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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 12 Jan 22 Amlert Tamperaturw (') 20
Calibmtion sheet No, © G1120122.8KK_Fa052a Relatva Humidty (%) L]
Digital Tomperstwre 10 BKK_F50578 Refarence Tamperatura ID, :BKK_FS0600
Gonacia Sarial No. © 1508053 Sorial No, : TosnoLa
Conaole Madel : KC-572:V Modal 2 FLUKE 714
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Pitot Tube Calibration Data

Pitot Tuba Identification Number : BKK_F30831 Calibration Date 12 Jan 22
Lot {est ducl Humber 268-1-13-01 Standard Pitot 10 ; BRI _FS0L01
Calibratipn Shegt No. 1 C-120122-BKK_F30531 Cp Standard H 0.9%

Type § Pitol Tube Caathicient Data

Type s pliet Slandard pliet wbs | Typs s pitot tube Cp(s) Cpis)
luke Leg A5 (AP, mm.H,0} (AP, mm.H,0) LegA LegB
Test 1 A 12.00 16.60 0.842 -
12.00 16.60 - 0.842
Test 2 A 12,00 16.60 0.842 -
;] 12.00 16.60 - 0842
Test 3 A 12.00 16.60 ¢.Ba2 -
8 12.00 16.60 - 0,842
Tp 0842 ond2
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"N Ar @
) E'pw—E;-w):lmmraeg.w .
D> ke o-ca e n]

Averuge deviation{d or 8 = st BE € 0.0t
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Pitot Tube Calibration Data
Fitol Tuke Idenlification Number; BKK_F50532 Calibration Oate : 12Jan22
Lab test duct Number: 258-1-13-01 Standard Pitot ID : BKK_F50441
Calibralion. Shast No. © C-120122-BKK_FSU532 Cp Standard B 083
Type 5 Pitot Tuba Cosfficient Data
Type spitol | Standard pitet tube | Typa s pitet tube Co(s) Cp(s)
tube Lag AB (AP, mmH0) (AP, mm.H,0} LegA legB
Test 1 A 12.00 16.80 0842 -
B 12.00 16.60 . 0.842
Test 2 A 12.00 16.80 0.842 -
B 12.00 16,60 - 0.842
Test 3 A 12.00 16.60 0.842 -
8 12.00 16.60 - 0.042
Tp 0.842 o.842

am =@,
)

: Epw —Epw]mmaﬁgo.w .
Z [er 0 —cpra or 1]

El

Average deviatlon{A or B} = must BE X 0.04
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ALS Sartorlus (Thailand) Co, Ltd.
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=Yl a i
Catibraion Dele  12Jan22 Hpazle Set 10, 5 BKK_F50533 \__/ \@ HJ{JJ” jr” G\ APPROVED BY ... 455

of Calibration " syleslen ’
Callbration Sheel Mo, ; G-120122-BKK_F50533 Vemler Caliper ID, 1 BYH®_FS0826 NEXT CAL DATE .2, v §
- Model Number:  MSL2245-100-DU Certificate Mo ; 2180051 Trev]
Hozzle Diameter (mm.) Hi-Le (N RN AT ] e y . —_
Nozzie i & Destription : Analytu:al Balance Issued Date ; Monday, April 26, 2021
o o 0 4o Cas Scrial Number ;31709552 Refererce ho.: 501627 _
1 0318 0.318 0.318 0.000 0.318 Marufocturer:  Sartorius_ . Page No.: 1002 .
z 0.475 0475 0.475 0.000 0.475
Customer Name:  ALS Laboratory Group (Thalland) €o., Ltd.(Rayong Branch] . .
3 0635 0.635 0435 0.000 0535 BIG{1 Moo’ Thsram Kby, APuskiseng, Rayong 200, Tralend._____ T
L] 0792 0.792 o782 0.coo o.raz
5 o5z e Y So00 ) Calibrated Placg:  ALS Leboratory Broup (Thalland) Ca, |td.(Balance Raom) 3 B
BI6{10 Moo S TMaenam Khu, APlushdaeng, Rayang 23140, Thailsnd, _ Lo .
[ 1.110 1.110 1110 0.000 11
Calitrated By:  Mr.Chonghal Inthana Calibratio
T 1210 1270 1.270 0.000 1.270 T T T T alibrztion
Calibration Date :  Wednesday, March 21, 2021 . Procedure No.:  This cafibratlon was conducted by _
Using in-house calibtation procedure number (whood)
Based e UKAS LAB 14 -
o Melrofogical data ; Amblenss Conditlons:
Whate 2 by Capatity : _ 220 ¢ Readabllity: . g@l_____ g Temperature ! 2140 + _ ___SG'C
D,.0,.D, = Ther difarant nozzie diamelers al 60 degraes lo Humidity : _600%RH  + 100%RH
HReasons for calibration Pressure ES

Equipment Condition:  E1Good opere O P
Measurement Method  UKAS Publication Ref :Leb 14

The measurement unccrtainly stalee b the cxponded uncertalnty which ks obtained from the standsnd unceralnry muhipllrd by 1he covenage
factor (ke2] Lo provide + ket of canfidence of & Is determined in with xrtainty
Mepsurement (GUM]. The calibration certifcats Bocuments the traceabiliy to Natioast Standands, which reallse the unl\ af mmlrm‘
arording to the International Standard System of Units {S0. Reporl of Telcramee came form )ist af Sartoilus Mcirological Specifications.

Clrew soaativtion ) ervien { mapaved  [] iecasbrationy malemanance

Our Sy~ D¢ 073

each other, each mrazured the nearasl 0.025 mm. n
Ao = Maximum distang s batwgen ooy o diamatera,
muzt be £ 0,160 mm._
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Saksit Praigyp phe MoLs-— Mmf Traceability:
Canteatad by : Appraved by
{ MrSahst Phalsanphisut ) MrWichan Choonharat Model Kumber _ Deseription Traceabli Cetificate No. ue Date

YCSO11-522-00__ Sanorluswtkght sl g » 2004 €2 ¥CS01)-672.00  ‘Sartorlug
. HumitiryMarometeiTemn Lution MHB«38150 :

VI DR 15356-0100 | 10-Sep-2001
L 1Sepeazy

Flala Scionlist (4 Manager

B N 8 2120 11 301 034

Thig trriifcate erlate and apphy thid equipmmt Galy.
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Sartorius (Thailand) Ca., Ltd.
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Cerfificat® o catoraton

Model Number: ~ MSU2245-100-DU . Certificate No.: 21801011 revl

bescription:  Analytical Balance IswedDate:  MondmyApril 62071
Serfat Number: 31708552 Reference No.: 501627

Manufjcturer:  Satorlus N Page No.: 20f2 T

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error]
Lasbiwndebd " i el
| ronsian Joot i d o fhe o e W'“dﬂﬁmmitﬁ*(ﬂf
kit eotava deotd attinkeg tn OREL K]
Neminal Value ; (Low Load} 20.0090 090901 |Nominal value: 50 g
20 g 20,0000 200.0¢01 Toterance 0.0004 ]
Talerance 20,0030 200.0001
oo00r g zo.0000  200.6600
200008 z0d-g001 ;
Nominal Valug ; (High Load) 20.0001 200.060) '
200 9 .ZB.UDDB ) ) 200.0002
Tolerance 20.0801 k
oo g 30.0000 200.0001
20,0000 200.0001 7
Stondaed Devigbion 5.00304  0.00805
Linearity
| e sy Dexcribes. 0 e
Tolearance  do0g2 ¢
L L2 - —
Naminal Vot ' Conventlonal MassValue *  Displayed Value Deviaticn Uncenalney
S AU | I,
G000 3.0080
T D.a068 ‘o.ameno T
Q.0000 _
70,0008
8, 0001
_fagieoeT T 100,0004
__Zog.m05i R
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ALS
High Velume Alr Sampler Callbration Worksheet
TrofectSlte: Kirlu (Thalland) Ca. Lid. Barerretric Pressure (man [1g) ¢ 756
Callbrate Locatlons ImanINeY 0
Callbrate Datet 14-Mar.22 High Yolume 1D ¢ RYE, F50179
2 Nox €140322.RYG FS0179 High Volume Model: TE-51700
Calibrator ID: RYG_F50205 High Volume S/ 4805
Callbrator Model 1 TE-5028A Callbratar Skope b 153016
Callbsator §/N: 1188 Calibrator Intercept: +0.0460
TestNa. Pelta Lo Tt 1 Chart Linear Regression
inch] Il {CFM)

1 22 1.0056 © Stope: 277593

2 a2 12001 i Intercept: 124801

3 40 13396 50 | comelation Casifcicnt: 0.9992

+ 54 15489 56

5 X 17324 0

1(cFm)
654
¥ = 27.750x { 12483
ro
a0 05 10 15 0
std (m3/mis]
= il 2 AR P
Lalibrated by a‘:'l %u‘.n‘g' W Approved by : - -
( MrMunin Pulsr ) {Mr. Hoppong Juntarupar]}
Fleld Sclentisti1) Envire Fleld Caordinator Scleatist (1)

FORMNO.F 05673 REVISIONNO:+ ISSUE DATE: 34/03716

ALS
High Yelume Alr Sampler Calibration Worksheet
Projectsite Kiniu (Thalland) Co. Ltd. Pressure [mmHg) : 58
lon Saanumaifwiz T 1°9: 30
Calibrate Pate: i4:-Mar-22 Righ Volume 1D ; RYG F50178
[ Noa C-140322-RYG,F50178 High Yolume Mudel t TE-S1700
Callbrator iDt RYG FS0205 High¥slume$/N: 1804
Callbratar Model: TES02BA Callbrator Slope 1 153016
Callbratar /N1 1146 Lallbrater Intercept ; -0.0488
TettNo, Delialng Qut f: Chiart Unear Regresslon
(E10) [m*/min} [CFM)
1 2 10058 2 |siope; 264531
: a8 12733 4 | ttercept: 13,6147
3 14 14087 0 | corrclation Caccient: 2.9%80
4 1] 14038 B4
5 72 17813 60
1icrm)
654
y= 26453+ 12015
no
o0 05 10 15 20
Qstd {mafmin)
5 o et
a3 w. 2
Calibrated by ¥ Approved by:
[ MeMunio Pulsiel ] {Hr. Noppong Juntarupan)
Field Scéenkist{1) Enviro Field Coordinator Scleatist (3]
FORM NO: F 06-073 REVISIDNNG: - ISSUE DATE 14/03/16
ALS
Eligh Velume Afr Sampler Callbration Warksheet
Profect Slie t Kiriu [Thailand) Co. Ltd. Barometric Pressure (mm Hy) ¢ 755
Callbrate Localjan: Tnnwwndianis Temperature {*€)1 30
Zallbrate Dalat 14:Mar-22 1ligh VotumetD: RYC,F50177
[ No: 22-RYG,FS0177 High TE-51700
Calbrator 1D1 RYG_FS0205 High 4803
falibrator Madel 1 TE-5028A Calibrator Slope1 1.53016
Lalibrator $/M 1 3368 Calibrator Inleseept s -0 (488
TestNo. Delai,0 Qua 13 €hant Linear Regresslan
{Inch) [m*mind [CFM)
! 2t 10056 40| stope: 267394
2 34 12387 6 Intercept s 130513
3 a2 13718 50 Correlation Cocflicient : 05998
4 58 16018 56
5 7.0 17570 40
1EFM)
654
¥=26.7295+ 13.091
00 -
[ [ 10 15 20
Ctd [m3/min}
- = ﬂ?_:
afbalrd w. 2 o
Calibrated by ¥ Approved by :

[ Mr.Munlin Palsirs }
Fleld Scieatisl(1)

[Mr. Noppang Juntarupan)
Envira Field Coordinator Selentist (3)
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CALIBRATION 0213

PROVED BY . aok 4@"

Model Mumber;  LA1305-F Certificate No.:
Description ; Analytlcal Balance lssued Date = Monday, May 10, 2021
25409664 (RYG_ENGOOT) Reference No.: 501644

Serial Humbe: :
: Sartorius

Page No.: 1062

Custamer Name :  ALS Laboratory Group (Thaitand) Co., Lid.(Rayong Branch)

E16010 Moo 5 TMaenam Khu, APluakdasng, Rayong 21140, Thalland.
Calibrated Place :  ALS Laboratory Group (Thailand) Co., Lid.(Balance Room) o
61610 Moo 5T.Macnam Ky, AFluakdaeng, Rayeng 21140, Thailand,
Mr.Chonchai Inthana

Calibrated By :

Calibration

Calibration Date: Thursday, May 08, 2021

Metrological data;

Using In-house calibration grocedure number (w1-003}
Based on UKASTAS 14 _

Capacity : 150 g R

Reasons for calibration

Cltew traavon Chservicn/ Repaired 7] Re~calbravony Maikenance

Ambients Conditions:

dability : 20001 g Temperature: 28+ __ 504
Humidity : 480% AH + 100%RH
Pressure *

Condition: [ twacpess O Far

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty stated 15 the expended uncertainty which is obtained from the slandard unceeialnty muttiplicd by the coverage
factor (ke2] 10 provide a Ievel of confidence of sppraximately 95%. 1 s delermined in accoidance with the Guide Lo Expression of Uncertalnly In
Measurement (GUM). The cafibration cerlificale dotuments the traceabllity 1o National Standards, which realise the unlt of measurement
atcording Lo the Inlesnational Standard Sysiem of Units [49). Report of Toferance came form st of Sartotius Metralogleal Specifications.

Traceability:
Model Humber !Dcsulguon :Truuhll'g E(:etilimte Ne. Due Date
YCS031-5622-00 _ Sartorlusweight set 1mg - 200g E2YCS011-622-00 __|Sartorlus 319534 D-K-19098-01-00 | 10-5ep-2021
MHE-3825D Harmldty/Barametegfierp Lulron MHE-38250 |5PH" €19200076 1-5ep-2021

| I

This certificate relate snd 4pply this equipment onty.

of the Verifieation

This eectificate ray nat be reproduced nifee thas [n full eocept with the: O‘i_h-\.)

prier
[haffand) Co. L1d.
ISQHEC17026. 682/ RY
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Carlificste No; Ws-11072021
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Sartorlus (Thailand) Co., Ltd,

T s Roadt, Hutybving, Bubpbang, anghci 10310

SARTORILS

Certificste No.:  21BCI0162
{ssued Date:  Moaday, May 10, 2021
Reference No.: 501644

-3 4 far +54 26430021,
(— % e
ot _
&Nl @@_J}{i of Calibration
Model Humber:  LAT30S-F
Destription ; Analytical Balance
Seral Kumber; 25409664 (RYG_ENQODQ1)
: Sartorius

Calibration Results : Without Adjustment

Page No.: 2of2

Regpeatability

Eccentricity (Off-center foading error)

iphieg 4 c¥orprce Detwern fhe readovt of
4N te: ¢ Jame Ko it e |oebaie oo o
i vt i Phe Lame NI, Li
quantilalively. Paxtioer Aefiwd srraniing to OOGT S
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Certiflcate. No: WD-| 1072021
Page 1 of 2 pagn

Hessurement flem 1 Wind direction mengor with data logger.

Manutsgturer + Onta logoer: Novelyns
: Wind drection sensal: Novalya,
WodeUType : Data loggen 200-WS-25LE.
1 Wing giecton aemion VB0,
Berlol Number : Dats loggen 45362,
: Wind drection senaor: -
10 Ho + Data logger: RYG_FSO411,
: Wind directian pemsos: -
Cuslomer + ALS taboratory group (Tholland) GoLd.

104 Pratlnans-sn <0, Pnathanakan RdKnwaenp Susn Lueng Knst Suam Lusng, Basgeoch 10250
Thalin=d.

Crvkonmentsl Condition:

The meazuremeal wos canied ouf in an Amient terpaRrle of (23130, 874 reiwthe vimidity of (4041085,

Meoawemenl Melhod:

The wnd dieztion sanior calpradion scrordng to cotaatizan method wih sefereaze wrgle mesarement eleztoni Iheodalite r4g
Lne faEer 2 wzed for wt conton The messuremerl wete laheh 61 43" haltrvis v cluchwise end couniEitiockwise
Fraction.

e The LG was walTed up for | hour priar 13 ine calloraton bang periormed

Tracoabilly
The meoswcment icauls wre doccable Lo thg lateraational aysiem o! unvly (S Mwough Crfilicetd Wae GC363-07-0043.
Cerificels Hlo: KWEGMO0LE.

Measuremenl Date 2 ut 20, 202,
Issucd Dol et 2% 2021,
Performed by Approved Signalorys ...

