.0424 « Pl

IR

a CartMo;: 22CHIDG 7
' Page: 1olZ

s Certificate of Calibration
:’. Equlpment ; PH Mater
n Manufacturer ; Mettler Toleda
. Modet: sz
: Serial No, ! B317388431
,“; IDNo. : BRK_LGOGOE
1 Condition As-Recelved: Used llem
l',.‘ Recatvad Cate : 08 Febroary 2022
: Calibration Date : 30 February 2022
Refarence ; 2202024405612

Submitted by : ALS Laboralory Group (Thalland) Co. Lid.

104 Phatthanakas 40, Phatthanakan Rd.,

:/: Khwaang Phattharakan, Krel Suan Luang, W
i Bangkok 10250 Thallend "
g Amblant Tampsrature ; (@25 ¢ 25 C ;
I Ratative Hurmidity : [50 £ 15)% -
' Colibeatlon Procedura : In - housa methog @ : i
i « CP-CH5 by direct measurement wilh siandard ¥
N vollage eglibrator and direct measuremant ;
1/ wilh certified reference malerial (CRM} A
A
Calibrated by : Uthen Kankaw!

Approved by 1 Wlu,
Approved Slgnalary

(/) Malee Butkruez

{ }Saihip Meangmal

{ )Werakom Lemgaglrakul

Issue Dats : 14 February 2022
' The Unceriainib fora [ of ¥ 95%
il Tils T Wale Wray o o v pontmcc evbiet thes b Ful. €36 epd with the pricn mlicn,

1 Appes ot of the fiemd of Curguotate Scrticen - Fquipument. Culibymson s THing 3er ke,

A 0037820

Cert. No.:  22CH199
Page.: 20l2
Condltlon of this callbration result
1. Roferenca Standard instrumant +
Instrument SerlalNe, 1O Ko, Cert. No. Due Dale
1) Document Procesa Calibraior 43180088 130RC092 2161221 27 Apr 2022
This cerlificalion is tracaable Lo the Inlamational System of Unil malntained at:-
« Trageable to National Inslitule of Malrclogy (Thailand), NIMT

2. Certified Relerence Materials : Tha measurement rasults are iracaabia 10 S) through CPA chem Lid.,
ANSI-ASQ Neonal Accreditalion Board, Ascroditod No. AR«1835

Buffer Selutlon Manufacturer Lot No, Exp. date
pH 4.008 CPA chem 766820 23 Sep 2023
pH B.S83 CPA chem 7666822 04 Sep 2022 .
pH 10.015 CPA cham 765624 04 Sep 2022 L

3. This certifieala ia valid only 1o the ltem calibraled on dals snd placae of calibration,
Calibration Results

Function ; mV Measuramant

Periorming standard curve by Fiuke at gH (4,7,10)

Nominal | Standard Uncartalnty of Coverage
Unit Under Valus Voltage | Actusl Reading Measuremant factor
Input i
[ v v o {#m¥) * e
pH Meter 406 177,46 177 4.00 ©.58 2.00 -
S/N.: BE173656421 7.00 0.00 9 1.00 0.58 2.00 \‘,-‘
10.00 ~177.48 -i78 10.00 0.58 2.00

Funstion : pH Measurement
Parforming three butfers standard curve by using buffer nominal pH (4,7.10)

Unit Under Slandard pH Actual pH |Actuai mV | Uneertalnty of Coverage
Calibraticn Bufter Scluticn Reading | Reading | pH ineasuremant factor “F
{mV) [ 1 -
pH Electrode 4.000 4.0 178 0.0079 00 i
S/N.: 2026288 6583 658 3 .0088 200 '
10.015 10.02 =174 0.0082 2.00
Tne raporied uncariainty of maasuremenl was based on & standard uncertainty multiplied by a covarage o

faclor k, providing  leve! of canfidanca of approximalely 85 %. '
~lo-

TECHNOLOKGY PROMOTION ASSOCIATION (THAILAND-JAPAN;
CORPORATE SERVICES & FQUIFMENT CALITAATION AND TESTING SERYVICES \:\
AMAPATTANAKARN RUAD S001 15, SUAKLUANG, SUANLIANG HANGROK 12230 A
THLDBIT-HTT AR 621190408 CALIBLTION pher