[ k. Soratt Thezhans
[0 riss Orgtnal W astaiays

141, Peringa Booncharoen,
Tesnnzal Support
a7 Caltvaion Manoger

TS CLATIMCATE ACRORT Lkt 10T RS REPRGCEDINLO EX0EPT N FULL LILCYS PCRMSSION MGR PEFROGUCTION HAS BEEN
GHTACD B: WRNEE FROM THE LARGALTCAT,

ALS, ROTAMETER CALIBRATICN RESULT JANUARY 2022
Rotamater ID. Calibratlon Data Regrasslon Rezult Ceafiiclant tR')
BXK_FS0577 05 Jan 22 Y = 0.8008x + 0.0112 0.8809
BRK_FS0570- 05 Jan 22 Y = 1.007x - 0.0200 1.0000
BXK_F50563 05 dan 22 ¥ =1.0513x + 1.880 o.gser
BKK_F50584 05 Jan 22 ¥=1.0048x - 1,088 1.0009
BKK_FS0585 05 Jan 22 Y = 1.0076x - 1,1038 0.0098
BRK_FS0588 05 Jan 22 Y & (.8033x + 3.2855 1.0000
BKK_FS0587 05 Jun 22 Y =1.0401x - 17,457 0.0e00
AKK_FS0588 05 Jan 22 ¥ = 1.0154x + 4.8357 0.0800
BKK_F50589 05 Jan 22 Y = 0.0918x + 4.808% 0.0890
BKK_F50580 05 Jan 22 Y =0.8681x + 10.07 0.0895
BKK_F50591 Q5 Jan 22 Y =1.0117x-02.415 0.9995
BKK_F50502 05 Jan 22 Y = 1.0031x% - 88.305 0.95%
BKK_FS0503 05 Jan 22 ¥ =1.0131x - DE.1%0 0.5088
BKK_FS0584 Q5 Jan 22 ¥ = 1.0075x - 7.0820 0.90%0
BKK_FS50585 05 Jan 22 ¥ = 1,0240x - §8.182 0.4089
BKK_FS0598 05 Jan 22 Y = 0.9843% - 26.808 0.90%1
BKK_FS0567 05 Jan 22 ¥ =1,0203x-122.15 0.9889
BKK_FS1004 04 Jan 22 Y =0.8851% + 19845 08888
BKK_FS1005 04 Jan 22 Y = 1.0008x + 48843 0.89867
BKK_F51003 04 Jan 22 Y =1.2188x- 7.1214 0.9984
BKK_FS1007 05 Jun 22 Y =1,0583x+ 1.0012 1.0000
BKK_Fs1008 05 Jan 22 Y = 0.0800x + 1.0081 1.0000
BKK_FS1009 05 Jan 22 Y =1.0132x +1.1633 .0980
BKK_FS1010 05 Jan 22 Y =1.0033x + 0.5758 0.009%
BKK_FS1014 05 Jan 22 ¥ =1.0021x + 0.2148 0.9998
BKK_FS1015 05 Jan 22 ¥ =0.8584x + 1,768 1,0000
BKK_FS1018 05 Jan 22 Y = 1.0105x - 80.258 0.9688
BKK_FS1017 05 Jan 22 ¥ =0.0005x + 0.840 1.0000
BKK_FS1018 05 Jan 22 Y =1.0011x +1.1788 1.0000
BRK_FS1019 05 Jan 22 Y =1.0023x - 85.424 0.0006
BXK_FS1020 Q5 Jan 22 Y =0.8887x + 2.8844 0.9580
BKK_FS1021 05 Jan 22 Y = 0.9650x + 1.4905 0.8678
BRK_FS1022 05.Jan 22 Y =1.022% - 17.857 0.0687
BKK_F51023 05.Jan 22 Y = 1.008dx + 0.0717 0.0898
BKK_FS1024 05 Jan 22 Y =1.0042x + 0.4088 0.8897
BKK_Fs1025 05 Jan 22 ¥ =1.0132x - BR.507 0.0990
BKK_F51020 05 Jan 22 ¥ = 0.9002x + 0.0554 1.0000
BKK_F51027 05 Jan 22 Y = 1.0088x - 2.274 1.0000
BKK_FS51028 05 Jan 22 ¥ =1.0108x - B1.055 0.0007
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ROTA METER CALIBRATION RESULT JANUARY 2022

Rotameter ID, Calibration Dale Rugression Resull Coaflleiunt [R’]
BRK_F51020 05 Jan 22 ¥ =0.8035x + 0.5234 1.0000
BKK_FS1030 05 Jan 22 ¥=1.0030x + 0515 0.9969
BKK_FS1031 05 Jan 22 Y = 1.000x - 79.205 0.0003
BKK_F$1039 04 Jan 22 Y =0.8018x + 6.1524 0.8888
BKK_F51040 04 Jan 22 ¥ =1.0133% - 10.477 0.8583
BKK_FS1041 04 Jan 22 Y = 1.0805x - 1.7389 0.8588
BKK_FS1042 04 Jan 22 Y =1.0001x + 4.3405 0.9684
BKK_FS1043 04 Jan 22 Y =1.0112x- 10202 00090
BKK_FS1044 04 Jan 22 Y = 1.0495x - 1.0138 0.000¢
BKK_FS1181 05 Jan 22 Y =0.9812x + 15571 1.0000
BKK_FS11682 Q% Jan 22 ¥ =0.0022x + 5.0014 0.9097
BKK_F51163 05 Jan 22 Y = 1.0082x - 82,082 0.5995
BKK_FS1184 08 Jan 22 ¥ =0.0914% + 0.8427 0.9067
BKK_F51185 05 Jan 22 Y =0.0800x + 8.5818 0.9008
BRK_FS51188 05 Jun 22 ¥ =1.0021% - 77.821 0.90G8
RYG_FS0197 04 Jan 22 ¥ =1.0088x + 1.7152 0.5008
RYG_FS0198 04 Jan 22 Y = 0.0680x + 18,108 0.8985
RYG_FS50188 04 Jan 22 Y =1,1202x - 3.5782 05809
Revlew By : Wieh— CA—" Approvad By ﬂdw‘_
(Mr. Wichan Choonharat) (Mr.Satuyuth Jitiranent)
Envirc Field Servicea Manager Asziglant General Manager
Page 2of2 f ALS Laboratoy Group




ALS, ROTA METER CALIBRATION RESULT APRIL 2022
Relamatar ID. Lallbrailon Date Regrassion Razult Coaffielant (R’)
BKK_FS0577 Q1 Apr 22 Y = 1.02022 + 01078 1.0000
BKX_FSD578 Q1 Apr 22 ¥ = 1.0078x + 0.4789 0.8008
BKK_FS0582 Q1 Apr22 ¥ =1.018x + 0.3822 1.0000
BKK_FS50584 Q4 Apr22 Y =4.0028x + 2.2282 0.8907
BKK_FS0585 01 Apr 22 Y =1.0180x - 5.6478 0.89807
BKK_Fs0588 o1 Apr22 Y =1.0085% - 11524 0.9685
BKK_FE80587 1 Apr 22 ¥ =1.013x-3.6818 0.9808
BKK_FS0588 01 Apr22 ¥ = 1,0154x% + 4.8367 0.8669
BKKX_FSD588 01 Apr22 ¥ = 0.0018x + 4.8089 C.p800
BHIK_FS0580 01 Apr 22 Y = 1.0038x - 0.4857 0.9008
BKK_F50581 o1 Apr22 .B705x - 52.174 0.8088
BKK_FS0S582 01 Apr 22 .0646x - 37.842 G.8885
BKK_FS0S82 01 Apr22 =0.8767x - 558,445 0.8888
BKK_FS0504 01 Apr 22 Y = 0.9002x - §2.87 o.ueeg
BKK_FS0595 01 Apr 22 ¥ =1,0248x - 98,162 0,8ee8
BKK_FS05% 01 Apr 22 Y = 0.6843x - 20.806 09091
BKK_FS0597 01 Apr 22 ¥ = 0,0802x - 61.653 0.8070
BKK_FS1004 01 Apr 22 Y = 0.0606x + 17.80 0.9000
BKK_FS51005 01 Apr 22 Y = 1.0085x + 5.6788 0.9007
BKK_FS1008 01 Apr 22 Y o= 1.2142x - 74027 05093
BKK_FS1007 01 Apr 22 Y =0.8817x + 1.8582 1.0000
BKK_FS51008 01 Apr22 Y =1.0132x + Q7207 1.0000
BKK_FS1000 01 Apr 22 Y =1.0132% + 11432 0,98650
BKK_FS1010 01 Apr22 Y =1.0003% + D.5758 0.59080
BKK_FS1011 01 Apr 22 Y =1.0204x + 01758 06968
BKK_FS1012 01 Apr22 Y =1.0108x « 2.0048 0.8067
BKK_F$1013 01 Apr2z Y = 0.0877x - 25.854 0.9807
BKK_FS1014 01 Apr 22 Y =1.002%x + 0.3148 060983
BKK_FS1015 01 Apr22 Y = 0.0504x + 1.786 1.0000
BKK_FS51016 Q1 Apr 22 Y =1.0105x - BD.254 0.5668
BKK_FS1047 Q1 Apr22 ¥ =0.9905x + D640 1.0000
BKK_F&1018 01 Apr2z Y =1.0011x + 41,1788 4,0000
BKK_FS1019 01 Apr 22 Y = 1.0023x - 68.429 0.0888
BKK_Fs1020 01 Apr22 Y = 1.0547x - 0.668 0,8088
BKK_FS1021 01 Apr22 ¥ =1.018x - 3.9286 0.88082
BKK_F§3022 Q1 Apr22 Y =0.0032x + 57.035 0.8888
BKK_FS$1023 01 Apr22 Y =1.0094x + 0.0717 D.0oes
BKK_FS1024 01 Apr22 Y £1.0042x + 0.408& 0.8007

Pago 1 of2 ALS Labormiory Group

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

ALS ROTA METER CALIBRATION RESULT APRIL 2022

Rotamatar 1D, Calivratlon Date Regresslon Reasult Coefflclont (R’J
BKK_FS1025 01 Apr22 Y =1.0132x - 88.507 Q.78R6
BKK_F51028 o1 Apr22 Y =1.0018x + 1.0778 08987
BKK_FS1027 01 Apr22 Y =1.0053x+ 0.231 00,0005
BKK_F81028 01 Apr22 Y =0,8792x - 60.312 .0082
BKK_FS1020 01 Apr22 Y =0.9935x + 0.6234 1.0000
BKK_F31020 1 Apr22 ¥ =1,0038x + 0.515 0.9909
BKK_FS1031 01 Apr22 Y = 1.006x - 78.285 0,8883
BKK_F51030 01 Apr 22 Y =0,0868x + 78110 08683
BKK_FS1040 01 Apr22 Y = 1.0006x - 7.2005 0.6600
BKK_FS1041 01 Apr22 Y =1.078x - 2.0503 0.9609
BKK_FS1042 Q1 Apr22 ¥ = 1.0054x + 16095 0.0005
BKK_F51042 01 Apr22 ¥ =1,0108x - 11.048 0.9699
BKK_FS1044 01 Apr 22 Y =1,0468x - 0,0301 0.9687
BKK_F51124 01 Apr 22 ¥ = 1.0128x + 0.7738 0.988%
BRK_F81162 01 Apr 22 ¥ = 0.609dx + 2.8357 0.0895
BKK_FS1183 Q1 Apr 22 Y = 0877k - 55.03 09087
BKK_FS51164 Q1 Apr 22 Y =0.0814x + 0.8427 0.9007
BKK_FS$1185 01 Apr 22 ¥ = 0.0893x +6.5010 0.9908
BRK_FS51166 01 Apr 22 Y = 1.0031x - 77.884 0.9068
RYG_FS0187 01 Apr 22 Y = 1.0085% + 1.1014 0.9068
RYG_F50188 01 Apr22 Y =0.880x + 23.788 0.5996
RYG_F50188 01 Apr22 Y =1,1186x - 3,3042 0.6058

Review By ¢ Wieh—. Che . Approvad By : I
(Me. Wichan Choenharat) (Wr.Sarayuth Jittranznl)
Envire Fisld Sarvicas Manager Agsislanl Ganeral Managsr
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SITHIPORN), SITHIPORN ASSOCIATES CO,LTD.
assaclates CALIBRATION LABORATORY

Continnation of Calibration Certilicate

(]
451-451/1 $iinthom Rd,, Bangbumny, Bangplud Bangkok 10700 THALLAND, NEC-THTIS 17025
Tel0-2435-8300 Faxt-2433-1679 Thical n tp con s
Cert. No. : ACC22001
Puges @ 1ol

Calibration Certificate

Equipment: SOUND CALIBRATOR

Manufacturer RION

Meddel : NC-75

Serfal No.: 35002736

iD No.: - g L ety

Condition As Found $ GO0D

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOK, 10250 THAILAND, !

reviwey , Stdone F,

Locatlon : -
Amblent Temperature : (230 43) e JREVIEWEY .. ol
Pressure & (1013 £3) kPo '
Relative Humidity : £500 £20) % APPROVED BY ..
10f1/23

Recebved Date : 05 JANUARY 2022 NEXT CAL DATE b
Callbration Date ; 10 JANUARY 2022
Date of Issue : 13 JANUARY 2022

Calibrated by : Natkakom Pisuspafsan

Approved by @ ’m’

; .
.
{ Thanakul Petchurai )

This ceni is issued in with the

of ISOAEC 17028 siardard, may not be reproduced
olher than in full, exeept with ihe priot writien spproval af the hend of Calibmiion Laboratory,

QF-TS13-04-H-020664

Cert, No. 1 ACC22001
Job Ne. @ VCESACDO40
Pages : 2efd

Callbratlon Procedure ¢ CP-AC-03

Calibration Methad :

This equipment was calibraicd by based on 16C-$0942-2003 Stndard.

The sound pressure level, frequency and talal distortion of the eound calibrator was measured using the referenee
microphons, :

Conditlon of this result of callbration :
¥, Reference Standard Instrumcnls ¢ .
Instrument Modg! SegallNe, Cert, No, Duc Daic

Waveform Gencrator 35118 MY52302742 EF-0011-21 10-Feb22
Digital Multimeler 334614 MY33220104  EEL.BP, 0520264 10-Feb-22
Digital Multimerer 3346LA MY53220076  EEL.BP, 020364 08-Feb-22
Digital Mulimeter 334614 MY60024273  1-35180725251-1 15-Sep-22
Programmable Atienuator MAT-1070 62100114 1500-077MHE 08-Mar22
Condenser Microphone 4180 2977900 Ae1008-2Y 05-Feh-22
Mesturing Amplificr NA-ZRAL 34560405 AA-3003-21 16-Fcbe22
Audio Analyzer AVR-3360A  VIABG06S EF-0010:21 10-Feb-22

2. This result of calibration was found acgurate os shown on date and place of cafibration for this calibrated item only.
3, This certificate is traccable 1o the i i sysiem o unit maintained a1

3.1 National Instituie of Metrology {Thailand).

3,2 Thalland Institute of Sciemific and Technelagical Rescarch (TISTR).

QF-TS 1 2-044u-P20664

o B4




SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.

associates .
CALIBRATION LABORATORY ELECTRICAL AND ELECTRONICS INSTITUTE
ati : " . - FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Continuation of Calibration Certificate #75 Moo 4, Bangpoa Industral Estate, Sof 8, Sukhunvit Road ko 37, A
Cert. No. 1 ACCZIRT mlldeciduei Phrack S, Weang Sarmut Prakan, Samst Fakan 10260 prilietinzive
Job No. 1 YCESACDOMD Tl +66 2700 0950-8  Fac +65 2324 0R17-8
Pages  : 3of3
Besuit of calibration :
. Certificate No.:  OL67SV21
1. Soung pressure fevel Operation No.: CP20Z1040003
PP p—r T — Certificate of Calibration
prassure level value © valug Uncertainty timit
{dB) (dB) B} {B) (a8) Equipment: Scund Level Meter
il 93.99 0.0 .14 040 Manufacturer: RICN
2. Frequency Madel/Type: NL-21 (Meter), UC-52 (Microphone), NH-21 {Preamplifier)
: - Serlsl Nas 00509355 {Mater), 143845 (Microphone), 32731 {Preamplifier)
Specified Measured | Deviated Tolerance
Frequeney value vale | Unceratmty | 1oy 1B Nou: RYG_FS0015
{Hz) {Hz} (%) (%} (',“ .
1000 1060.0 0.0 o 0 Custorner: ALS Labolatery Group (Thailand) £o.Ltd.
" Address: 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Phatthanakan
3, Tatal distertlon N Khet Suan Luang, Bangkok 10250 Thailand
M P—— .
t mum:-;';luc (%) { [ 0 | Tomet 00 Recelved Date: 7 Aprl 2021 ey ot P,
(AR | 10
- . Callbrated Date: 21 - 27 April 2021
o APPROVED &Y :-é"':@_
Issued Date: 28 April 2021
The reported iy i based o . WEXT CAL DATE .
o s basedon liplied by coverage factar £ = 2 Calibrated by: Ms, Juntapem Kunhzkomn
or any value g calcutalion. providing o lavel of confidence of imalcly 95 o4
= — - EndutCallbeation Certifleate - .__ . Approved by: I
{ M. Sittichal Si{vaksur}ymong)
Group Manager g
RO |
The reported uncertainty of meaturermient was based on standard unceralnty multiplied by 8 coverage factor &= 200,
providing a level of confidente of apprandmately 95%. This cerificate may not be reproduced othar than In full except
with the prior written approval of the Electrical and Institute, far Inclustrial D
QF-TS12-04-{H 20684 ‘ Page 1 of 6
. F-CAL-004 Ec.0
= A
-) ELECTRICAL AND ELECTRONICS INSTITUTE . ™ ELECTRICAL AND ELECTRONICS INSTITUTE
oty FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL CEVELOPMENT

i ] i

Certificate Noa 0167521 Certificate No:  01675v21
Calibration Report Calibration Report
Function : 2 Self-generated Nolse
Equipment: Seund Level Meter 2.1 Microphone Installed
Manufacturer: RION Measured value
ModetType: NL-21 (Meter), UC-52 (Microphiane), NH-21 (Preamplifier) {cB)
Serlal Nos 00505355 (Meter), 142845 (Microphane), 12731 (Preamplifier) 164
I Kot RYG_F50015
Amblent Temperature: (B3z21% . 22 p by the slectrical Input signal device
Relative Humldity: (50:15)% Frequency Measured value
Pressure: {1013 £ L5} kPa Welghting {dB)
Mathod of Callbration - A-veighting 126
IEC61672-3:2013. L-welghting 176
Grndition of this result of callbration Zowe 232
1. Referance standards instrumant -
Instrument Model Serlal No, Lert. No, Rur Cate Function : & Atoustical sigral tests of frequency welghtings (Without Windscreen}
1) Starelard microphone 4180 2661000 AAI012-20 12 May 2021 Meter freefield acoustic Tesponte at 3 level of 84 20,
2) Sine generator 1051 1501442 0151RF20 21 September 2021 Deviation from various Frequency Welghting Response Curve
3) pebitrary Function Genetator AFG202L €010063 0099RFZ0 17 June 2021 Frequency C-Weighting AWelghting ZWeghting Acceptance Umits
4} Programmabile Attenuator PAS 2755 EF-D034+20 10 Novermnber 2021 {Hz) {dB) (dB) ({dB) {dg)
5) 6,5 Digit preclsion multimetee 8846A 9609027 0493EL20 10 August 2021 125 0.6 05 0.6 215
&) .5 Digit precision multimeter BHASA 9510014 COEIELZ0 27 October 2021 1000 D1 0.1 0.0 1.0
7 Pressure humidity ard CL1-P200051 31 May 2021 2000 08 0. 03 150
Tearnperature Transmitter P30l Fosaon0z OI0STEZD 28 June 2021
8} Pressure humidity and PTU30L FOS40003 CL1-P200052 1 June 2021 Eunction : 4. Electrical signal tests of frequency welghtings
Tamparature Transmitter DMQETEZY 28 Juna 2021 Weighting network response with relative to 1 khz.
2. This rasult of calibwation was found accurate as shawn on date and plaze of calibeation enly. Deviation frem various Frequency Weichting Response Curve
3. This certification is traceable to the ional system of unit at:- T C-Welghting AWeighting ZAWelghting Atceptance imits
Refetance standards Instrument for Acoustic function (Hz) {dB) (d8) (dB) {dB)
« National Institute of Matrology (Thaitand) 63 0.1 [L] 02 220
Refergnse standards instrument for Electrical function 125 (] 0.1 0.1 £15
« National lnstitute of Metrology (Thalland) 250 0.0 0.0 a0 1.5
- Electrical and Electronlcs Institute; ONSC Aczredited Calibration No.0119 500 0.0 0.1 0.0 1.5
1000 [ Q.0 0.0 +10
Besult of Calibration: 2000 [X] 0.1 0.1 12,0
Functien ¢ 4. Indication at the callbration theck 4000 0.1 0.1 01 3.0
Reference Measures value Deviation Acceptance lUmits 000 (X3 03 0.0 150
Acoustic Slgnat (g8) (dB) (a8} (dB}
) 540 0.0 +10 Furiction : 5, Frequency snd time welghting at 1 kHz
5.1 Frequancy welghting at 1 kHz
Note : Absclute sengithvity was sstablished by the use of the Sound Calibrter RICH Type NC-T4 S/N : 34615278, Frequency Measured value Deviated value Azteptance Umfts
Weighting (dB} {dB} {dB)
C-veighting §4.0 0.0 20.2
Aoweighting 96.0 0.0 302
ZAweiRTINg 760 50 202

Fage 20l F-CALDOS Edt1 Pagedofé F-CAL-005 ES.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate Nox  OL§75v21 Certificate No:  01675v2L
Calibration Report Callbration Report
5.2 Time welghting at 1 kHz 7.2 Lavel Linearity on the reference Level rarge, Lower (Cont}
Time Measured value Deviated valus Atceptante Umits Anticpated Measured value Deviated value Acceptance Umits
Welghting (aB) {db) sy Value {dB) (cB} i (dB)
Fast 54.0 0.0 20.1 390 385 £1 1.1
Slow 4.0 Q.0 =0.1 32.0 339 0.1 211
LAeq 940 (1] 201 330 329 01 1.1
329 318 0.2 z1.1
Function 1 6. Long-Term Stabllity 31.0 30.9 -0.1 21.1
Leng-term stabllity over 30 minutes, with steady 1 kHz slgnal at Level 30.0 29.8 0.2 =1.1
Time Ferlod to Refersnca Record SPL at 25.0 28.5 -02 +1.1
Apply Sigral SPL Concluslon of Time | DeViated velue Acceptance limkis 280 Fiki o 5K}
(min) {e8) Periad (dB} {dB) 48
30 94.0 $4.0 (] +0.3 Function : B. Level Linearlty including tevel range control
8.1. Level Linearity including the Level Range {Reference Signal)
Function ; 7, Lavel Lineaclty on the reference Level range Anticipated Measured value Deviated value Acceptance limlits
7.1 Leve! Linearity an the reference Level range, Upper Range Value (dB) (dB) (dB) {dB)
Antlelpated Measured value Daviated valug Acceptance Umits 20-100 94.0 94.1 0.1 211
Velue {d8) (dB) (dB) (de) 23-110 94.0 99.0 0.0 1.1
$4.0 240 00 EIR) 36-120 940 4.0 0.0 #1.1
9.0 99.0 0.0 111 40-130 94.0 940 0.0 1.1
104.0 104.0 0.0 11
105.6 109.0 2] £h1 8.2, Level Unearlty Including the Level range {508 Above Under-range)
1140 114.0 0.0 211 Antlelpated Measured valug Deviated value Acceptance Limits
50 1150 50 311 Range Value (dB) (de) ) de)
1200 120.0 0.0 11 20-80 250 253 2.3 11,1
1210 1210 o0 1.1 2059 5.0 253 6. =11
1220 1220 Q0 11.1 20-100 25.0 25.3 03 1.1
123.0 1230 0.0 11,1 20-110 25.0 25.2 0.2 +1.1
124.9 1240 28 211 3120 35.0 350 00 =11
1250 1250 20 11 30-130 95.0 45.0 [ 210
7.2 Level Linearlty on the reference level range, Lower Functlon : 9. Tone burst response
Anticipated Measured value Ceviated value Acceptance limlts Time Ton® burst Measured Deviated Acceptance imits
Value (dB) da) (g8} (dB) Welghting durstien, Tb {ms) value {de) value (d3) (dB)
4.0 94.0 0.0 1.1 200 1E0 0.0 +1.0
8.0 220 0.0 =11 Fast F] 35.0 00 +1.0;-25
890 LX) 0.1 Tl 0.25 BR.Y 01 +15;50
79.0 9.0 0.0 1.1 200 1056 0.0 +1.0
70 780 00 GN Stow F 500 [ ¥10:50
65.0 2.0 0.0 1.1 200 13100 0.0 210
64.0 64.0 9.0 z1.1 LAE 2 $0.0 0.0 +1.01-2.5
55.0 5.0 00 x1.1 0.25 B0.¢ -1 +1.5;-5.0
54.0 5.0 20 11,1
43.0 (LX) 0.0 11.1
41,0 4.0 0.0 11.1
Paga 4 of FLAL-00S Ed.1 Page 5of & F-CAL-005 Ec)
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Function : 10. Paak € sound level

Calibratlon Report

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

Mumber of eycles Anticipates Measured value Deviatad valus Accaptance limits
in test signal Value (dB) {dB) (d8) (dB)
Complete
oycle 125.4 1249 05 +30
Pestive
half eyele 124.4 124.1 0.3 220
Negative
nalf cycle 1244 1243 L3 =20
Funetion : 11, Overload indication
d valug (dB)
Fovve Nemtve Deviated vatue Acceptance Uimhts
one-half cycle onahalf cycle {d8) {dB)
130.8 1373 -0.1 =15
Function : 12, High-Level StabiUty
Highdevel stabillty over § minutes, with steady 1 kHz slanal, 1 dB below upper boundary.
Time Feziod 1o Record SPL at
Apply Slgnal Refaranca SPL Conclusion of Time Deviated valus Acceptance timits
(min) (de) Period (dB) (d8} (dey
& 1290 123.0 0.0 0.2
Uncertalnty of measurerment
Maodmun-pemiitted urcertainty
Function Hncertalnty of measurement
(dE) [dB)
1) Indication at the caltvation check frequency 030 Not applicable
2) Self-genarated Nolse Q.10 Not applicable
3) Acoustical signal tests of frequency welghtings 030 0,60 (10Hz to dkHz)
« Free-field sound pressure respornse lovel " 0.70 (>4kHz 1o 10kHz)
q) Eiegtrieal signal tests of frequency welghtings 0.20 Q.20
15) Frequency and time weighting at L kHz 0.20 0.20
15) Long-Term Stabillty 0.10 010
7) Level Linzarity on the referente level range 0.30 0.30
including level range control 0.30 030
[9) Tene burst response 0.20 0.30
10) Peak C sound level 0.20 0.3%
11) Overload Indication 0.20 025
12) High-Level Stability 0.10 0.10
Remarks: 1, The acceptance limit (s for the deviatad value,
2. Acceptance Umits was IECS1672-3:2003 Class 2.
- - End of Report ==
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Calibration Certificate

Equipment ; SOUND LEVEL METER

Magnufacturer : RION

Model ¢ ‘NL-42f Miczephene UC-52 / Preamplifier NH-24
Serlal No.: DI122567 7143473/ 22605

1D No.: RYQ_FS0016

Condition As Found : GooD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Locatlon : -
Amblent Temperature : (230 £3) T
Pressure (1013 £3) *Pa
Relatjve Humidity : (500 £20) "
Reeeived Date ¢ 22 UNE 2011
Callbration Date : 28-30 JUNE 2021
Date of Issue ; 05 JULY 2021
Calibrated by : Nathakom Pisurpaisan
Approved by : 7 /%
N Chs S
( Thazakul Petchurai
This certificale is issued in with the requi of ISCVIEC 17025 stardard, miay not be reproduced

other thar in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-T512-04-04-020684



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

Continuation of Calibration Certificate
Cert. No, : ACL2I063
Job No. @ YOSHACOME
Pages & 2of8

Calibration Procedure : CP-ACI

Callbration Method :

This equipment wes colibrated by based on TEC-61672-3 (2013) Standard for sound level mater (SLM),

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

Foriests resulls of each items were made by ebservation of cach Instruments display and also with SLM's display.

Condition of this result of callbration ¢

1. Reference Siandasd Instumanty :
Instrument Model Strial No, Lort, No, Dug Date
Weveform Generator 332104 MVY48017076 EF0012-21 1-Feb-22
Weveform Generator 335118 MY$2302742 EF-0011-21 19-Feb-22
Digital Multimeter JM6IA MY53220104 EEL.BF. 0540264 10-Feb-22
Rigital Multimeter 334614 MY53220076 EEL.BP, 030264  0B-Fxb-22
Digital Multimeter 3M6lA MYS53220116 EEL.BPF. 04/0264  10-Feb-22
Programmakle Attenualor MAT-1070 62100114 1500-07774E 08-Mar~22
Condenser Microphone 4180 2577900 AA-1008-21 05-Feb-22
Messuring Amplifier NA-ZKAL 34560495 AA-GG0I21 16-Feb-22

2. This result of calibration was found accursie us shown on date and place of calibration for this ¢alibrated item only.
3. This certificate Is traceable to the & ional system of unit malniained 2t ;

3.1 Natfonal Institote of Metrelopy (Thailand).
3.2 Thaitend Institute of Scientific and Technological Research (T1$TRY,

QFTS12-04-04-020664
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Continuation of Calibration Certificate

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

Continuation of Calibration Certificate

Cert, No, : ACL21063
Job Ne. : VCS4AT0043
Pages  ; 3el8

Summary of Measurement Resuli:.
Uncertalnty | Mazlmum-permitted
Parameter Pass | Fail ) unceriufoty of
measurement (d5)
1. Absolute sensitivity v - 02 Wa
2, Self: noise v . 02 WA
3. Acoustical signal tess of frequency weightings .
125Hz 4 - 03 06
1080 Bz v - 03 0.6
8000 Hz v - 03 07
4. Electrical signal tests of ighti
For 10 Hz 1o 4 kHz v - 03 05
For>4kHz to 10 k¥z v - 03 07
For> 10 klz 1020 kHz - - - 1.0
5. Frequency end #ime weightags at 1 kHz v - 0.2 0.2
6. Loog - term stabllity v - ol 0.1
7, Level linearity on the peference level range 4 - 0.2 0.2
B, Lavel finearity including ihe fevel range control 4 - 02 0.3
9. Tore burst response v . 02 0.2
10, Pesk € sound level v - 02 033
11. Overload indicstion v - 02 0.25
12. High level stabitity v . 0.1 0.1

QF-TS12-04-04-020664
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SITHIPQR N) SI'THIPORN ASSQCIATES CO, LTI
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

JobNo. @ YOHACI04E
Pages @ dof8

Resvlt of callbration s
1, Alisolute sensitivity
Reference Measurad Acceptance
Acoustic Signt Value Devistion Limit
(dB) {dB) (dB) (dB)
$3.9 (93.96) 9319 0.0 0.3

2. Self-generated nolse
1.1 Nermal test

Measured Velug
{dB])
151

2.2 The microphone of the sound level meter was replaced by electricnl signad input device,

Frequency Measured value
Weighting (dB )
A = weight 120
C - weight 18.3
Flat 24.0
3. A tical slgnal tests of fraq: -y welghtl,
Meter free-fleld acoustic respense at a level o[ 84 dB
Frequency Devintion from various fi Ighting Tesponse curve (¢8)
(Hz) : ., Asccplance
mweight A it
Fla Cweigl -weight Limis
125 24 0.5 0.3 + 1.5
1000 20 03 0.0 + 1.0
8000 -1.0 -5 0.4 5.0
GFTSI2-04-04-020664

A

Cert. No. : ACL21063
Job No. ¢ VCE4ACDHD4R

Papes 1 Sof8
4. Elecirical signal tests of frequency welghtingy
Weighting network response with relative to 1 kHz.
Frequency Devintion from various frequency weighting response curve (dB)
(Hz) N Acceptance
Flat Crweight A-weight Limits
63 0.0 &0 040 2.0
12§ 0.0 o0 0.0 +].5
250 0.0 0.0 0.0 *1,5
300 0.0 0.0 0.0 £1.5
1000 0.0 0,0 3.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 310
8000 0.0 0.1 21 +5.0

5, Frequency and time welghtings at 1 kHz
5.1 Frequency weightings ai | kHz

Measured Deviated Acceptance
Ferquency Value Value Limits
Weighting (dB) (dB) tds)
A - weight §4.0 0.0 -
C - welpht 94.0 0.0 +0.2
Flat 9.0 0.0 +0.2
5.2 Time weighting a1 1 kiz
Measured Devied Acceprance
Frequency Velue Value Lirnits
Weighting (dB) {dB) (dB)
Fayt 94.0 0.0 -
Slaw 940 0.0 +0.1
Leq 94.0 0.0 0,1
6. Long = term atability
SLM Display | SLM Display Drevinied Atcepunce
Frequency at jnitial at final Velue Limiis
Weighting (4B) {dB) {dB) (dB)
A« weight 04,0 $4.0 0.0 +03

QF-TS12-04-D4 020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN; SITHIFORN ASSOCIATES CO,LTD.

associates. - CALIBRATION LABORATORY associates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, : ACL21063 .

Job No. : VCE4ACAD48
Peges  : 6ol 8

7. Level lintarlty on the reference Jevel ranpe & Level linearlty inclading the lovel range conirol

Anticipated Measured Deviated Acceptance Anticipated Measured Devialed Acceplance
Value Value Value Limits Range Value Value Value Lirails
(dB} (dB) (dB} (dB) {dB) (dB) {dB} (dB)
137.0 137.0 0.0 +1.1 Auto 94.0 94.0 0.0 1.1
136.0 1360 0.0 =11
1350 1358 0.0 & L1 9, Tone burst response
1340 1340 0.0 11 Time Tone burst Anticipated | Measured Deviated Acceplance
1310 133.0 0.0 x1.1 duratlon, T Cycle Vahtz Velug Yalue Limits
1320 1240 00 £l Weighting (m) (g8} {dn) (a8) (dn)
110 1310 00 +1.] 0.25 1 10B.0 107.9 0.1 1.5;-50
1290 125.0 20 .1 Fast 3 8 117.0 117.0 0.0 1.0;-25
124,0 1246 29 1.1 200 800 134.0 134.0 0.0 1.0
115.0 115.0 0.0 %1.1 Stow 2 3 1080 1080 0.0 1.55-50
114.0 114.8 0.0 1.1 200 BOO 127.6 1276 0.0 1.0
1080 105.0 2.0 + LI 0.25 1 99.0 93.9 0.1 1.5;-5.0
104.0 104.0 00 +L.] SEL 2 ] 108.0 108.0 0.0 1.0;-2.5
$9.0 99.0 2.0 * 1.l 200 800 128.0 128.1 0.1 140
4.0 %40 00 &1
£2.0 9.0 o0 21 10. Peak C sound level
84.0 84.0 0.0 +1.]
75.0 39.0 0.0 1.1 Numbee ol cycls Anticipated Measured Devisted Actcplance
74.0 74.0 .0 +].1 in Value Walue, Loprak Yaolue Limits
69.0 £9.0 Q.0 +1.] test sigral [€:0] {dB) (dB) (d0 )
£4.0 £4.0 0.5 i1.0 Continuous 13.0 1330 0.0 -
59.0 59.0 0.0 1.1 One 1364 116.2 -0.2 +3.0
54,0 51.9 .1 1.1
4%.0 4%.0 o0 x11 Number al cyele Anticipated Measured Deviated | Acceplance
44.0 419 0.1 +1.] in Value Value Value Limits
35,0 38.9 -0.1 1.1 test signal (6B) {dB) (dB) (dB}
340 38 0.1 1.1 Coalinuous 133.0 133.0 0.0 -
£ 83 ] 11 Positive balf eyele 1354 1352 02 +2.0
200 289 .1 11 Negative half eycle 1354 1352 0.2 110
28.0 273 0.1 & 1.]
210 2638 &3 £1),)
26.0 25.8 0.2 + 1.1
250 243 0.3 1.1

QF-TS12-04-04-020664 QF-TS12-4-04-020664
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associates. CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert No, : ACL21053
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

' Rt
451+45111 Sirinthomn Rd, Bangbumry, Bangplud Bangkck 10700 THAILAND, NSOTISITH L7025
Tel0-2435-8600 Fax.0-2433-1679 e-maltcaleenter@sithiphomeom httpfwwwisithiphoracom — cAusrATIONCIA

Cerl. No. : ACL21118

Papes @ 1ol
15 Overload indlcation Cahbratlon Certlficate
Measured value {dB ) Devisted Acceptance Equipment : SOUND LEVEL kqm
Positive Negative WValue Limits Manufacturer : RION |
enc-hulfeyele | orehalfcycle (48) (48 ) Madel : NL~42/ Misrophone UC-52 { Preamplifier NH-24
§9.4 89.5 A 1.5 Serfal Na.: ol1Z2878 / l434§§ll ?2520
1D Kot RYG_FS0017 el .
12, High level stablllty T
SLM Display | SLM Displey Deviated Acceptanee Conditlon As Found : o ~ .
Frequene: initi i N
w"‘} iy #t initial at fioal Value Limits Customer : ALS LARORATORY GROUP (THAILAND) CO., LTD.
elghting (d8) (4B) (4B) (4B) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
A~ weight 137.0 1310 0.0 203 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

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

or any value following salculation,providing & (svel of confidence ol approximaiely 95 %

QF+T512-04-04-020684

End of Calibration Certificate

T LA

BANGKOK, 10250 TIIAILAND. |

Location = -
Amblent Temperature : {130 £3) c
Pressure ; (1013 £3) kPa -
Relative Humidity : (500 £20) % L " 'r
nexreaLoare 19022
Received Date = 21 SEPTEMBER 2021 g
Calibratlon Date : 0408 OCTOBERE‘ZDJI .
Daie of Issue : 11 OCTOBER 2021
Calibrated by 1 ; Nathakiorn Pisatpeian
i .
Approved by ¢ Wv
-; ¢ -
{ ‘Thanakul Peichursi )
This ceni i5 issued in with the requb o' ISOAEC 17025 standard, may net be reproduced

other than in full, except with the prior wrilten approval of the head of Calibration Laboralary.

QF-TS12-4H-D4=120684



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

Continuation of Calibration Certificate
Cert, No. : ACL21118
Job Ne. : YC64ACO0070
Pages : 2of8

Callbration Procedure = CP-AC-O1

Callbration Methnd ¢ T

“This equipment was calibrated by based on IEC-61672-3 (2013) Suandand for bound legel retcr (SLM).

The SLM had fests 1o Acoustical and Electrical signal tests of frequency weighting with Anethojc chamber and Reference
Stendard Instrumi¢nis. - ’ .