Cart No.: Z2LM11
Pa; 1of2

Certificate of Calibration

Equipment ; FH Meter with Sensor i
Manufsctumer ; Matlier Toledo "
Y Mode! : Seven2Go 52 ;‘_‘
; Serlal No. 8617382431 " |
3 1P Ko : BKK_LO0004 ke
Sub:nitted by ¢ ALS Leboratory Group (Thailang) Co.,Ltd. A
H 104 Phalthanakan 49, Phatthanakan Rd., -
P Khwaeny Phatthenakan, Khel Suan Luang,
o Bangkek 10250 Thailand 1,;
Is Location : TPA ©n Sila Galibration Leboratory .
. Recalved Order : 8 February 2022 "
Calibrated Date : 11 Fubruary 2022 [
Ambient Temperature : (26:10)C u‘
Relatlve Humidity : (50£30)% N
ACLIne Voliage : {(220222)V o
%
Calibrated by ; Proacha Hiahib i
w“ ;'w“
i Approved hy : . N
L Approved Signatory 2
o { A Pomthippa Temeyakul ]
i {4 1 Malee Butkruos
" { ) Suwit Imjal 3

’ Insus Dato 18 February 2022
The Us ics are for 2 of ly 95 %

¥ R
Appeues) of the head uf Ditpotaie Servicra 3 Lipmest Calibvatiom snd Tesdiag Serviors,




2020 by Agllent Technologles

Certificate of System Qualification

EBRK_ELO027

Aglhent CeosaLub Compllance Servicen

. ES-0Q
- Equipment : PH Motor with Sensor Cart. No.: 22011
- Conditlon As-Recalved :  Used llem Systom 10 WY15010005
-, Refarence: 2202-0244D8C-18 Organization Name: ALS Laboratory Group (Thalland] Co., Lid.
.. Procedurs Used :« Orgarizalion Localion: 104 Phatihanakan 40 Phatthanakan Rd., Benghok 10250
; Calibration ware conducled uslag in-house CP-OTG1 e with
.* Induslrial Platinum [ IPRT ) into Balh, y
. Tha tampereture scele uzsd was bazad on ITS-80. Date: Septamba 12, 2621 S48:1 P
.. Eondition of this rasult of calibration N EQP Nare: Aglanifiscommandad
1. Reference slandard inslumank.- ;'. EQP Revision: ES.02.50
Ingtrumant Model Serial No. Cant. No, Dug Date . Cvarall Gualfication Stanrs: Past
+ 1) Dlgilal Thermometer 1523 24680BC 2115272 22 Mov 2022 v
. 2. This certificata i valld only 10 the ilem calibrated on date and place of calibralion. . v E—
- 3. Tls ceriification is kacaablo 1o tha International Systsm of UniL. o
* Result of Calibration = [*} Without Adjustment : [Pasa I
* Function:: Tempearature measuremenl. t
. Thig Instrurment was connected wilh temperature sancor, S/N.: 2026288 o Instrumant Tazts
Calibraiion| immerslon Standard uucr Coverage 4 |P"‘ . l
Error Uncadalni '
Pgint Dapth Temparatura R = Factor
(%) {mm) (¢} (c) (2 k Autosamplar Oparailon
20.0 120 20,003 202 0.197 0.18 2.00 = }
25.0 120 25,003 26.2 0.197 0.168 2.00
30.0 120 30.004 34 0.256 0.168 2.00
35.0 120 35.002 35.3 0.268 0.16 2.00
40.0 120 40.002 40.3 0.268 0.16 2,00
45.0 120 45.005 45.3 0,285 0.16 200
5.0 120 50,005 50.3 0.255 018 2.00
UUE": Unit Under Calibration - { ’ .