For tests resulis of each items were made by ob ion of cach T g display and slsn with SLM's display,

Conditlon of this result of callbration : \\

1. Reference Standard Jastruments : \\ S
Waveform Generator 33210A MY48017026 ° EF-D\O]Z-ZI 10-Feb-22
Wavelorm Generatar EELIFL:] MY52302742 EF-DO|1 1-21 10-Febr22
Digital Multimeter IMGLA MY53220104 FEL.EF. 050264 S0-Fcbr22
Digital Multimeter IN6LA MY53220076 EELBP.03M264 O8-Frb-22
Digital Multimeter BB46A 1297025 EEL.BP.PMJZG‘ OS-F:b\IZ
Programmable Aticnuator MAT-1070 2100114 1500—(,)111‘42 08-Mar-22
Condenser Microphone 4180 2977500 AA-1D0B-2L . O5Feb-22
Mezsuring Amplifier NAM2RAI 4560495 Aa}-'JDOB-ZI 16-Feb-22

2. This result of ealibration was found accuraie as shown on aic and place of calibmrion fo{ﬂﬁs alibated St onty.

3. This cenificate {s raceatle ta the ienal sysiem of unit mainained at: - ’

3.1 Nationa] [nstitute of Metralagy (Thaitand). -

32 Thalad Ittt ofSicife end Teshnogis] Redeiiih (TISTR).

i
1

Qr-TS124H-(4-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

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

Continuvation of Calibration Certificate

Cert. No. : ACL2ITIE
Joir No, 3 VCH4ACO070
Papes & Jof8

Summary of Measurement Result:
[
Parameter Pas h ;. h o cerainty of
. s measurement (d11)
1. Absolute scrsitivil Vo e 02 |- - NIA
2. Sell- noise v YT Wa
3, Acoustical signal testt of' N, B
125 Hz v - [EIRN (TR
1000 Hz I - 03 06
00O Hz I - [EEE 0.7
4. Eloctrical sigral tests of froquenty weightings \ .
For 10 Hzto 4 kiiz v - 03 Yy 08
For> 4 kHzto 10kH2 v . 03 i 0.7
For > 10 kHz 10 20 kHz - - - ! 1.0
5. Frequeney and time weightings o1 ) kHz v - 0.2 ] 0.2
6. Long - ferm siabllity v B 0.1 / S0l
7. Level lincarity on the rference Jovel mnge ' - [T 03
8. Level linearity Including the level range conurol v - 02 / 03/
9. Torc burs! response v - 02 03
10. Pesk C sound level v - |02 0.35
L1. Gverload indicati v [ 02 025
12. Righ level subility v - 0.1 Y]

QF-T512-04-04-02064
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates CALIBRATION LABORATORY pssociates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No, 1 ACLZINE Cert. No. : ACL2I1I8
Job No. ¢ VOSLACKTD Job No, 1 YCE4ACO070
Pages  : 4of8 Pager  : Sof8
4, Electrical algnel tests of frequency welghtings
Besult of calibeation ;. ‘Weighting network sesponse with relative to 1 kHz.
1. Absolute sensitivity T . Frequency Diviation from varioys fraquency welghting response curve (dB)
Reference: Measured Avotplance {Hz) Fat Coweight Aeweight .cptlnm:c
Acoustic Signal Value Deviation Limit . Limits .
(dB) (dB) {dn} {dB) - £ 0.1 0.1 | .01 L. 24
$3.9 (93.96) 93.9 0.0 203 125 0.0 0.0 1S it I *1.5
S 250 0.0 0.0 0.1 s 415
hRS ~
2, Self-genernted nolse N 560 90 L L -~ ‘* 15
2.) Normal test ':\ 1000 0.0 0.0 0.0 3.0
v} v ™, 2000 0.0 0.0 00 2.0
‘“‘(“:;) dlu 3\ 400 0.0 0 00 Py
e Y 5000 00 X X 50 %
\ 1
. el P
2.2 The smierophone of the sound level meler whs replaced by clectrienl signal mpnxldcvlu.- 5. Frequency and fime welghtings at 1 kHz }
Frequency Measured value J 5.1 Froquency weightings ot 1 kHz /
Weighting (48) i 4 '
— i / Measured Devitled Acceptence | '
A= weiiht 15 / Frequrncy Value Value Limits | #
C- weight 209 Welghting (dB) 148) tdB} ¢
Flsi 26.3 B . A - weight 24,0 0.0 .’
- C - wright 940 0.0 k02
3. Acoustical signsl tests of frequency weighiings e Fiat 4.0 = 102
Mater free-ficld meoustic response at s Jevel nf;uﬁi - ==
-
Frequency Dieviation from various frequenty weighting ttsponse curve (dB) 5.2 Time weighting &1 1 kHz
Mz} Fins Cweight Avight, | . Am’-ﬂm_ “ 3 Measured Deviatod !gq:eplnnce
g Limits Frequeney Value . Valoe - Limils
125 0.l 0. 0.1 +1.8 Weighting (48) (d8) {dB)
1000 04 0.1 0.1 £1.0 Fast 93.0 00 -
8000 0.5 0.6 0.6 5.0 Slow 94.0 00 +0.]
Leg 94.0 0.0 +0.1
6. Lorg = term stablilty
SLM Display | SLM Display | Deviated Acceplance
Prequency ol intial o final Value Limits
Weighting (d8) (dB) (4B) (dB}
A = weight 4.0 94.0 0.0 +0.3
OF-T512-4-t4-030654 QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
asseciates © CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLTITIE
Jdoh No, : VCS4ACID
Pages r 6of8

7. Level linearity on the reference level ramge

Anticlpated | Meesured Devinted | Acceplance
Value Velue Vi}u:‘ "
{dB) (d48) (dp}
1370 137.0 00
1360 1360 I oo
135.0 135.0 [ i YK
1340 1340 0.0 i1 '
1330 1338 0.0 IR
1320 132.0 0.0 10|y X
1310 1310 0.0 £1.1 Ry .
125.0 1290 0.0 £1.1 N
1240 1240 00 #L1 \
130 1190 0.0 £5.1 |E
1140 1140 00 %11
1090 1090 00 £1.
1040 1040 0.0 %11
9.0 9.4 0.0 £1. /
040 940 0.0 &1 .
9.0 5.0 [ 11 |
840 84,1 0.1 £1,1.7
90 .4 0.0 11
740 4.l O %1,
69.0 5.1 i o IR
640 2 | 00 21,1
59.0 59.1 10 &11 .
340 540 | 0o &1
49.0 45.0 " oo + .1
44.0 4.0 0.0 1.1
39.0 390 00 41,1
340 3. 0. 1.1
300 302 0.1 £
29.0 2.2 0.2 +1.1
280 281 0.2 £1.1
270 273 0.3 +1.]
260 264 04 £ 1.
250 25.5 0.5 &1,

QF-TSI2+M-04-020064

s s| Ll—: I| P lo RN; SITHIPORN ASSOCIATES CO,LTD.
ates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL211I8
JobNe. 1 VCEHACONT0
Pages : §of8

11. Overfoad Indication

Measured value {dB ) Deviated | Acoeplance
Positive Negative {Value Limits
onc-halfeycle | onchalfoyele | ramy (48)
59.4 89:6 Yog | ms
12, HEgh level stabillty .
. )
SLM Display | SLM Display | Devinted | Acbeptince
Frequency at inhial at final Value Li\mil.s
Weighting {dB} {48 } (dB) (B )
A - weight 137.0 137.0 0.0 203 . ‘3

o e
“The reported uncerainty is based on & standard uncertointy mulliplied by covernge facior k =2 -

or any value following calculazion.providing a lavel of confidence of approxkmately 95 %

Eud of Callbration Certificate -

QF- TS 12-04-04-020664

SITHIPO RN} SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

AL

Cert. No, : ACL21118
Job Ne. 1 VCGIACHI70

Pages : 7of8
8, Level tinesrity Including the [evel range control
Anlicipaicd Measured Acccplance
Ronge Value Value | | “ |- Limis
(éB) (dB) (dis)
Aulo 9.0 94.0 g |
9. Tone burst response T e .
Time Tane burst Anticipated | Mcasured ‘D:!\i:_tgd Aceeptuge
duration, Ta Cyele Value Value Valug Limits
Weighling (ms) (dB) (dB) (| (a8} |
0.25 i 10890 03¢ 01 | 15:-50
Fast 2 ] 1170 110 00 |\iDi-zs .
200 800 134.0 134.0 00 \ 410 .
2 3 108.0 108.0 09 15580
Slow —
iy %00 1216 127.6 0.0 LI 1K DO
025 1 5.0 98.9 0.0 15550 ;
$EL 2 3 103.0 108.0
200 300 1280 1260

10. Peak € sound Jevel

Number ol eycle Anticipated Measured . | Deviaed Acceplance
in Value | [Velug]Cepenk|  Value Linis
st signal ta8) (dB} (48) | .€d8)
Continuots 133.0 | 1330 00 - -
Cne 1364 | 1364 _00 3.0
Number of cycle Anilcipated | Measured Deviated | Acceplance
in Value Value Value Limits
tesl tignat [dB) {dB) {dB) (dB }
Conlinuous 133.0 133.1 .l -
Posilive half cycle 1354 135.2 0.2 £2.0
Negative half cycle 1354 135.2 0.2 2.0

QF-TS12-04-04-020654

V-2

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY —

451-451/1 §lrinthem Ré, Bangbumy, Eangplud Bangkok ID'.‘UB THNLAND HSC-TISI-TIS 17025
Telo-2455-8800 Fax.0-2433-1679 e-mailicalc com http/is Com  CALARATION 0334

Cert, No. ¢ ACLUTID
Pages @ o8

Calibration Certificate

Equipment : SOUND LEVEL I;AETER
Manufacturer : RION 1
Model: NL-42/ Mmmplwu UC-52/ Prearnplifier NH-24 ~
Serinl No.: 01122579/ 17217? 174022
1D No.: RYG_F50018 Tl
S
'\

Condition As Found : GOOD .

\\
Customer ALS LABORATORY GROUF (THAILAND) COC., L‘.TD. .

304 PHATTHANAKAN 40, PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN, KHET SUAN LUANO,
BANGKOK, 10250 THAILAND. j

Location ¢ . Fradion
Ambient Temperature & (22023} “C REVIEW BY ...‘....‘r-?'
Pressure : (1003 23 ) kPe s H
Relative Humidity ¢ {500 20 ) % APPRDVEDBY oo
- 4ltefaz
Recelved Date ; 21 SEPTEMBER 2021 .-~ NE*‘CN-WTE
Calibratlan Date : 04-06 OCTOBER 2021
Pate of [ssue ; 11 OCTOBER 2?21
! ;
Calibrated by : i Rathakom Msuipaisan -
Approved by : / W’J
{ Thanukul Peichurai

This centificale is issued in wilh the req of ISOYIEC 17025 siandard, may not be reproduced

wther than i full, excepl with the prior writien epproval of the head of Calibration Laborntory,

QTS 1204120664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. Na, ; ACL21119
Job No. « : YCH4ACIOM

Prges : 2018
Calibration Procedure CP-AC-01 N

Callbratien Method : -

This equipmenl was calibraled by based on JEC-61672-3 (2013) Stlndlrd for soiund level maier (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequeney weightinig with Anéchoi chamber and Referonce
Standard Instruments, S

For tests resulls of cach fiems were made by obscrvation of fach I'nslmmm_‘_u‘filpinj el algs with SLM'{display.

Conditlon of this result of calibration A \\ -

1. Refereace Standard Instroments : \
Waveiorm Generslor 332104 MY48017076 EF-{)\Q]:-:[ 10-Feb-22
Waveform Generolor 351B MY52302742 EF-ao\l £-3} 10-ng.‘-22
Digital Mulimaier 33481A MYS3210104  EEL.BPOSA264  10-Feb22
Digitel Mulimeter 33461A MY$52220076  EEL.BP.OMO264  08-Feb-22
Digitl Mulimeler BB46A 1597025 EEL.BP', P‘jﬂ?ﬁ OS-Ftij
Programmable Atcnualor MAT-1670 62100114 |500-97714_E 08-M|r22
Condenser Microphane 4130 2THO0 AA-}WB-ZI 05-Feb-22
Measuring Amplificr NA2Kal 4560495 AA1003-2F 16-Feb22

2_ This result of calibration was found sccuraie as shown on dale and place of calih '/ far this item only,

A, This ceri E e to the i innal system of unil -

3.1 Natfonal Institute of Metrology (Thailend). T :
3.2 Thailand Instituie of Seieatific nndTechquglull Research {TISTR). o

| ,

QF-TS12-04-05-020664

o L.

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

Continuation of Calibration Certificate

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

Continuation of Calibration Certificate

Cert. No, : ACL21159
Job No. : YC&4ACHT0
Papes 1 3ofd

Summary o Messurement Result o
’ Uscertainty | Mastonunrpeembtted
Parameter Faus L B LA ~  uncertainty of
N | @B’: "measurement {dB)
1. Absolute sensitlvity v 02 N NIA
2. & noise v » ™03 NiA
3, Acoustical algnal tests of freq ™
125 Hz v - [FRNE L 06
1000 Hz v - [P 06\
8000 Hz v . 03 \ 0.7
4. Electrical signal 1esis of frequency weightings 3 L5
For 10 Hz 1o 4 kHz v - 03 [T
For>4 kHz to 10 kHz v - 03 1 N
For> 10 kHz 10 20 KHz - - - [T
5. Froquency and time weightings at 1 kHz v - 02 j ey
5. Long ~ term stability I - 0.1 / ol
7. Level Iinearity on the referonce lovel mnge v - [T 03 [
3, Level linearity including the level range control v 02/ 03 ;
9. Tone burst responss v - 0.2 0.3
10. Peak C sound level v - |~ 02 035
11. Overlaad indication v = 02 . 025
12, High level stability o). 01 [

QF-TS12-404-4-420064

TTL .

SITHIPGRN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL2171%
Job No. : VCE4AC00T0
Pagen @ dof8

Besult of callbration :
1. Absolute sensltivity ! el
Reference Measured Asorplariee
Acoustic Signal Value Devistion Limit
{dB) (dB} {dB} (4B)
93.9{73.96) 9.9 [ T
2, Scif-generated nolse \\
2,1 Normal test
Measured Value y
(dB) Y
14.8 ‘l
i
2.2 The microphone of the sond level meter was reploced by eleeirien] sigua) Dipul device.
Frequency Measured value }
Woeighling {da) ’!
A= weight 1.6 /
C = weight 19.5 A
Flal 6.2
3. Acoustical signal tests of requenty welghtings . i
Meter froe-ficld aconstic nesponse af a Jevel of §4 4B
i
Frequency Deviation from various f weighting responae cunve (dB)
(Hz) N . Acceptance
Flat Ceweight A-w:lgfﬂ 1. Limits
125 0.2 0.1 0.2 + 1.5
LOGD 0.0 -0.1 0.0 + 1.0
5000 =10 0.9 0.9 +5.0
QF-TS1204-04-020664

A

Cert. No. : ACL21119
Jobs No, ; VCEACHI70
Pages 3 Sof8

4. Electrical signal tests of freq:
Welghfing network response with relative 10 ) XHe,

Frequency Deviation from verious fmd Jgliting response corve (dB)
(Hz) . e Accepuance
Flat Crweight A—w‘nu.m Limits
63 .1 00 01 . 20,
125 00 00 B #1.5 t.
250 Q.0 090 0.1 e, *].5
500 0.0 0.0 o1 N 215
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 .0 £.0
4000 0.0 00 [2g 3,00
8000 0.0 0. ot 50 4
|
|
5, Frequency and tlme weightlnge at 1 kilz |
5.1 Peequency weightings at 1 kiz i;

Measured Drevinted Acceplance /

Frequency Value Value Limits
Weighting (dB) (dB) tam) -
A-weight 94.0 0.0 o
C - weight $4.0 0.0 T Y]

Fla 94.0 .00 £02

5.2 Time welghting at 1 kHz
Measured Devisied | Avveptance

Frequency Vioe | Vakie - | Limis
Weighting 1dB} (dB) 148)

Fast $4.0 0.0 .

Slaw 94.0 0.0 £0.1

Leq 54.0 0.0 0.1

6. Long - terin stahillty
SLM Display | SLM Display | Devizied | Acceptance
Frequency at inflial ot final Value Limils
Weighting {dB) (dB) (d8) (4B)
A - weight 94.0 94.0 0.0 +03
QFTS 1200 M =12060

7Bl



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
associates

CALIBRATION LABOCRATORY

Continuation of Calibration Certificate

Cert. No, ¢ ACL21119
Job Ne, & VC64ACD00

Pages : Gof8
7. Level Mnearlly an the rcferenée Jevel Fange
Anticlpated | Measured Acceplance
Value Value ‘Lim_ill
(d8) {48) (d5) -
137.0 1370 +1.1
136.0 1360 211,
1350 1350 L &1
134.0 1348 1.1
133.0 1325 0.1 PR
132.0 1319 0.1 .|
131.0 1305 0 1.4 AN
129.0 1250 0.0 1.0 5
1210 1240 00 1 \ :
119.0 119.0 0.0 1.1 |
1140 114.0 0.0 £1.1 i
190 105.0 0.0 1 /
1040 104.0 0.0 L1 :
9.0 9.0 0.0 1.1 //’
54.0 54.0 09 Ll |/
59.0 2.0 00 £l |
840 340 0.0 #11
9.0 %0 0.0 £13
740 Mo 00 #1)
£9.0 6.0 0.0 =11
640 5.0 0.0 =1.]
30.0 550 0.0 EEN
54.0 540 0.0 .- 21,1
45.0 480 0.0 211
0 440 0.0 +1.
9.0 39.0 ©.0 211
10 340 0.0 211
0.0 30.0 0.0 + 1.1
290 20.0 0.0 211
280 280 0.0 &Ll
7.0 271 0.1 £
260 26,1 0.1 210
250 5.1 01 + 1.1

QF-TS | 2-44-04-020664

FeLLL

SITHIPORN, SITHIPORN ASSQCIATES CO,LTID.

assocciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACLZEIIY
Job No. 1 VCS4ACHIH

Pages  : BofB
11, Overload Indiesilen
Mecasured value (dB } Devilled Aceplance
Fositive Negative Yalue TImiy
one-half evele | one-halfeycle (dB) {dB)
8.5 8.5 00 &15
12, High level stablilty o N .
S
SLM Display | SLM Display [ Devioted | Acceptance
Frequency ot {nirial a final Vatue l)l'lull
. L
Weighting {dB } {dB) (dB) (dB}
A« weight 1320 137.0 [ 103

The reported uncerininty is basest on a standard uneertainty mulliplied by cn\-e:‘aae faclork =2

or any value following

i of

1y 95 %

ing A lave! of

GF-TS 12341020664

End of C

Certlficate

PP
o
e

Cert, No. ; ACL2111Y

Joh No, : VC&4ACHTD
Fages ; Jofi
B. Level linearlty Including the level range contrel
Anticipated | Measured | Devialed Acceptance
Range Value Value e |- - Limlis
(dB) (4B) (48} {dn).
Auio 540 %40 | 04 2[,i
9, ‘Tane burst respanse E: m“"“‘..‘_
Time Tone burst Anticipated | Measured | Deyiated Acceplance
duration, Tb Cycle Yalue Value Valug Limits .,
Weightiog | (ms) () (d8) wan) | tdny |
0.2§ 1 108.0 107.9 0.1 15i-50 K
Fast 2 8 117.0 117.0 00 \ L0235 .
200 800 134.0 1140 0.0 L o410 :
2 g 108.0 1080 0.0 1.5:-50
Slow - -
200 800 1226 1226 0.0 | 400
025 1 0o 98.9 0.1 15350
SEL 2 [ 3080 1080 0.0 18528
200 800 1280 1280 00 N
7 g
£
10, Peak C sound level }//
Number of cycle Antlcipated | Mensured ~|” Devialed | Acceplanse
In Vel - Valug, Cepesk]  Value Limiis
Ignal {dB) i {4B) (4B) . (dB)
Continuous 1330 1] 133f - 00 -
Onc 1364 | 136.5 .03 £3.0
{
Nuimber of cyele Anlicipated | Mcasured Deviated | Acceptance
in Value Value Value Limits
Les1 signal (4B) (d8) (dB) [L1:3]
Conlinuous 133.0 1330 00 -
Positive halfl eycle 1354 1351 -0.) +2.0
Negalive lall cycle 1354 1351 +0.] +2.0

QF TSI 24H-M-D2066

7o

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145171 Siddnthorm Rd.Bangbumru. Blngp]ud Bnngkoh 10700 THAILANC.

TelQ-2435-8300 Fax.0-2433-1679

NSC-TIS-NS 17028

o hitpis Bkl

Cert. No.:
Pages

Calibration Certificate

Equipment ¢
Manufacturer ;
Madel:

Serfal No.x

ID No.:

Condltion As Feund :

Customer :

Location ¢

Amblent Temperature :
Pressure 1

Relative Humidlty :

Recelved Date =
Callbration Date :
Date of Issue :

Calibrated by :

Approved by ¢

SOUND CALIBRATOR
RICN :
NC74 |
34178123 :
RYG_FS0215

Goon

ALS LABORATORY GROUP {THAILAND) Cd., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LU{LNG
DANGKOK, 10250 THAILAND.

ACC2I009
: lof3

N m—:\rlew av ...Z‘,z..."’_ff‘ff?. .
(203} c
(1013 43) kPa APPROVED BY i&@:
{400 £20 ) % :

nixroaLoare 118122

08 AUGUST 2021
% AUGUST 2021
1t AUGUST 202‘1 )

Nathakom Pisuipaizan

7. -

{ Thanakul Petchurai

“This centificate is issucd in peeordance wiih the requirements of ISGHEC 17025 siandand, may not be repraduced
other than in full. cxcept with the prior wrilten approval of the head of Calibration Laboratery.

QF-TSI2-00-04-D30664



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

Continuation of Calibration Certificate
Cert. Na. 1 ACC21009
Job No. : VC&4ACO0058
Pages 1 2ef3

Callbration Procedure CP-AC-03

Calibration Nethod ¢

‘This equipment was calibrated by based on TEC-60842-2003 Standard.

The sound pressure level, frequency and total distortfon of the sound calibrator was messured using the reference
microphane,

Condltian of this resalt af tallbration :
1. Referenee Standard Instruments :

Instrument Must Serlal Ny Cerr.No, Rue Date
Waveform Generalor 3mne MY52302742 F.‘F-ODI‘I.-21 10-Febr2l
Digital Multimeter 33461 MY53220104 EELTP. 051.0264 10-Feb-22
Digital Multimeter BBAEA 1997015 EEL.BP, 0&?264 b5-Feb-22
Dlgital Multimeter 3MB1A MYS$3220116  EELBP. 04/0264 10-Febr22
Progrommable Auenualor MAT-101 £2100114 1500-0771@[5 08-Mar-22
Condenser Microphone 4180 2977500 AA-1008-21 03-Feb-22
Measuring Amplifier NA-2KAL 34560495 M—ﬂou}iﬂ 16:Feh22
Audio Analyzer AVR:3350A  VI44B60SH EF-0010-2L 10-Feb-22
2. This result of calibration was lound accurale as dete and place of tian for this calibraled item only.

3. This certificete s traceable to the inlemational system of unit maintained ot :
3.1 Nalional Institure of Metrelogy (Thailand).
3.2 Tlriland Institole of Scientific and Technologleal Research (JISTR).

QF-TS12:04-04-020654

- L

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

a
45145171 Silmthorn Rd, Bangbumin, Bangpludﬂmgkok 10700 THAILAND. WSCTI-TS 17028
Tel0-2435-8800 Fax0-2433-1679 e-mailcat hor.com htspof om

Cert, No. :ACL1079
Pages : Vefd

Calibration Certificate

Equipment ; SOUND LEVEL METER

Manufacturer : RICN ;

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

Serlzl No.: 00597168!150412!83]82

1D No.: RYQ_FS0433

Condlilon As Found ¢ GOOD

Customer: ALS LABORATORY GROUP {THAILAND} Cd., LD,

104 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, XHET SUAN ].UANO.
BANGKOK. 10250 THAILAND.

Location : -

Amblent Temperature : (230 3) o REWEW BY u{(»@?é’_)f / "

Pressure : (1013 £3) %Pa k_i_ED

Relative Humidity : [ 50.0220) % ‘M’PROVED By ]
et oL onre . ES/IE

Recelved Date: 05 AUGUST 2021

Callbratlon Date : 06«10 AUGUST 2021

Date of [ssue ¢ 11 AUGUST 2021

Calibrated by = H Nathakors Pisutpaisan

{ ‘l’hnmknl Pelchurai

This certificate is issued in secordonee with the requirements of ISOAEC 17025 standard, may nol be reproduced
other than in full, excepl wilh the prior writien approval of the head of Calibration Laboratory,

QFTS124K0-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates—< 47 IBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. @ ACC21009
Job No. : VCE4ACHDSE
Pages 1 3of3

caliljral H

1. Sound pressure [evel

Spetifisd sound Measured Deviated Tolerance

pressure level valus value Uncerinty limie

(dB) (dB) (dB) - 0B} (d8)

1] 9406 0.08 0.4, 040

2. Frequency \l\

Specificd Measured | Doviated Toluranca

Frequency value value Uncertsinty i timit

(Hz) (Hz) (%) (%) 1 (%)

1000 10015 0.1 0.1 /10

3, Tota! distortion

[ Mrwswedvane (%) | Uncomsiney(%) | Tolencelimit (%) |
[ 167 | oo i 30|

The reponed uneeriainty & based on a standard dncerininty multiplied by coverage factor k = 2

or any velue following iding » Tavel of d f imasely 95 %

PP

End of Calibratlon Certiffeato

QF-TS12+04+04+020654

- OL .

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

Continuation of Calibration Certificate
Cert. No. + ACL21079
Job Na, : YC&ACO058
Pages t 20f8

Calibratlon Procedure 3 CP-AC-01

Calibration Method ¢ |

This equipment was calibrated by based on [EC-61672-3 (10]3) Standand for sound Tevel meter (SLM).

The SLM had tests to Acoustical and Electricsl signal tests ul’[rnqu:ncy weighting with Anechoic chamber and Reference
Siandard Instrumens,

For ests resulls of cach items were made by sbservation nrnach Tnsifiments display and also with SLM's display.

Condltion of this result of ealibration
1, Reference Stendard Instruments :

.

SerlalNo, ‘CetNe  DueDate

Instrumeny Mol

‘Waveform Generator 332104 MY48017076 EF-0012-21 10-Feb-22
Wavelfomm Gencrator 135118 MY52302742 EF-0011-21 10-Feb22
Digiial Multimeicr JMEIA MYS53210104 EEL.B]I:. 05264 10-Fob-22
Digitsl MulBmeter B846A 1997025 EELBI:. 08X0264  O5-Feh-22
Digital Multimeter 13461A MY53220116 EEL.DP, (X264 10-Fcb-22
Programmable Altenualor MAT-1070 2100114 1500077 ME  08-Mar22
Condenser Microphons 4180 2077900 Adh0081  osReb2
Measuricg Amplifier NA-42KAL 1560495 ANI0032] 1EFeb2

2. This resull of calibration was found accurnie as shown ¢n dale and place ol’ealibm’jnm-fur this catibrated jlem only.
3. This centificale is trnceable 10 the international system of unil maintained nl:
.1 Nationat Institute of Metrology (Thaitand). ’
3.2 Thailand Institute of Scienlific and Technologicel Rescarch {TISTR).
!

QF-TS12-04-04-120664

> L.



SITH | POR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No, ; ACL210Y
Job Na, t VCE4AC00SE
Pages ¢ JofB

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

Continuation of Calibration Certificate

Summary of Measurement Result =
.
Parsmeter Pasz | Fall ungerisinty of
. (4B} .
.. - ‘measurement (dB)
1, Abselute sensitivity v |- 02 TN
3, $elF-gencrated nojsc v - -, 02 SN
3, Acoustical signal tests of & igh . X
125 Kz v - 03 06
1000 Hz v - 03 % 0.6
£000 Hz v - 03 .03
4, Electrical signal tests of frequency weighlings i
For 19 Hz 154 kHz v - 0.3 { 06
For>4 kHz10 10 Kliz v - 0.3 | 0.7
For > 10 kHz 10 20 kHz - - - ! 1.4
5. Feequency and time welghtings at 1 kHz I . 02 | 0.2,
6, Long - lerm sability v - [N [
7. Level lineasity on the reference lovel range v - [F 3 ¢.3
8. Level inearity Including the Jevel range control v - 0.2 23
9. Tonc burst regpense I - 02 0.3
10. Peak € sound level ' . 02 0.3
11, Qverdoad indication v - 02 . 035
12. High level stability v |- 0. 0.l
|
QF-TEIZ-UH4-020660
> 22

SITHIPO R N} SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL21079
Job No. 1 YCGIACOOSE
Pages Sof8
4, Electrical slgnal festa of frequency welghtings
Weighting nctwork respense with relative to | kiz,

Frequency Deviation from various f: ighting response curve (dB)

(Hz} Acceptance
Fln C-weight A-welght A Limits

63 4.2 0.2 ) 2.0 .
125 0.1 0.1 0.1 - - S
250 0.1 0.1 0.1 T 1.5
500 0.1 0.0 0.1 o
1000 0.0 0.0 0.0 "1
2000 0.0 0.0 0.0 240
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.0 0.0 +5.0%

5. Frequency and time welghtings ar 1 kliz

5.1 Frequeney weighlings al | XHz

Measurcd Devlated Accoptanes

Frequency Value Value Limlis
Welghiing (48} (dB) (dB)”
A~ welght 94,0 0.0 ¢
C - welght 94.0 0.0 . k0D
Flat 94.0 007 1]
5.2 Time welghting a1 1 kHz !
Measured Devisted Acceptance
Frequency Value Value Limits
Welghiing (dB) {4B) (dn)
Fasi 94.0 0.0 .
Slow 94.0 0.0 0.1
Leq 948 00 +0.1

6. Lang = texm atahility

SLM Display | 5LM Display | Deviated | Acteplance
Frequency al {nitial at final Value Limits
Weighting {dB) (dB) {48} (dn}
A - weight $3.9 940 0. 102

QF-TS12-05-04-020064

- 2l .

Cert. New + ACL21079
Job No. : VCS4ACD058

Fages : 4ofd
Besult of calibravion:
1. Absolute sensitlvity B .
Referenes Measured Acceplance
Acoustic Signal Valuo Devfation Limit
{dB) {db} | _.(dB) (dB }
£3.9(51.98) 9.9 0.0 ]
.
2, Sclf-genepated nolse N
2.1 Normal test
Measured Value \‘
{dB) N
14.8 }

]
2.2 The miceophone of the sound leve) metgr was repleced by clecirical signal input device.

Frequency Measured value '
Welghting (dB)
A~ weight 116
C - welght 17.3

Flat 23.5

3, Acoustlcal signal tests of frequency welghilngs .
Meler freceficld scoustic response at a level or‘84 dB

Frequency Devialion. from varitus frég response curve (dB)

H; Accepla

(he) Flal Coveight | Avweight cepiatee
o r Limits
125 2.1 0.2 0.5 + 1.5
3000 -0.1 )] 0.1 =10
8000 0.6 0.7 0.7 5.0

QF-TS1 20404120064

- 2L

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Na. : ACL2107%
Job No. : YC64ACD058

Pages  : Gol8
7. Level linearlty on the reference level range
Anficipated | Mcasured || Devioted | Acceptanee
Value Value ! Value Limits
(dn) @) |} (@) {48}
1320 137.0 i o0 +1.1
1360 136.1 0 R
1350 135.) o1 | 211
1340 134.1 0.1 1.1
132.0 1330 0.0 £ 1.0,
1320 1320 0.0 11 "
131.0 131.0 0.0 £ 1.1
129.0 1290 0.0 £1.1 B
1240 124.0 0.0 231 i
119.0 1191 0.1 +1.1 |
1140 114, 0.1 211 !
109.0 1090 00 21 !
1040 $04.1 0.1 211 !
0.0 99.1 0.1 11 !
94.0 94.0 0.0 £l |
89.0 29.0 0.0 %1,
84.0 840 0.0 +1,1
9.0 9.0 0.0 £
740 4.0 L. 00 L1
69.0 69.0 T &L1L
64.0 64.0 i oo 1.1
55.0 59.0 108 1l
34.0 540 Poop . - 214
490 450 0.0 £1.1
4.0 4.0 00 +1.1
390 30 0.0 £1.1
34.0 M,0 0.0 1.1
30.0 30.0 0.0 1.1
2.0 8.9 -0.1 1.
280 21.9 0.1 £1.]
270 269 0.1 L1
260 59 0.1 L1
25.0 250 0.0 1.0

QF-TSI2-04-H-020654

ra /.ﬁl_‘/}



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
assoctaies. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL21079
Jobh No. : VCEACODSR

Pages : Taf8
4, Level linearity including the level range contro)
Anticipaied | Measured . [ .. Deyiated | Acceptance
Range Value Vilue Valoe, | Limits
(dB}) (dB) {dB) {dB}.
Auto M40 940 04 41,1
8. Tone hurst response T R
Time Tene burst Anticipated | Measered De\vialod Acceptance
durtion, Th Cycle Value Yalue Volue Limirs
weighing | oms) 148) (98) o | _m)
025 1 1080 167, o1 N 15::80
Fast 2 B 11780 16.9 0.1 1.0;+L5
200 300 1340 1340 [T T
2 [ 108.0 108.0 00 | 15:-50
Slow
200 800 127.6 1226 o0 i #.0
028 1 99.0 985 €02 [) 15350
SEL 2 ] 198.0 107.9 0.1 . 1.0;-25
200 800 128.0 1280 00 /] 30
= - .
l/ ’
19, Pesk Cs0und fevel =
Number of cycie Anticipated | Measured | Devisted | Acceptance
in Value ! |Vilue, Lepeakf  Valoe Limis
test signal oy (| gamy- | (amy (d8)
Conlinuous 1330 ! 1336 0.0, -
One 1364 1 1362 -2 1.0
| I
Number of cycle Antlzipated Measured Devinted Acceplance
in Value Value Value Limits.
test signal (dB) {dB) (di) {di})
Continuous 1330 133.0 20 -
Positjive hall cycle 1354 135.1 ~0.3 2.0
Negative half cyclc 1354 135.1 0.3 2.0
QP-TSI2-H-54-020664
2Ly

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY =

451-451/1 Siiéntherm Rd Bangb Bangplud Bangkek 10700 THAILAND.
Tel0-2435-8300 Fax0-2433-1679 I:cal-centen@sTihiph h

MEC-TISI-TIE 17008

Liadd P

Cert. No, ; ACL21080
Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer 3 RION i
Model ; INL-42/ Microphone UC-52 / Preainplifier NH-24
i
Serla] No.: 00557169 7 180411 /88181
1D Mo RYG Psoaze - =
Condition As Found : GOOD ‘-._\
Customer t ALS LABORATORY GROUP {THAILAND) CO}, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN Ii?AD.
KHWAENG PHATTHANAKAN, XHET SUAN LUTNG.

BANGKOK, 10250 THAILAND.
i

!

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL2WOTY
Joh Ko, ; VOSACHSE
Pages  : BofB

11, Overlosd Indleation

Mcasurcd valoc { B } Devirted.. | Acceplance
Poslive Negative i\'llue Limite
one-hall'cycle | one-halfeycle (dB) {dB) R
8.5 89.5 Loo._. 1.5
12, Iigh level atabilly ‘\\
SLM Display | SLM Display| Deviaed | Acceptance
Frequency ot dniia] ot firal Value |‘.i\miu
Weighting [dB} (da) (dB) {dB)
A weight 1370 1370 0.0 =03
!
{

The reported unceriainty is based on & standard uneertainty multiplied by m}vmac actor £ =2

or any vafue

g a tavel of & of appro 13
=
End of Callbrailon Certificate .-

QF-TSI12-04-04-020604

- L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Location : . /m I
Astibient Temperature ; (230 £3) < REVIEWBY ol
Pressure (1013 £3) kPa APPRGVEBBV “__é-y
Relative Humldlty = { 500 =20 ) “%

e on oare 478048
Recelved Date : 05 AUGUST 2021

Calibration Date :
Date of Issue =

06+10 AUGUST 2021 -
11 AUQUST 10%1
H

Calibrated by : H

1

Nathakorn Pisutpaisan

wze

{  Thanakul Peschurai

Approved by :

This cerfificate s issued in sccordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, exe¢

QFTS)12-04-04-020664

ept with the prior written approval of the head of Calibration Leboratory.

Cert. No. : ACL21080

JobNo. 3 VCHACHNSS

Pages  ; 1ofB
Calibration Procedure : CP-ACOL

Calibration Method ¢ i -
This equipment was calibrated by based on IEC-61672-3 (2013) Standard for w\mdkﬂ] meler (SLM).

The SLM had tesis (o Acoustical and Electrical signal tests ul'hquuwywclsbﬂngwilhmochmc chamber and Reference
Standtard Insingments.

l
For iasis rosufls of cach jtems werg made by observation of cach [mtﬁimmu_:@isplly and alsg with SLM's displey.