The reported uncerlainty of measurement was based on & standerd uncortainly multiplied by &
covarage factor &, providing 4 lavel of confidenca of approximately B5 %.

clo-
o REVEWBY ..
it
; APPROVED BY _EM_V'{
NEXT CAL OATE 1213
Dale: Seplamber 13, 2021 548:11 P
% Bysiem ID: WY15010003
Fagelis
a 1095813
2020 by Agitont Tochnologien Agltent &rassiab Compilancs Esrcas 2020 by Aglisnt Technologien Agtent Grosslab Compllance Sarvicas
Instrumant Detalls Electronic Signature
Purposs Purpose
This section dascrlbas the as d e e 1o £ o i e e ¢ = — - This signature.page was crealad and publithed becauss the AGE skgn-off aetion wis sxecurted, whigh 1s valid for the entire documenl,
Inciuding atiachmants, Tha ACE tign-off ls an q1 distingl i uniqus LSsImATe
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Metrological Center
SCI ECO Beivices Company Limited
332 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110

Telephona : +66 2 586 67924  Fax : +6B 2 586 5109

E-Mail : calibrate@scg.co.th

Certlficate No. T220730

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Locatlon

Date of Reccipt
Calibrated By
Approved By

Date of Issue

Page I of6

Certificate of Calibration

: HEATING BLOCK

+ Environmental Express

: SC 196 reviewsy .. Jakpann G

: 6974CECW3285 APPROVED BY Sﬂfwé*"’

: BKK_EL00S4 NEXT CAL, DATE .'i.}_".?i%‘)_.__

: T5306A3

: ALS Labaratory Group (Thalland) Co.,Ltd.
104 Phatthanakan 40, Phatthanakan Rd., Khwacng Pha
Khet Suan Luang, Bangkok 18350

: Acid Digestion Lab

¢ 30 Msrch 2022

H Wnt;hnrspon Sangtong (Technlekan )

P 1PAPR AR

#Sujfar Naknakred ( Site Calibration

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

This Certfficata Is [ssued in

Scheme which has assassed the measuremen capabilty of the

standards and to the unlis of

with the condl of N Qrénted by Ihe Thal Ladorstory

rthanzkan,

Mapager )

Accredilation

faboratery end Its traceablilty 10 recognlzed national

reallzed at the g Rational standard laboratery. This certificate may
! be reproducad ether than In fult sxcept with the prier writien appravat of the MatralogTeal Center, !

FM-L12 109:30.05.5F

Metrological Center

@ SCG SCI ECO Serviges Company Limited
ey i~ 33/2 Moo 3, T.Banpa, A Kaengkhol, Saraburd 18110

Telephone : +66 2 586 5792-4 Fax : +66 2 586 §109
Wahslta : www.scieca.ca.th E-Mail : calibrate@sca.ca.th

Certificate No. T220730 Poage 20f &

Calibration Report

Equipment 1 HEATING BLOCK
Date of Callbratlon : TAprl2022
Eavlronment : Temperature : 218231 °C

Line Voltage : 221.6-2163 V
Relative Huwldity : 55-65 %RH

Cendition of this results of callbratien ;
. This cquipment was calibrated by Insert nine siandard thermocouples type T Into its chamber | the other one

standard thermocouples type T use for ambient + The calibretion was dong in ascording
10 WI-T20. '
All dztu shaw below were final valucs end the initial data from customer request . The lemperiure sale weed
wes based on [T5+ 90,
2. Reference Standard Instrument ;
Instrument Model Tnstrement No, Cextificate No. Dug Date:
TC TYPET TN22I-TN230 T210008 08 Juniz 2022
TC TYPET TN231-TN240 T210008 08 Junc 2022
DATALOGGER ~ J4970A Ti43 T210008 08 June 2022
3. This certificate is traceableto

National Institute of Metolegy { ‘Thailand ) through Metrclogical Center [ NSC-TISI-TIS 17028 CALIBRATION 0243}
, Condition eFcafibrated item : good
Equlpment Descripilon !
Time Constani 2 How _25  Minwe At_55_°C
Fresh Alr Damper D Open DMIn D Medlum Max

-

Close
[X] Not Avnilable
5, Adjusimeny ;
{ ) without adjustment { X ) after edjustment

-

Approved By,

FM-L13 108300557

@

2CG.