Candition of thiz resolt of calibratlon ;

"

L. Reference Standard Instraments @ N
Intrument Madel Serhaltio, ‘CortMa  Dusbac
Waveform Generator 232108 MY480170T6 . EF-|0012-2I lu-?’cb—lZ'
‘Wavelorm Generatar 3118 MY52302T42 EF-0011-21 10-Febr22
Digital Multimeter 3814 MY53220104 EE].BI:. DSM264  10-Fobe12
Bigital Multimeter $846A 1997025 EEL.BP, 0800264  0S-Feb-22
Digital Multizneter INEIA MY53220116 EEL.BP. 040264  10-Feb-22
Programmable Alicnuator MAT-1070 62100114 1500-077’142 as—m.-zz
Condenser Microphone 4180 2977900 A? -1008-21 05-Feb-22
Measuring Amplifice NA-42KAl 34560495 AA-3003-21 16-Fer22

2, This result of calibration was found accurals as shown on dale and place ul’mlibm}nn/rurthhn]ibmndirzm anly.
3. This certificate is traceable 1o the international system of unil maintained at: -~

3.1 Nationsl Institute of Metralogy (Thailand).

.2 Thailand Instirute of Scientific deechnolopul R.elcu:h (TlSTRJ

QF-TSI12-04-{H4-020664

EalV -y RN



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 2 ACL2I080
Job No, 1 VCE4ACO0S8
Pages 1 3of8

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

Continuation of Calibration Certificate

: Uncertalnty | Maxtoune-permitied
Parameter | Pass Fall | W - uncerialnty of
L. witasurement (dB)
. Absolute sensitlvity v o] - 02 NIA
2. Sclfgencrated noise v - |02 N/A
3. Acoustical sgnal 1esis of frequeney weiphtings "\
125 Hz v - 03N 0.6
1000 Hz v - 03 N 05"
8000 Hz v - 0.3 0.7
4. Elcctricel signal tests of frequendy weighlings \
For L0 Hz to 4 kHz v - 0.3 [ )
For>4kHz 10 10 kHz v - 0.3 ] (X2
For> 10 kiz to 20 kliz - - - { 1,0
5. Frequoncy and time woightings at | kHz ¥ - 0.2 0 0.2
5, Long - term stebility v - T 0,1.
2. Level linearity on the reference Jovel range: v - 3 ¢ 0.3
3, Level lincarity ineluding the level range control '3 - 0.2’ 0.3
9. Tone burs tesponse v - <02 0.2
10. Peak: C sound level v -] 02 . 035
11, Overlond indization s - 0.2 - 025
12, High level stabllity d - [ . 0.1

QF-TS13-04-04-020654

5 L.

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
peseciates © CALIBRATION LABORATORY

Continuatioh of Calibration Certificate

Cert. No. : ACL21080
Jeb No. + VCEACOG5

Pages  t Sof$
4. Electrical slgnal tests of frequency wekghtingx
Weighting network response with relative I 1 kHz.
P
Frequency Deviatlon from various frequency weighting responss curve (dB)
[Hz) , “Acesptance
Flat Ceweight A-weighl | Lints
63 -0,1 0.0 -0.1 +2.0
125 0.0 0.0 00 - 215
250 0.0 00 00 t. S
500 0.0 0,0 0.0 . #hS
1000 0.0 0.0 0.0 410
2000 0.0 0.0 0.0 3.0
400 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 5.0

v

'
5. Frequency aod lme welghtings s | kHz "
5,1 Frequeney wekghtings at 1 kHz :

Measured Deviated Accoptance /

Ereguency Velue Valua Limils

Welghting (dB) (6B} (dB)”

A~ weight 940 0.0 -

C - welght 94.0 00 | +02
Flat 940 [ %02

5.2 Time weighting at 1 kHz B

Mensured Deviated Aceeplance

Frequeney Velue Value Limits
Weighting (4B} (d) (dB}
Fast 94.0 0.0 -
Slow 04,0 0.0 +0,1

Legq 94.0 0.0 0,1

8. Long - term siability

SLM Display | SLM Display | Deviated | Aeeeptance
Frequency st fnitlal ot final Value Limis
Weightlng (4B) {dB) 1¢8) (4B)
A - weight p4.0 94.0 0.0 +0.3

QF-TS1 2-04 4020664

s 2.

Cert. No, 1 ACL21080
Jab No. : VCBIACCDSE

Pages : 4ofB
Besult of callbration:
1. Absolute sensitivity ! )
Reference Measured : Acceplarde
Acoustle Signal Walue Devintion Limit
(dB) {a8) |. .(dB) . (s}
91.9 (93,56} 9.9 [N~
.
2. Scif-generated nolse \
2,1 Normal test N,
\
Measured Yolue \\
(dB) \‘
144 i

2.2 The microphenc of the sound level meter was replaced by cleetrical signal inp‘ut device,

Frequency Measured value :
Welghting (dB}) /’
A = weight 11.6 ;/
C - weight 175 r
Flut 30 o .
3 el signal tests of freg Ightl

Meater froe-fleld acoustic response a1 a Tevel nf;B-d dB

Frequency Deviatlon from various frequency weighting response surve (dR)
{Hz} "Acceplance
Flal ight A-wel
" Crwelsht | A-welght, Limis
115 0.2 0.3 0.3 £ 1.5
1000 0.0 0.0 0.1 10
800D 1.3 1.4 1.4 5.0

QF-TSI2-04-4-020664

s Hhog o

SITHIPOR N} SITHIPORN ASSOCIATES CO, LT,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL2108D
Job Na. 1 YCGACDOSE
Pages  : 60fB

T, Level nearity on 1he reference level ange

Anticipated | Measured | Devinted | Acceptence
Value Value i Value | Limils
td8) (@) |} ¢asy {d8)
1320 13720 |i do &t
1360 136.0 | 6o + 4,1
135.0 1350 00 ). #1)
1340 1340 0.0 +1.1
133.0 133.0 0.0 %1.0".,
1320 1320 0.0 411 °
1310 131.0 00 £ 1,1 N
1280 1290 00 £1,1 'y
1240 124.0 0.0 1.0 |
119.0 196 0.0 1.1 5
1140 114.0 0.0 #1.1 !
109.0 1090 0.0 # L1 f
104.0 104.0 0.0 1.1 /
950 %9.0 00 sl J
94.0 540 00 211 |
8.0 9.0 00 £Lb 7
4.0 $4.0 0.0 211"
790 kil 0.0 . EL)
740 740 .00 £1.1
§9.0 690 Y &1,1
6.0 40 i *11
590 $8.0 Y 21d-
54.0 540 100 £).1
49.0 49.0 0.0 * 1.1
44.0 4.0 0.0 £ 1]
9.0 39.0 0.0 £1.)
10 3.9 0.1 #1.1
30.0 09 +0.1 £ 1.1
2.0 289 0.1 L1
280 279 0.1 411
220 269 0.1 %11
260 253 0.2 £1,1
250 249 0.1 £1.

QF-TS 120K -H 020665

LA



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

Continuation of Calibration Certificate

Cert. No, 1 ACL21080
doh Nao, ; VCBACODSS

Pages @ Tof8
8. Level Hnearity Intluding the level range control
Anticipated | Measured
Range Vale Value
(dB} {d8 )
Aulo 94.0 $4.0
[T
9. Tone burst response - S
Time Tone burst Anlicipated | Measupcd Deyiated Aceepance
duration, Tb Cyele Value Value Valve Limifts
Weighting | (ms) 148) (48) (d8) (de)
0.25 1 108.0 1079 01 N 1550
Fast 2 B 137.0 117.0 0.0 , 10i-L5
200 800 134.0 1340 0.0 1 &0
2 8 1050 1060 0.0 V15350
Slow
200 800 1276 1276 ] #0
025 | 0o 989 115450
SEL 2 [} 103.0 1080 ' 10425
200 800 1280 128.0 1.0
10. Peak C sound level
Number of cycle Anticipaicd | Measured * [ Devialed | Accephance
in Volue ¢ Valie, Lepeak [  Valoe Limits
Lest signal {dB) ! {dB) {dB} (dB)
Continuous 1330 ! 1336 0.0 -
Ome 1364 ! 1353 e .0
MNumber of cycle Anticipated | Mcasured Devialed | Acecplanee
in Valoe Value Valug Limits
st signal {dB) (dB) (dB) (dB)
Conlinuaus 13310 1350 0.0 -
Positive hall eyele 135.4 1352 0.2 220
Negative hall cycle 135.4 135.2 0.2 12
QFTSI2-0HH-020664
7 BAA
SITHIPORN ASSOCIATES CO.,LTD.
451-451/1 Sirlatham R, | I!anghumm.sangplud Bungkok 'lu'inHAILAND NSC-TISI-TIS 37023
Tel0-2435-8800 Fax.0-2433-1679 I hupH
Cert. No. ; ACL21026
Pages : lof8
. . »
Calibration Certificate
Equipment : SOUND LEVEL METER
Manulacturer : RICN
Model ¢ NL-42 Microphone UC-52 7 Preamplifier NH-24
Scrial No.: 00500071 / 188464 /01733
1D No.: RYG_FS0492
Condition As Found : GOOD
Customer ALS LABDRATORY GROUP (THAILAND) CO, LTD.
104 FHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Laocation : -
Way
Amblent Temperature : {23.023) *C REVIEN T
Pressare : (1012 =3) e APPROVEDEY ﬂ
Relative Humidlty : (500 20} %
wexrca onre 21028,
Recelved Date = 05 JANUARY 2022
Callbratlon Date : 10-12 JANUARY 2022
Date of [ssus 13 JANUARY 2022

Calibrated by : Nathakora Pisutpeisan

7 Aol

{ Thanekul Petchurai

Approved by

This centificate s fssued in secordance with (he requirements of 1SOMEC 17025 standard, may not b reproduced
other than in full, cxeept with the prior written approval of the head of Calibration Laborslory.

QF-TS12-04-04-020664

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

Continuation of Calibration Certificate
Cert. No, : ACL21080
Job No. : YCS4ACODSR

Pxges @ Bof8
11, Overload Indicsilon
1 e
Measured valuc (4B } Devisted | Aceeptince
Pasitive Negative ;Valpe 1,imits
onc-halfeycle | onc-halfcycle | ((dB) {dB)
8.6 ®5 00, 413
12. High fevel stabflity RN
b )
SLM Displey | SLM Display| Devimed Rcsephm
Frequency atinitial af final Value Limits
Weighting (48) (48) (d8) {dB)
A - weight 1370 137.0 0.0 +03

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

or any value following caleulali iding 2 lavel of confid: I approvichalely 35 %
b
n

Endof Calibration Certflcate ~ Z

QF-TS124H-M-020654

S LA,

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

Continuation of Calibration Certificate

Cert. No. ; ACL21026
Job o, : VC6SACO040
Pages 1 20f8

Calibratlon Procedure : CP-AC-01

Calibratien Method ;
This cquipment wos ealibrated by based on IEC-61672-3 (2033) S1andard for sound level meter (SLM).

The SLM Tad 1313 1o Acoustical and Elecirical signal tests of frequency weighiing with Ancchoic chamber and Reference
Standard Insiruments.

Tor tests resulx eTench liems were made by observation of cach Tnstruments display and slse with SLM's display.

Condition of thls result of calibration :

1. Reference Swndand Instruments @
Waveform Genersior 33210A MY48017076 EF-0012:21 10-Febe22
‘Waveform Generator 335118 MY52302742 EF-0Q11-21 10-Feb-22
Digital Muhimeter IME1A MYS53220104 EEL BP. 05M264  10-Feb-22
Digial Mulimeter IMBIA MY 53220076 EEL.BP, 03264 O8-Feb22
Digital Muliimeler JM61A MY60024273 1-15130'{25251-1 15-Sep-22
Programmatlc Atlenualor MAT-1070 62100114 1500-07THE 0B-Mar-22
Condenser Microphonc 4180 2077900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42ZKAL 34560405 AA-2003-21 18-Fab-22

2, This result of calibration was found prcurmie as shown on dale and place of calibraiion for this calibrated itemn only.
3, This cenificate is tracenble to the intermational syslem of unil mainlained af :

1.1 Nationat Institute of Metrology {Thailand),

3.2 Thailand Insiikute of Seientific and Technological Research (TISTR).

QFTSI2-04-D3-U20664

s BAA..



SITHIPORN}
assoclates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22026
Job No, 1 YCS5ACOMD

Pager  : dof8
Sumunacy of Messurement Result:
U i Aasi T
Faramefer I Pass | Fall uncertalnty of
(dB)
measurement (dB)
1. Abselute sensitivity v - 0.2 NA
2. Scll-gencrated nolse v - 02 NiA
3. Acvustical sTgnsl wsls of Tyt
128 Hz v - 0.3 0.6
1000 Hz I - 0.3 0.6
8000 11z v - 03 0.7
4. Electrieal signal tests of frequency weighlings Y
For 0 Hz lod kHz v - 0.3 f 0.6
For> 4 kHz (o 10 kHz 4 - 03 07
For> 30 kHz to 20 kHxz - . - } 10
5. Frequency and time welghtings o1 1 kHz 4 - 0.2 0.2
6. Long - tern siabilicy v - 0.1 0.1
7. Level llncarity o the reference level range 4 - 02 0.3
8. Level lincasity including the Jevel range senirol v . 02 . 0.3
9., Tone bursl response v - 0.1 0.3
10, Peak € sound level v - 0.2 0,33
11. Overload indi v - 0.2 0.25
12. High level stability 4 B 0.1 [X]

QF-TST2-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Ak

4, Efectrical slgnal tests of frequency welghtlngs

Waighting network response with relative to | kHz,

Cert, No. 1 ACL22026
Job No. : YCE5ACO040
Pager @ 50f8

Frequency Dreviation from various freqe sosponse curve (4B)
{Hz} N N Acccplance
Flal C-weight A-weight Limts
63 0.0 0.0 01 2.0
125 0.0 0.0 0.0 x1.5
250 0.0 0.0 020 +1.5
500 0.0 0.1 0.0 . L5
1000 00 0.0 0.0 £1.0
2000 0.0 0.l 0.0 £.0
4000 09 o0 [ £34 -
£000 0.0 0.1 0.1 0
5. Frequency and flme welghtlngs at | kidz
5.1 Frequency weightings at | kHz
Measured Deviated Acceplance
Froquency Value Value Limits
Weighiing tdn) (da) 1dB)
A = weight 94,0 0.0 -
C - weight 94,0 0.0 +0.2
Flai 94.0 A0 0.2
5.2 Time welghling s | kHz }
Measwred Deviated Accsplance
Fesquency Value Value Limits
Weighting (48) 1B} 1dB}
Fast 940 0.0 -
Slow $4.0 0.0 £0.]
Leq 54,0 0.0 0.1
6. Lang - wrm stablily
SLM Display | SLM Display | Deviated Acceplance
Frequency ot initial ot firal Value Limits
Waighting (dB) 4B} d8) tdn)
A - weight 4.0 24.0 2.0 +03

QFTS 1 2+04:G4 020664

7 At

associates

S5ITHIPORN) SITHIPORN ASSQCIATES CQ,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. & ACL22026
Joh No. VCESACOI4D
Pages ¢ 4olE
Besult of celibration;
1. Abselute sensitlvity :
Reference Measired Acseptance
Acouste Signal Value Deviation Limir
{dB) {d8) {dB} {da3)
93.9(52.96) 919 0.0 403
2, Self-generated nofse
2.1 Normal lest
Measurzd Value
(dB)
148 .

2.2 The microphonce of the sound level meter was reploced by cleetrical signal input device,

Frequency Measwred value
Weighting (dn}
A~ weight 116
C = weight 17.8
Flat 238

3. Acaussical signal tests ol frequency welghtings
Meter frec-icld scoustic response at & level of B4 dB

CALIBRATION LABORATORY

Frequency Deviation from various fr: responst curve (dB)

Uz Fht Cowilght | Aweight "m‘l’:“

125 0.2 0.2 0.2 %15

1000 -0.} .l 0.1 1.0

8000 0.2 0.3 03 5.0

QF-TS12-M-04-020664
AL
SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.

Continuation of Calibration Certificate

7. Level linearity an the reference level range

Cert. No. : ACLI2015
Joh No. : VCSSACH4D
Fages  : 6ol8

Anticipated | Measured Deviated Aceeplmes
Value Value Value Limlis
{dB) (dB) , (dB} (48)
137.0 1370 i 00 11
1360 1360 ©bo £1.1
135.0 135.0 0.0 . ALl
1340 1340 0.0 1.
133.0 133.0 0.0 CAR
1320 1326 0.0 1.1
1310 131.0 0.0 .1
129.0 120.0 0.0 +1.1
124.0 124.0 0.0 +1.1
115.0 112.0 0.0 *1.1
1140 1140 0,0 1.1
102.0 9.0 0.0 =11
104.0 104.0 0.0 L1
29.0 90 0.0 & §.0
94,0 94.0 0.0 +1.]
89.0 29.0 0.0 + 1.1
840 84,0 00 21,
790 9.0 0.0 & 1.1
740 4.0 00 - 1.1
£5.0 6.0 0.0 +1.1
64.0 64.0 0.0 + LI
580 59.0 Q.0 * 1.1
540 54.0 0.0 +1.1
45.0 49.0 09 +1.1
44.0 340 0.0 +1.1
39.0 389 0l 1.1
40 339 0.1 1.1
00 285 -0.] & .1
25.0 28.9 -0.]1 &}
280 279 0.1 1.1
27.0 26.8 -0.2 x1.)
26.0 259 0.1 +1.1
250 24.9 ) * 1.

QF-TS12-4-04-020664
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SITHIPOR N,; SITHIPORN ASSOCIATES CO,LTD.
associates. CALIBRATION LABORATORY

Continuwation of Calibration Certificate

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

Continuation of Calibration Certificate

Cert. No. ¢ ACL22026
Job No. : VCESACOM40

Pages  : TolB
8, Level lincarlty including the Ievel range control
Anticipated | Measured | Deviated Asceplance
Ronge Value Value Vel Limits
(dB) (d8) {dB) (48)
Auto 94.0 040 ' 00 1.1
9. Tane burat response .
Time Tone burst Anticipated Measured Deviated Asceptance
durtion, T Cyele Value Value Vaiue Limiis
Weighting {ms} (dB) (48) (dB) ° (dB)
0.25 I 108.0 107.9 0.1 . 15:-50
Fast 2 8 1170 1170 00 10;23%
200 800 1340 134.8 0.1 £1.0
Slow 2 g 108.0 1080 0.0 LE:-50
200 800 1216 127.6 00 1#10
0.25 1 59.0 989 &1 1.55-50
SEL 2 ] 108.0 108.0 0.0 1.0;-25
200 300 1280 1280 &0 210
10, Peak C sound Jevel
Number of cycle Anticipaied | Measured Devinied | Aceeplanee
in Value  |Value, Lepeak|  Value Limils
1ost signal {dB) . (e3) (dB) (dB)
Continuous 130 | 1330 0.0 -
One 1364 1362 -0.2 +31.0
Number of cycle Anlicipated | Mensured Devisted | Acceplance
in Velue Value Velue Limils
test signal {dB) (dB) (4B} (dB)
Continueus 133.0 133.1 0.1 -
Positive half cycle 1354 1352 ~0.2 2.0
Negative half eyele 1354 135.2 0.2 £2.0

QFTS12-04-04-020664

o k.

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY —

a ™
45145171 Sirlathorn Rd Bnngbumru, Blngplud Bangkoﬁ 10700 THALAND. NSE-TISHTIS 17028
Tel(-2435-8800 Fax.0-2433-1679 httpdf oM

Cerl. No, ; ACL22027
Pages :  1ofB

Calibration Certificate

Equipment ; SOUND LEVEL METER

Manofacturer RION

Madel NL~-4% Microphone UC-52 / Preamplifier NH-24

Serial No.: 0900072 / 188465 /01734

1D Nou RYG_FS0493

Condltion As Found : GooD

Customer : ALS LABORATORY GROUP{THAILAND)CT., LTD.

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

Location - % fa‘n f)
Amblent Temperatures 230 £3) « REVIEW Y .20 -
Pressure; L1013 £3 ) kPa .
Relative Homidity : { 50.0 =20 ) % AFPROVED BY 0=

: tels 25
Recelved Date s 05 JANUARY 2022 HEXT GAL DATE i I .
Calibration Date ; 10-12 JANUARY 2022
Date of bssue : 13 JANUARY 2022

Callbrated by Nathakom Pisulpaisan

Approved by :
N .

{ Thanakul Petchurai }

This centificate is issued s aecordance with the requirements of ISC/EC 17025 standard, may not be roproduced
othet than in full, except with the prior wrillen approval of the hesd of Calibration Laboratory.