Metrological Center
§CI ECO Services Company Limited
33/2 Moo 3, T.Banpa. A.Kaengkhol, Saraburi 18110

Telsphone : +65 2 586 5792-1  Fax : +56 2 586 5109
Webalte : www.sclieco.co.dh E-Mail : calibrate@scg.codh

Metrological Center
’@‘ ’ s c G SCl ECO Services Company Limited
presfiperreiier—ail 3312 Moo 3, T.Banpa, A.Kaengkhol, Sarabur 18110
Telsphone : +66 2 588 57924  Fax : +66 2 586 5109
Website | www.scleco.co.th E-Mall : callbrate@scg.co.th

Ceetifieate No.  T210730

Page 3 of

Calibration Report

&

Approved By, t —

FM-L13 INS30-N8-57

Cerllficate No.  T220730 Fage dof &

Calibration Report

Meagurement Results

Callbration Peint Average Standard Reading at each position ('€ )
RI llolel-llaleg] ‘TN TNIL TN TN TN21S TNRG
CAL POINT Mu 9360 91.82 H.O5 9420 I8 N
5 Min 29307 9116 N3 9366 3.2 LM
Ascnage 9131 91354 a.n 93.9% $4.00 .9
R2 Hole*HolelZ} TNZz7 | Thzzs | Temme | TNDb | TNBN | THIm
M 31 w1 w6 35 HE %50
Mia 5408 9413 H 197 M6 M4
Axcrige $431 452 #4.6 24 P4 bk
I W3 Haleby-lolel8) TN | TN2se | TN2s | Tnms | TN? | TNm
Man 95.03 LX) M. M 506 o473
Mis A s .20 428 A9 9418
Avenge 5474 9426 MAY [LrL] baid LK)
Rd Elolel¥-loleza] THav | TNz | TNem | Trim | Teem | TNIM
M W [} 5T [y [ ve.10
i [ 9438 9531 e 9331 9345
Averape .61 M 95.62 »n 95,61 95.97
[ RS Holed-Ilolc30] TRI35 | TNI6 | TNz | Wni | Teas | T
Max 5.2 S538 31 .34 9519 o.M
Min 96,01 $8.10 56.01 96.20 9529 2511
Avernape 612 9534 §530 $637 S804 9158
R6 Iloledl-Holed6] TH23I | Th232 | TW233 | TN2M | Tems | TS
™ w5+ .97 .00 9640 %633 V576
Mie PEAY 76.63 9%6.7) 2608 ki 9553
Average PE68 96,81 9687 620 96.15 9560
[ R? Holed7-Holed2| TNLT | TNZM | TN239 | TN240 | TNzl | TNa
Mas PEAS %615 .19 96.06 255 109
sin 1 934 9383 9.1 [ e
pversge | %630 C 0 W %30 9531
RE Tolosh-Holedd| TNI | TNZ4 | TNms | THazs | Thmw | Tnas
W w51 e 9613 %19 6 617
Min 0655 9621 380 357 600 9338
Arciugd .1 PEAL 586 26.03 9618 96,03

Approved Oy, i

FM-L13 108730-08-57
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Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T.Banpa, AXaengkhol, Sarabur 18110
Telephene : +66 2 586 §5792-4  Fax @ +BG 2 586 5109

Websita : www.scleco.co.lh E-Mall ; calibrate@scg.co.th

Metrological Center
SCI ECO Services Company Limited

33/2 Moa 3, T.Banpa, A Kaengkhol, Ssraburi 18110
Telsphone : +66 2 586 57924  Fax : +662586 5109
Wabglte ; www.sciess.coth E-Mall : calibrate@scg.co.th

@lsca.

Cerlificate No.  T220730 Page Sof 6
Measurement Results Callbraﬂon Repon
Calihration Poim Average Standard Rendiag sl cach posliion ['C )

Rl Holel-Holes] TN22L TN122 TN223 TN TN1I§ TR

Certificate Ne. T220730 Page 5 of &

Calibration Report

Mensurement Results:

Page 1/

CAL POINT Maz 10347 10463 10479 10331 10347 16345
103 Min 164,15 10427 [ 1451 131 1320
Average 10431 10246 [ 193,15 20531 10233
R2 Holenllolea2| ‘rvzz7 | Tvaas | vaas | Twase | Teasn | TNas:2
Max 10555 10571 105.63 10854 38857 106.07 HEATING BLOCK Temperature Blstrimutin
Min 10528 10543 10333 10352 10388 103.83
Averige 10542 10538 105.50 [ 10382 16585 Reading °C)
R Holel3-Hole18] TNI1Y TR TN TN TN13? TN Sentlng (C) riC) yCH
Max 10414 108,06 10381 106.05 10331 10587 Min, Maz Aveznge
Min 105,15 10583 105,43 105.60 10383 10364 1000 1000, 1004 100.1 129 053
Avcnige 10600 10594 10368 ) 10367 103,75 . _ .
R4 lolel9-Hole2d| TNZI® TR TNl TN11} ‘TN12Y TN 1050 105.0, 1054 1051 0.20 079
Max 1855 105.60 1044 10451 10428 104.71
Min 10561 10537 10427 10435 104,12 10441
Avttigt 10574 10546 10403 1044 1120 10467
RS Hole2$-Holedd| TNils TRIS TNIT T8 TN THIN * The quoted uncertainty exclude ™ wnlformity ™
Hix 10454 10493 1 10508 L 10149 Thc calfbrativn el appiy only vhe sbave calibraccd fem.
Min Joart 104.78 104.36 10450 10451 10447
e T TerT) YT ) ) Ty Tite peull ofies wak found securmie a1 shown on date wad place of 1o only.
R6 Moledi-fiola36] TN231 | TN | TnNaas | mad | vvass | Tmag The reponrd enpanded or I bascd o xcoverage facior b which for u 1-dlteibuthon, providing
Ma 105464 10543 103.61 18455 10434 10442 s levelefconfidence of appesximalcly 95T
Min 10527 10527 10344 10416 1466 10424 ’
Averige 105,36 10536 10543 10486 104.73 10431
R? Holed7-Holeaz] TN237 | TNIB | TN239 | TNae0 | Tean1 | T2
Max 105.17 10470 1459 10451 103.22 1035
Min 165.00 10443 10441 1435 10504 {03.3%
Abernge 508 104,63 130 1443 10813 10843
RS Holed3-Holeas| TNIZS T4 TNIES TN TN TN123 Approved By,
Max 105.61 105.43 108,10 1477 10487 10503
Min 10544 10538 10492 104.60 1.0 10425
Averge 105.5 10537 10501 104.69 [ 145
Approved By, %2
FM-LI3 [0X30-05.57 FM-LI3 108730-05-57
7021 by Apllent Tachnoicghs Agliaml CrossLab Compliance Services ©3021 by Agilent Technoiogius A4A| GrodsLuh GompliAnce Sarvicas
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- Qualification Type: ICPMS-00 C : T e
- Tosts 3
Autesampl :
Syetem ID; JB15471165 ampler Check ; SPS4 . 8
Inlograted Sample Introduction System (ISIS) Chack ; 13153 10
EQP Name: AglleniResommended Autaluna ; GB403A 1"
Background {No Gas Mode) : GA303A 13
EQP Revision: ICPM5.02.50
Background (Gae Modas) : GBA03A i
EQP Publish Data: March 2020 20-Minula Stablity (No Gau Moda) : G3403A 15
Daclaration of Change Control 18
Data; Seplembet 30, 2021 4:07:16 PM
Alschmants i
Report Typa: Repor. [ -
Elecironic Sianature R 3
C Org. Nama; ALE Laboratory Group { Thaliand) Go. Ltd. C Tramaction Logs 2
Org. Location: 104 Phattanakam 40, Suan Luang, Bangkok 10250,
REVIE'S BY
APPROVED BY
HIzCT CAL, DATE .2
Date} September ), 2021 40718 PM Paby Supternbar 30, 2024 4ATAAPM
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Test Summary
Burposa