QE-TSI2-08-03-D20664

Cert. No. 2 ACL1205
Jobr Na. 3 VCE5AC0040
Prpes HE-L1 -]

11. Overload Indlcation

Mcasurcd valuc {dB ) Dieviated Acceplance
Positive Negative Valoe Limits
one-half cycle | one-hatf cycle (dn) {dB)
896 295 Ll &5

12. High level stability

S1.M Displey | SLM Display Deviated Acceplance
Frequency ot initial at final Volue Limits
Weighting (dB) (dB) {dB) (4B)
A - welght 137.0 1370 0.0 0.3

The reporied wncertainty is based on a standand unccnainly multiplicd by coverage factor k = 2

or any value followi TeuTal iding a lavel of confidence of approximately 95 %

End of Callbiration Certificate

QF-TS12-04-04-020664
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SITHIPOR N) SITHIPORN ASSQCIATES CQ,LTD.
associates CALIBRATION LABORATORY

Continnation of Calihration Certificate

Cert. No. : ACLR202T
Job Ne. : VCESAC0040

Paper  : taf8
Callbratlon Procedure : CP-ACI

Callbration Method ¢ .
This equipment was calibraled by based on IEC-61672-3 {10] 3) Standard for sound level meter (SLM).

The SLM had 1ests to Acoustical and Electrical signal tests of frequency weighting with Anechoit chamber and Refererce
Standard Instruments.

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

Condition of this result of calibration :
I. Reference Standand Instrumens :

Enstrument Medsl Serla No. Cert.No, Due Datc
Wavelorm Gencralor 332104 MY4B0I7076 EF-0012-21 10-Feb-22
‘Waveform Generalor 33518 MY52302742 EF-0011-21 10-Feb-22
Drigital Multimeter 13461 MYS3220104 EEL.BP.OS/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP.03/0264 OB-Feb-22
Digital Multimeter 34461A MY&0024273 I-:ISIBDJ"ZSZSI-I 15-8ep-22
Programmable Alicnuator MAT-1070 62100114 1300-0TTME 08-Mar-22
Condenser Microphonce 4180 2977900 AA-1008-21 05-Feb-22
Mcasuring Amplifier Na2KAL 34560495 AA3003-21 16-Feb-22

2, This result of calibration was found aceurale as shown on dale and plaee of calibration for this calihrated isem only.
3, This cenificate iy iraceabls to the i ional system of unil maintained at ¢

3.1 National Institute of Mctrology {Tlailand}.

3.2 Thailand [nstitutc of Scientific and Technological Rescarch {TISTR).

QFTS1 24040302061

Y77



SITHIPOR N/J SITHIPORN ASSOCIATES CO,LTD.
Associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22027
Job No. : VCESAC0040

Peges  : Jof8
Summary of Megsurement Result :
i Uncertainty | Maximum-permltted
Parzmeter ‘Pas | Fall uncerialnty of
i (dB}
- measurement (dB)
1. Absolule scnsilivity v [ 02 WA
2. Self-gencrmied noise v - ] 02 NiA
3. Acoustical signal tests of fr ightings - .
125 Hz ' - 03 - 06
1000 Hz. v - 03 0.6
3000 Hz v - 0.3 y 07
4. Electtical signal tests of frequency welghtings i
For 10 Hzto 4 kHz i - 0.3 i 06
For> 4 kHz 1o 10 kHz 4 - 0.3 ! 07
For> 10 kHz 10 20 XHz - - - ! 10
5. Frequency and time welghiings a £ kliz ' - 0.2 S 0.2
6. Long - lerm stability 4 - 04 : [
7, Level Enearity on the reference level rnge v - 0.2 0.3
8, Level Enearlty Including the level range ontral v - 0.2 .03’
9, Tone burst response v - 02 03
10, Peak C sourd level ¥ .02 033
11, Overload indication v - 02 0.2%
12, High lovel stability v - 0.1 0.1

QF-TSI12-04-04-020664

F Ml

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22027
Joh Ne, 3 VICS5AC0040
Pages  : 508
4. Elcctrical signal dests of frequency welghtings
Weighting network response with relative to | kHz

Frequency Deviation from various {requency welphting response curve (4B}
(=) ) . Atcopisnee
Flal Crweight A-Wflﬂll Timits
63 0,1 0. 0.1 c - 20
125 00 0.0 E R 1.5
250 0.0 0.0 .1 =S 1.5
300 00 00 0.1 - £)8
1000 2.0 0.0 0.0 210
2000 20 0.0 0.0 +1.0
4000 00 00 0.0 =3.0Y
8000 0.0 040 0.0 5.0 Y

5. Frequeney and time weightings ae 1 kHz

5.1 Frequency weightings al 1 kHz

Measured Devisted Aceeplance | -
Frequency Value Value Limis |/
Weighting (dB) {dB) (dB) .
A = weight 94.0 0.0 -
C -weight 840 00 #02
Flat 94.0 . .00 £02
5.2 Time weighting al 1 kHz
Mersured Devlated Asceptance
Frequency Vilue Valve Limits
Weighting (dB) (d8) 148)
Fast §4.0 0.0 -
Slow 94.0 0.0 +0.]
Leq 94.0 0.0 Al

6. Long = term sabillfy

SLM Display | SLM Display | Devinted Acceplance
Frequency ot initial at final Veloe Limits
Weighting (dB) (dB) {dB} (dB}
A~ weight 94.0 94.0 0.0 £03
QF-TS124K-34-020664

7 LRt

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. 2 ACL22027
Jab No, : VCESACHOD

Pages dor8
Besult of callbration ;.
1. Absolute sensltivity 1 . -
Rafermee Measured Acceptance
Acousiic Signal Valos Deviation Limit
{dB) (dB) (dB} (dB)
939(52.96) 93.9 0.0 +0.3

2. Self-generated nofse
2| Normal lest

Measured Value
(dB)
143 H

2.2 The microphone of the sound level meter was replaced by elecirical sigml:l:lyul deviet.

Freguency Measured value
Weighling (dB)
A - weight 9.9
C - weight 169
Flat 226

3. Acoustical signal tests of Crequency welghtings
Meter free-fickd acpustic response al & leve] of 84 dB

Frequency Deviation frem varlous & {4B)
(Hz) . Acceplance
Flat Crweight Aswtight
wrigh ,“n' L Limits
125 04 04 04 = 1.5
1000 0.0 0.0 0.0 = 1.0
5000 -2 1.0 -1.1 50
QF-TS12-H-04-020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LT1).
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. ;: ACL21027
Jeb No. 3 VCESACORD
Pages : Sof8

7. Level Sinearity on the reference level range

Anicipated | Measured | Doviated | Accepuence
Value Value : Valse _' Limits
(48) {dB} | (ap) (dB)
137.0 1370 |1 @0 . 3Lr
136.0 1360 |' 04 IR
1350 135.1 o1 | =21
134.0 134.1 0.1 =11
133.0 133.0 0.0 £10 -
1320 1320 0.0 1 |
131.0 1310 00 &)
1290 129.0 0.0 £1.1 .
1240 1240 0.0 £ v
119.0 110.t 0.1 51l |
1140 1140 0.0 1.1
109.0 109.0 0.0 £1.0 !
1040 1041 0.1 £1.1
9.0 950 0.0 1.1
94.0 940 0.0 1,1 '
£9.0 83.0 0.0 10 |°
§4.0 B4.0 0.0 11,7
9.0 79.0 0.0 1.1
140 740 00 S
6.0 690 L 00 11
640 640 00 +1.1
59.0 590 0.0 . 411
54.0 540 i 0D - & LI
49.0 49.0 0.0 %11
#4.0 440 0.0 21,1
39.0 390 0.0 #1.
34.0 34.0 0.0 £1,]
30:0 30.0 00 L1
29.0 29.0 0.0 1.1
28,0 8.0 0.0 £1.1
21.0 270 0.0 £1.1
260 26.1 0.1 £l
250 25.1 01 £1.1

GF-TS12-04-04-02066d



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

Continuation of Calibration Certificate

5ITH ! PORN; SITHIPORN ASSQCIATES CO.,LTD.
a

|
ssaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22027
Job Ne, 2 VC6SACO04D
Pages : 7ofB

8. Level linearity including the level renge control

Anlicipated Mensured |
Range Value Vahe i
(dB} (dp) | (4B} (dB)
Auta 40 940 | = 0D . +1.1
¥, Tooe burst response T “
Time Tane burst Antisipated | Measured Deviated || Acceplance
duration, Th Cycle Velue Vahie V:ﬁuc_ Limits
Weighting {ms}) (dB) (dB) {dB) (d8)
0.25 1 108.0 1079 0.1 . 15:50
Fast 2 8 1170 116.9 0.l 41.0;-25
200 800 130 1340 0.0 3 #10
Slow 2 8 108.0 108.0 [ 15;-30.
200 E00 1276 1216 o0 1410
0.25 1 9.0 988 .2 15:-5.0
SEL 2 8 108.0 018 0.1 10:28
200 800 128.0 (280 0.0 /&0
10. Peak Caound level
Number ofcycle Anticipated | Measured . | Devisted | Accepiance
in Vilee | Value;Lepeekf  Velue Limits
test signal {dB) | (dB) {dB) {dB)
Continuous 1330 ! 133.0 W - -
One 1364 ! 135.0 0.4 +3.0
Numbaer aleycle Anlicipated | Measured Deviated | Acceplance
in Value Value Value Lisnits
Lest signal (dB) {dB) (d8) {di)
Continuons. 1330 133.0 0.0 -
Posilive hall eycle 1354 135.1 0.1 £2.0
MNepative half cyele 1354 135.5 3.3 420

QF-TS12-04-04-020661
7‘ 4 z’/L. -

N ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT %

E\I 75 boo 4, Bangpoa Industral Extate, Sol &, Sukhumett Road kom 31, W20
Phraek Sa, Mugang Samat Prakan, Samut Prakan 10200 pivateaideizid

RN,y ST CADRRATION LU
Tek +66 27109 48608 Fac +65 2324 (9178
Certlficate Nou: Q2za5v21
Cperation No.: CP2021050034
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturetz RICN
Madel/Type: NL-82 (Meter}, UC-52 (Microphane), NH-24 (Preamplifier}
Serlal Nox 03472130 {Meter), 157774 (Microphone), 72464 (Preamplifier)
12 Not RYG_F50303
Customer ALS Labolatory Group (Thalland) Co.Ltd.
Address: 104 Phanha;'\akan 40, Phatthanakan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkak 10250 Thailand

Recelved Date: 28 May 2021

reviewsy ., Jitdene 1

APPROVED BY ..géj.. :

sexrcaLowre LL06122

Callbxrated Date: 2-9 June 2021

Issued Date: 11 Jure 2021

Calibrated by: Ms. Juntapom Kunhakem

Approved by:

5olnd
Graup MR LETES ML

The reported uncermalnty of measurement wag bated on standard uncertainty multipliad by a coverage factor & = 2,09,
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the priar written approval of the Electrical and Institute, Foundation for Industrial O
Page 1of 6

Cert. No. : ACL21027
Job Ne. : VC65AC0040
Pages : Bof8

11, Overlopd Indlzation

Measured value ( dB ) ]?wiued . AecEplance
Pasitive Negative [Valoe Limits
onchalfeycle | onchalfeyele | '¢aBy | (dB).
9.6 9.6 100 +1.5
12, High level stabllity
SLM Display | SLM Display Devialed Accepiance
Frequency at initial at final Velue Lisnits
Weighting tdB) (d8) (dB) (dn)
A - welght 137.0 137.0 00 03

The meporied uncertainty is based on a slandard unceriainly multiplicd by :uwg’é: factor k =2

or any valoe foll g iding 2 lavel of confick of approxit 5%

End of Callhration Cy

QF-TS12-04-04-020664

— @ - ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

F-CAL-004 £d0

Certificate Nos  02245v21
Calibration Report

Equipment: Sound Level Meter

Manufacturer: RION

ModelType: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier}

Serlal Hox 00472130 (Meter), 157774 (Mierophone), 72484 (Preamplifier)

1D Na.: RYG_FS0303

Ambient Temperature; (22 2%

Relative HumTdity: (502£15)%

Pressure: (1013 £ 1.5 kP

Methadd of Calibration i«

IEC 61672-3:20%3,

1, Reference standards instrument ;-

instrument Dladel Serial Mo, Lert. No, Due Date:
1} Standard microphone 4180 2787490 AA-1001-21 12 January 2022
2) Sine ganerator 1081 1501442 D151RF20 21 September 2021
3) Arhitrary Function Generator AFG2021 010063 DOS9RF20 17 June 2821
) Programrable Attenuator PAS 2912 EF-G017-21 1 Aprit 2022
5) Programmable Attenuator PAS 2758 EF-0024-20 19 November 2021
) 6.5 Digit pracision mullimater 8BA6A 9605027 0498EL20 10 August 2021
7) 6.5 Dight pracision multimeter B46A 9610014 0869EL20 27 October 2021
8) Pressure humidity and CL1-P210020 22 March 2022 .
Tempeizture Transmittar FTUz0L L3950484 0174TE2) 1 Aptil 2022

2. This result of calibration was found accurate as shown on date and place of calibration enly.
3. This certification is traceable 1o the intemational system of unit maintained at -

Reference stancards Instrument for Acqustic function

- Naticnal Institute of Metiolegy (Thailand)

Reference standards Instrument for Electrical function

- National Institute of Matrology (Thailand)

+ £lactrical and Electronies Institute; ONSC Accredited Calibration No.g119

Sesult of Calibration::
Fungtion ; 1, Indication at the ¢heek frequency
Reference Measured value Deviation Arceptance limits
Acsustie Slgnal (d8) (de) {dB} (dB)
M0 24.0 0.0 214

Note : Absalute sensilivity was established by the use of the Sound Calibrator RION Typa NC-74 5/N : 34615278,

Page 20l § F-CAL-005 Ed.]



. ELECTRICAL AND ELECTRONICS INSTITUTE -
FOUNDATION FOR INDUSTRIAL DEVELORMENT

— ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

e
Certlficate No.: 0224521 Certificate No.: 0Z245v21
Calibration Report Calibratien Report
Function ! 2, Self-genarated Nolse 5.2 Time welghting &t 1 kHz2
2.1 Microphone Installed Tirme Measured valug Deviated value Acceptance Umlts
Measured valus Weighting (dB) {<B) (dg}
(dB) Fast 94.0 0g =01
196 Slow 94.0 (L] 0.1
LAeg 24.0 0.0 0.1
2.2 Wicrophone replaced by the electrical input signal device
Frequency Measured value Function : 6, Leng<Term Stabllity
Waighting (cB} Long-term stability over 30 minutes, with steady 1 kHz signal at reference level,
A-weighting 158 Time Perlod to Reference Record SPL at
Crwighting s Apply Signat SPL Conclusion of Time | DEviated value Aceeptance limits
Zwaighting 217 {min) (4B} Perled (dB) (dg) (dB}
30 4.0 §4.0 (] 0.3
Function : 3, Acqustical signal tests of frequency welghtings (Witheut Windscreen)
Meter free-field acoustic response at & level of 89 dB. Funetlon : 7. Level Linearlty on the reference level ranga
Deviation from varigus Frequency Welghting Response Curve 7.1 Level Linearity on the reference level range, Upper
e C-Welghting A-Welghtlng Z-Welghting Atceptance Umits Anticipated Measured value Deviated value Accoptance Umits
(Hz} (dB) (dB) (dB} (dB) Value {dB) (B} {dB} (dB)
125 0.3 [i¥] 0.3 1.5 4.0 9.0 0.0 £1.1
1000 0.0 0.0 0.0 1.0 $9.0 99.0 0.0 £1.1
8000 02 -0.8 -10 5.0 104.0 04, 0.0 111
105.0 05 0.0 21.1
Function 1 4, Electrical signal tests of frequency welghtings 114.0 4, 0.0 =11
Weighting natwerk response with relative to 1 kHz. 115.0 9 0.0 11.1
Frequency Devlation from varigus Freguenty Welghting Response Curve 1290 124.0 0.0 x1.1
CWelghting ghting Z-Welghting Acceptance Umiss 125.0 125.0 0.0 1.1
Ha) {iB) {dz} ) {dB) 1304 1300 o0 311
63 0.0 01 00 2.0 1310 131.0 00 xi.1
125 0.0 02 00 +1.5 13248 1320 20 1.1
250 0.0 01 0.0 1.5 1330 133.0 [ 1.1
500 0.0 01 0.0 1.5 1340 1340 00 1.1
1000 00 [1] 0.q 1.0 1350 1350 00 211
2000 0.1 00 00 2.0 1360 1360 00 11.1
4000 0.0 0.0 0.0 3.0 1370 1370 00 £1.1
B00D 0.1 0.1 0.0 5.0
7.2 Level Linearity cn the reference level range, Lower
Funetion : 5. Frequenty and tiine weighting at 1 kHz Anticipated Measured value Deviated value Acceptance lmits
5.1 Fraquency welghting at 1 kHz Value (dB) (dB) (B} (B}
Frequency Measured valus Deviated value Acceptance Imits 94.0 6.0 Q0 +1.3
Welghting (dB) {8} {dB) B9.0 89.0 0.0 £1.1
C-welghting 24.0 00 0.2 84.0 840 0.0 £1.1
Aewelchting 94.0 0.0 0.2 T9.0 9.0 0.0 1.1
Z-welghting 4.0 [ 0.2 4.0 74.0 (1] 1.1
69.0 659.0 04 1.1
4.0 64.0 0g 1.1
520 59.0 (] £1.1
Fage3ofs FLAL-00S Ed1 Pagedofé F-LAL-005 EQ.1
. . ELECTRICAL AND ELECTRONICS INSTITUTE - R ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

e ]