This secii atriue for tast and tha ovarell qualificalion. Far each tesl that s run, {1} Lhe statua Is
aviomalically dédermined based an pro-definad limits, and (2) tha lalal number of Umes tha teslwad o 9 displayed, For databed
reduli and spetificalons far a Leal, rafer b the test rescits bn this EQR.

©3021 by Aglient Technologles

Sorvice Details
Purpase

Aglient CrossLab Compliance Sarvicas

This section incluges Iocal contact and deiivary detalls for tnis sendes.

Ganoral Detalls

Page $/34

Sorvice Order No/Requesl: 6004537154
ECP Nama: AplortRecommanded
EQP Revislon: 12PMS 02.50
Oolalls Repon Typa: Report .
Test Statue Rune Qrganization Cetalls
Aulssmpler Check : SPE4 Fasz 1 Hama: ALS Laboraiery Gegup { Thalland) Ca, Lid,
C Integratad Bamplo Inlrocuction Syxtem (SIS} Chock: 18183 Pars 1 C Lecation: . 104 Phatianakem 40, Suan Luang, Bangkok 10250.
Auiotune 1 GEA02A Pasz 1 Local Conlact Datalls
Background (o Gas Mace) : GBAGIA Pats 1 Hame: Chaichanal Komarakul
Becsground (Gae Modes) s GR4O3A Pass 1 Job The: Manager
20-Minule Stabilily (No Gas Mode} : GE403A Faza 1 Gunlficaton Lacaton: Labormtory
Cporetor Dalalls
Overall Qualification Status Name: Pantep Kureaalhin
Pass T o THe: Fiek! Sarvica Emgleer,
Data Acquisitien Detalls
Acqulsiion Sehwam Name: MrssHuntar
Asqulsiton Sehtware Ravisia: C.01.04
Cusiemar Dala Systam (CDS): lepis: MazsHunter
C C
bue: Swplomber 30, 2021 40718 PM oan; Sapimonr 30, 2021 407:18 P
Syxtam (D FIBTI89 Systam 0y JPAST18D
Fage M PopedsM
‘o:nzi ty Aglient Technalogiea Agllent CrassLab Compliance Services 2021 by Agllent Tachnslogies Aglent Crofatat Complinnce Sareions
Instrument Detalls Chier 1
Furgose Manufasturgr Aglent Technglogies
This saction destiiba o ax found syvlem configuralian, Nema Ghilier
Batalls Mode Nurmber GI2H2A
P Sarlal Number E L Lry k]
Wanuiaciurer Aglient Technalogies
Numn Taon
Modal Number GBA0IA
Instalied Cptior #100H: Standerd Packagn with Hydrogen option
Datsctor Typa so
C Nebuizer Mira Mist (G3161) C
Spray Chambar Guartz
Tarch Quertz
Samgling Cona N
SKmmer Cona NI
Sefisf Number JP15471169
Finmyare Revision c.ot04
1518 4
Manufacturar ‘Aglen: Tachnologles
Nerra =153 .
hiadel Number GaM1A
Typa Pariatatic pump sysiem
C Sarlal Humber JP1gs1oR2y C
Autozampler 1
Manufacturar Aglient Technokogles
Hama SPEd
Mogal Numbsr GB410A
Serlat Numbar AU1B430722
Datet Saptnbar 30, 2021 407198 M Date: Swnlarribar 30, 202 407513 PN
Sytlam 17 JPISA21169 Systum I0: JPIEATI160
PreBild
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Calculation Formulas

© 2021 by Agliant Technclogles Aplient Crasslal Dempliance Jervices

Protocol Details

Purposr Purpose
Tl waction includes calculalion formulas for sll svalisbis tests. Dinending upan which esta wre schadulad, a1 or some apply to your Thia eection Usis the revisions for all lex] unlla uasd in this report. For complela lest-speciic and high-level change delails, referto tha
qualification Ravitlan Hislory document.
Tesl Ravision Tewt
Far & descriplion of calculaliona for (S-S tests performe by the Masshunlar softwars, raler 12 the MassHunte? spplication and ICPMS.02.80 20-incde Stabiity (Na Gaa Moda)
décumantation,
1CPMS.02.50 Autstmplar Chock
KPMs.0250 Autoiune
IGPMS.02.50 Eackground {Gas Modes)
ICPMS.D2.60 Backpreund (Mo Gas Mods)
C C‘ ICPMS.02.50 ] P Chack
.
Data: Seplambar 30, 2021 447:18 P Cute: Septombar 30,2021 407:18 PM
Eystem I: JRIEET 168 Sytiam ity JP1B4TVIER
PagaTidd Prge /34
Agllent CrossLabi Complance Sarvicen © 2021 by Aglient Techaclogles Agllant Crosslab Complancy Serviges

2021 by Aglient Tachnologien

Autosampler Check

Purpese
This thal the madule iy comacily installed Bnd connected. [t does nottast madule perdormance.
Satpoint
Rezulle Observed Resuft  Expacied Rasuh  Status
Critara
ARarthe ssiltest, s probs ks Iha homa posiian? o™ = I‘Y';* Rl e sy
1
t
- af -
As commandsd, ls tha probe poxfionsd al vial 27 I‘,‘;"" . - .

Satpoint Status: !Plsn

Ovarall Autosampler Check Tesl Siatus

Pass
Dah: Saphmbat 30, 2021 4L71AFM
Systam 1D SPIHTIISR

Paga 134

Integrated Sample Introduction System {ISIS) Check

Purposs
This tast damonairates fhat tha ISIS moduls 13 eorractly Iralalied and connecied. It does not last mpdule perdome

Setpolnt

Rosulty. Obasrved Reaull  Expectsd Rasul  Stas
Ceitarln

As commended, does the pump rotata?

As commanded, do tha vaivay load and Injeci?

Seipalnt SLatea: §P$--

Ovoroll Integrated Sample Introduction Systam [I513) Check Test Status
- . D e it

Paza . h

Date:
Syvtam ID: P

Pagei0/34
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Autotune

Purpoas

Thia et uses raoeatls ehaskout stendards 1o run & softwars-oxeculed dubatune in 44 modas. Tha tune rapar provides values for
peak wicth, mass ax's, sensfivity, oxide apeclss, and doubly.charged specias tesls.

Selpaint
Resulls

Peakuddih Mass 7 fore T |avu
Aglient Recommended:

Slatum;

Poalowidth Mass 88
Agilert Recommanded:

Slatus:

Paakwidih Macs 205
Aglent Recommancad:

Siatus!

Mosa Axis 7
Agliont Recommanded:

Sul

Maza Axis B9
Aglienl Recommandnd;

B

Moss Axis 206
Agllari Recommended:

Stalus:

bal: Saptambar 39, 3431 407,18 Pht
Syutam Iy IPIEATIIED

Page 31734

O

© 2021 by Aglhnt Technaloging.

Mazs 7 Sensithvity Na Gas.
Agllent Recommandad:
Stalus:

Mass 88 Sensitivity No Gas
Agllent Recommendad:
Sialua:
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