Certificate Mo (224521 Certificate No: 0224521
Callbration Report Calibratien Report
7.2 Level Lineartty on tha referanca level range, Lower (Cont) Fungtion : 11, High-Level Stabllity
Antlcipated Measured value Daviated value Acceptance Umits High-level stability over 5 minutes, with steady 1 kHz slgnal, 1 dB below upper boundary.
Valua (d8) (B} {dB} (dB} Time Period to Record SPL at
3] =0 o0 FYRY Apply Slgnal Reference SPL Cancluslan of Time Devizted value Acceptance Umlts
49.0 a5.0 0.0 1.1 {rnin) {dR) Perled (dB) (dB} {d8)
44.0 199 a8 111 5 1250 129.0 0.0 0.3
39.0 390 0.0 11,1
34.0 33 -1 1. ] tnty of
29.0 250 0.0 +1.1 . Maximum-permitted uncertaind
24.0 24.1 [N} +1.1 Function Uneertainty olzpmeasurcmem i
{dB) (cB)
Functlion : 8. Tone urst response 1) Indication at tha callbration check frequency 0.30 Not applicable
Time Tene burst Measured Deviated Acceptance limits 2) Self Noise 0.18 Not applicabl
Welchting duration, Tb (ms) value (dB) valug (da} {dB) 3) Acaustical signal tests of fraquency welghtings 230 0.60 (10Hz 10 4kHz)
200 126.0 0.0 1.0 ~ Free-field sound pressure response level i 0.70 {>akHz to 1QkHz)
Fast H 1089 -0.1 +1.0;-2.5 @] Electrical Signal tests of frequency i 0.20 0.20
0.25 95.9 01 +1.5 ;.50 5) Frequancy and time weighting at 1 khz 0.20 0.20
o 200 119.6 0.0 +1.0 6) Long-Tarmn Stability 01D 0.10
2 100.0 0.0 +1.0 ;5.0 T) Level Linearity on the reference level range 030 0.30
200 1200 0.0 =10 8] Tone burst response 0.20 0.30
LAE 2 100.0 00 +1.0;-25 19) Peak C sourd leval 0.20 0.35
.25 80.8 -0.2 |10} Quarload indication 0.20 0.25
{11) High-Level Stability 0.10 0.10
Function : 9. Peak C sound lavel
Humber of cycles Antltipatad Measured value Deviated value . Acceptance limits Remarks: L The acceptance limit is for the deviated value,
In test signal Value {dB) (dB) {dB) {d#) 2. Acceptance limits was IEC61672-2:2013 Class &
Complate
ecle 1254 1252 -0.2 30 - - End of Repart «=
Pasitive
half cycle 1244 124.1 -035 +20
Negative
half cycle 1244 1241 -03 +20
Function = 10. Ovarload Indication
Mepsured value (dE) Davisted value Acceptance Umits
Pasithae Negatlve
one-half cycle cne-half cycle (d8} {cB)
1395 135.5 0.0 1.5

Page 5 of é FLCAL-005 Ed1 Fege 6ot § F-CAL-D05 Ed.1



75 koo 4, Bangpoo Industrial Estate, Sol B, Subhumvit Road km, 37,
Phraek Sa, Muesng Samut Prakan, Samut Prakan 10250

ELECTRICAL AND ELECTRONICS INSTTTUTE
FOUNDATION FCR INDUSTRIAL DEVELOPMENT % é
RIS

Tel: +668 2709 48608 Fax +56 2320 09178 et
Certificate No.: ozz55v2l
Cperatlon No.: CP2021050035
Certificate of Calibration
Equipment: Sound Level Meter
Manufacturer: RION
Modal/ Type: NL-42 (Meter), UC-52 (Microphane}, NH-24 (Preamplifie)
Setlal No.: 00472132 (Meter), 169445 (Microphone), T2466 (Preamptifiar)
ID Nz RYG_FS0304
Customer: ALS Labolatory Group (Thailand) Co.Ltd,
Addrass: 104 Phatthanakan 40, Phatthanskan Rd., Khwaeng Phatthanakan

Khet Suan Luang, Bangkok 10250 Thailand

Recelved Date: 28 May 2021

REVIEW BY WMW %

Calibrated Date: 2-9 June 2021

APPROVED BY .ol

lssued Date: 11 june 2021
NEXT CAL. DATE ..2!‘.!22‘
Callbrated by: Ms. Juntaporn Kunhakem
N
Approved by
(M. Sittichar Svag] id
Graup MRREGE NIETRNS T

The reported uncertalnty of measurement was based on standard yncertainty multiplled by 3 coverase factor & = 2.00,
providing a tevel of canfdence of appradmately 35%. This certificate may not be reproduced other than In full except
with the priot wiitten approval of the Electrical and Electronks Institute, Foundation for Industrial Development.

. ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Cenificate Now  02255v21
Calibration Repart

Equipment: Sound Level Meter

Manufacturer. RION

ModelType: NL-2 (Meter), UC-52 (Microphone), NH-24 {Preamplifier)

Serial Noiz 00472132 {Meter), 169455 (Microphone), 72466 (Preamplifier)

1D Nos: fYG_FS0304

Ambilent Temperatura: (23£2)C

Retative Humidity: (50=15)%

Pressure: (1013 = 1.5) kPa

Mathed of Calibraticn :-

IEC $3672:2:2013.

Condition of this result of callbration

1. Reference standards instrument =~ .

Instrument ol SeralNn, Cert No, Due Date
1} Standard migophone 4180 2707450 AA1001-21 12 January 2022
2) Sine generator 1051 1501442 0151720 21 Septermber 2021
3} Arbitrary Function Generator AFG2021 CO10063 D099RFZO 17 June 2021
a) Pregrammable Attenuator PAS 2913 EF-0017-21 1 Apidl 2022
5) Programmable Attenuater PAS 2755 EF-0034-20 10 Novernber 2021
6) 6.5 Digit preclsion multimetar BBAEA 2605027 049BEL2C 10 August 200
7) 6.5 Digit precision multimeter BEASA 9610014 OGE9EL2G 27 October 2021
8) Pressure humidity and CLI-P210020 22 Margh 2022
Temperature Transmitter Prusat L3350482 0176TE21 1 April 2022

2. This result of calibration was found accurate as shown on date and place of caliaration enly.
3.THs certification Is raceable ta the Intematianal system of unlt malmtalved at -

Reference standards Instrument for Acoustic function

- National Institute of Metrelogy {Thalland)

Reference standards Instrument for Electrical function

- National Institute of Metrology {Thallancly

- Electrical and Electionlcs Institute; ONSC Accredited Calibration Ne.011%

Eesult of Callbration::
Funiction : 1. Indication at the calibration chack fraquency

Reference Measured value Deviation Acceptance Umlts
Acoustic Signal (dB) da) L3 JCL)]
4.0 94.0 0.0 $10

Page L of 6
F-CAL-004 EO
- ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNOATION FOR INDUSTRIAL DEVELOPMENT
aaivvhabatrd
it

Mote : Absolute sensitivity was established by the use of the Seund Calibratar RION Type NC-74 $/M : 34615278,

Page2af 6 FLALWBOS EdlL
. ’;‘) [ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certiflcate No:  02255v21
Callbratlon Report
Function : 2. Self-generated Nolse

Cartificate Nox 02255V21
Catibration Report
5.2 Time welghting at 1 kHz

2.1 Microphone tnstalled Time Measured value Oeviated value Acceptance Umits
Measied valua Welghting (dB) (dB} (dB)
{dg} Fast 94,0 (] 0.1
14.5 Sleww 94,0 0.0 10.1
LAaq 94,0 0.0 0.1
2.2 Migrephane reEllced by the alectrical Input signal device
Frequency Measured value Furkction : 6. Long-Teren Stabdlity
Welghting (clB) Long-term stabliity aver 30 minutas, with steady 1 kHz signal et reference level
Arweightl 104 Time Perlod to Reference Record 5PL at
c-we;mnhz 7% Apply Slgnal spL Coneluslon of Time | Deviated value Acceptance Umits
Z-weighting 23.1 {min) {dB} Period (dB) {dB) {d8)
30 95.0 4.0 0.0 20.3
Function : 3. Acousticat stenal tests of freq lght!ngs (Withaut Windscreen}
retar frea-field acoustic response at a level of B4 dB. Funetion : 7. Leval Linearity on the reference tevel range
Frequen Deviation fram varlous Frequendy Welghting Response Curve 7.1 Level Linearlty on the reference level mnge, Upper
equency TWeighting AWeighting ZWelghting Arceptance UmiG Anticipated Measured value Deviated value Fcceptance Uit
{HZ {dey {dB) (de) (dB) Yalue (g8} {dB) (dB) (B}
125 03 0.8 0.3 *15 94.0 4.0 0.0 311
1000 [ 0.1 .1 +1.0 99.0 9%.0 00 1.1
BOQ -09 -08 -1.0 +5.0 104.0 104.0 09 21.1
109.0 109.0 00 211
Function : 4, Electrical signal tests of frequency welghtings 134.0 1140 [U] +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 =11
A Deviation from various Frequency Weighting Curve 124.0 124.0 0.0 £1.1
requency C¥reighting A-Vierghting ZWeighting “Actepiance UMis 5.0 1290 0.0 FSH]
{Hz) {48y d8) {dB) {de} 130.0 130.0 0.0 21.1
63 -0.1 -0.1 0.0 2.0 3.0 1310 0.0 21.1
125 0.0 Q.1 0.0 1.5 1320 1320 00 11.1
250 0.0 0.1 0.0 1.5 13340 1330 00 211
500 0.1 0.0 0.0 15 1340 134.0 040 z1.1
10060 0.0 0.0 0.0 1.0 1350 135.0 0.0 211
2000 0.0 0.0 0.0 220 1360 1360 0.0 1.1
4000 0.0 0.0 0.0 +3.0 137.0 137.0 0.0 111
800D [A] 0.1 oo +50
7.2 Level Linearity on the reference level range, Lower
Functlon : 5. Fréequency and time welghting at 1 kHz Anticlpated Measured value Deviated value Acceptance Umits
5.1 Frequency welghting at 1 kHz Value (dB) (dB) (dB) (dB)
Frequency Measured value Ceviated value Acceptance limits 940 94.0 0.0 1.1
Welghting {dB8) (dB) (cB) 85.0 9.0 o0 *1.1
< 9.0 o0 0.2 4.0 84.0 00 11.]
A-weichiing 94.0 00 0.2 750 79.0 [ 11,3
Z-weighting 94.0 o0 0.2 740 74.0 [ 1.1
65.0 69.0 0g 11.1
£4.0 62,0 00 x1.1
590 38.0 0.0 21.1
Page 3of & F-CAL-005 Edl1 Page d of 6 F-CAL005 EdL



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

. ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INOUSTRIAL DEVELOPMENT

Cartiflcate No.:

0225521

T.2 Level Uinearity on the referance level ramge, Lower {Cont)

Calibration Rapert

Certificate Noa  02255v21

Calibration Report

Function : 11, High-Level Stabilty

SITHIPORN ASSOCIATES CO,.LTD.

CALIBRATION LABORATORY

Ar d value Deviated value Agceptance Umits
Valuz {d8) (dB) (g} L)
54.0 54,0 (1] 1.1
42.0 49.0 00 1.1
44.0 44.0 [E] 1.1
39.0 39.0 0.0 1.1
34.0 339 -0.1 1.1
29.0 288 02 1.1
20.0 X -0.1 1.1
Function : 8. Tone burst respanse
Time Tone burst Measured Deviated Atceptance Umits
Welghting duration, Th {ms} value {dB} value {dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0
0.25 9599 -0.1
Slow 200 1136 00
2 100.0 0.0
200 1720.0 [
LAE 2 100.0 00
0.25 905 -0.1 +1.5;-50
Function : 9. Peak € sound level
Number of eycles Anticlpated Measured value Davizted velue Acceptance Limits
In test signal Value (dB) {dB) d8) {dB)
Completa
e 1254 1254 00 130
Positiva
half cycle 124.4 124.3 03 220
Negative
half ycle 1244 124.% -03 220
Funetion ¢ 10. Overload indlcation
Measured value (d8)
Foviive Tegatve Deviated value Acceptance Umits
pne-half cycle ena-half eycle {dB} (dB)
1395 139.4 .1 =1.5
Page 50l 6 F.CAL-DQ5 Ed.§

451-451/1 SiAnthom Rd, Bangbumry, Bangplis

Tel0-2435-8800 Fax0-2433-1679 e-mallgakcen

dBangkok 10704 THAILAND,

NSC-TISI-TIS 10L8
CAURKATION (384

com httpyy/ com

Cert. No. : ACC21010
1af3

Frges H

Calibration Certificate

High-devel stabllity aver § minutes, with steadg 1 kHz signal, 1 dB below upper boundary.
Time Perlod t6 Record SPL at
Apply Signat Reference SPL Conelusion of Time Deviated value Acceptance Umits
{min) {db) Parlod {dB) (de} {dB)
5 1280 129.0 0.0 0.3
U of mient
. Maxmum-permitied uncertainty
Function Uncertainty of measurement
{¢B) {dB)
13 Indication at the calibration chack frequency 0,30 Not apnlicable
2 Self- d Noisa 010 hot applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to akHz)
- Frae-flaid sqund pressure response level i 0,70 (>4kHz ta 10kH2)
ln_) Electrical sTgnat tests of fraquency welghtings 0.20 020
5 Frequency and time weightiog at 1 kHz 0.20 020
6) Long-Term Stabllity 9,10 0.30
7) Lavel Linearity en the reference level anger 030 0.30
8) Tone burst respense 0.20 0,30
|31 Peak C sound level 0.20 025
|10) Overtoad indicatian 0.20 0.25
|71 Piigh-Leve| Stability 0.10 0.10
Remarks: 1. The scceptance limitis for the deviated value.
2. Aeeeptance limits was IEC618T2-3:2013 Class 2.
- - End of Report - -
Page & of & F-LAL-005 Ed.L

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associotles

CALIBRATION LABORATORY

Continvation of Calibration Certificate

Calibration Procedure ;

Caltbratlon Method ¢

CP-AC-03

i
t.

Cert, Na, ; ACC21010
Jobr No,  : VCS4ACODS8
Pages + 20ld

This cquipment was calibrted by based on IEC-60942-2003 Standard.
The sound pressure Jgvel, frequency and total disienion of the scund calibeaior was measured esing the reference

microphone,

Condition of this result of callbration :

.

.
ALS LABORATORY GROUP (THAILAND) €O, LTD:
104 PIATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

t
!

/
REVIEWBY A

KPa APP}?D{IED BY _:_é{;;@

1. Reference Standard Instruments @ . .
Wavefonm Generator 335118 MY52302742 EF-0011-21 10-Febr22
Diglial Multimeter 346lA  MYSI220004  EELDP. 05A264 10Feb-22
Digital Muliimeter BB4GA. 1597025 EELBP, 060264 03-Fet22
Dipgital Meltimeter 33461A MY53220116  EEL.BP. 040264 10-Feb-22
Programmable Aticmzior MAT-1070 62100114 1500-07734E Of-Mar22
Condenser Microphene 4180 2977900 M—lOOS-ZJj 05-Febr-22
Measuring Amplificr NA-42KAL 34560495 M-!OOJ-’ZI 1§-Feb-22
Audic Analyzer AVR:360A  VT44RG069 EF-0010:21, 10-Feb-22

E
2, This result of calibration was faund ueurate a5 showi on date and place of calibration for his calfareted ilem anly.

3, This centifieale is racenble fo the

) sysiem of unil

at:

Equipment : SOUND CALEBRATCR
Manufacturer : RION t
Model NC-4 }
Serfal No.: 18124 ;
1D No.: RYG_FS0216
Condition As Found ¢ GoOD
Customer :

BANGKOK, 10250 THAILAND.
Location & -
Amblent Temperatare & {23.043) =
Pressure & (0L £3)
Relative Humidity = (500 +20) %

Recgived Date :
Calibration Date :
Dalc of Issue @

05 AUGUST 2021
09 AUGUST 2021
11 AUGUST 2021

néxreaL owre S22,

3,1 Naliona! Institute of Metrology {Thailend).

3.2 Thailand Insiitule of Scientific ané Technological Research (TISTR).

Callbrated by :

Approved by

This

d with the

is issued in

QF-TSIHH-4-020664

Nathakom Fisutpaisan

VA9

{ Thanakul Petchurai )

of ISOMEC 17025 swwndard, may not be reproduced
oiher than in full, except with the prior written npproval of the head of Calibration Laborsiory.

QF-TS12-04-0:4-020664

o L.



SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACCI1010
Job Ne. : VC64AC0058

Pages  ; 3of3
Result of calibration s
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value velue . | Uncertainty limit
{dB) (€8) {dB) (dB) {dB)
94 .16 0.16 023, 040
"
kS
2, Frequency kY
Specificd Measured Deviated 'l:u!:rmce
Frequency valut value Uneertainty ,' Limit
(2) (Hz) (%) (%) { i)
1000 10013 0.1 0.1 T
3. Total dlstortlon
| Measured value (%) Uncertainty (%) 1 " Tolerance Emit (% ) l
[ 188 ol [ w |

The reported uncertainty is based on o°standard unesrialnty multiplizd by ceverage fatier k =2

or any value foll & lavel of L '3 imately 95 76
]

End of Calibration Certificate

QF-TS12-4-D4-020664

> 20

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continnation of Calibration Certificate
Cert. No, : ACLI1100
Job No. ¢ VCG4ACHDGE
Pages 1 1ofB

Calibration Procedure : CP-ACOL

Callbration Mcthad : T e

This equipment was calibraled by based on 1EC-61672-3 {2013) Smdmi fauennd !e'vel mﬂer (SLM).
The SLM had Lests 10 Acoustical and Electrical signal tests orfnquefwy wdsh
Standard Instruments,

For iests results of each izems wese made by ob i oruch

Condition of this redult of ealibration :
1. Relerence Standard Instrumenis :

Insfrument Modcl

Waveferm Generator 332104 MY48017076

Waveform Generator 3sue MYS2302042

Digital Mltimeler 33461A MYS3220104

Digital Multimeter 3M61A MYS$1220028

Digital Multimcier BB46A 1937025

Programmable Attenuaior MAT-=107¢ 62100114

Condenser Microphane 4150 2977900 5-Eel
Measuring Amplifier NAAKAL 34560495 . IG-Flb-ZZ

2, This result of calibration was found sécursie as shown on daie and place of calibration Iﬁr'lhkuh'bmcd kum cmiy
3. This centificate Is tracezble to the i ional systens of unil maintained at
3.1 Nafonal Institute of Metrology (Thaitand). el

.2 Thailand [nstite of Scienlific and Technological Re'u::ﬂ: (TISTR).

QF-TS12-04 04020664

T ELA ..

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4514511 Sirinthomn Rd,aangbumru B:ngplud Blngkok 10700 TRAILAND. HSC-TIRTIS 17025
TelD-2435-8500 Fan.0-2433-1679 il httpfwww.sithiph oM
Cert, No, : ACL21100

Pages  : 1of8

Calibration Certificate

Equipment :
Manofacturer:
Meodel :
Serial No.: unnsowrrm[_mt
1D No.: RYQ_HS0368 -
Condition As Fonnd : Goon
Customer: ALS LABORATORY GROUP{THAILAND) CO., L\Tﬁ . \
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, * - B
KIHWAENG PHATTHANAKAN, KHET SUAN LUA‘N <4
BANGKOK, 10250 THAILAND. i
!
;
Loeatlon 3 - 7 .
Amblent Tempergture ¢ (230 43) °C REVIEW BY o #f
Pressure ! (1013 23 ) kPa i
Relative Humldity : (500 +20) % }PPROVED 8y . :lf‘:'{ @_
e iafzg
Reccived Date s OF SEPTEMBER 2021 _ ..~ ch”‘ ONTE i
Callbratlon Date & 13-15 SEPTEMBER T2t ’

Dateof Issue: 16 SE!"I'EMBERl 2021

-~

Callbrated by : L " dlathakod Piswpalsan
Approved by ¢ ; %\..
{ Thanakul Peichurai )

This cenilicate s issued in dariee with the requi of ISOIEC 17025 standard, may not be reproduced
other than in full, cxcept sith the prior written approval of the heed of Calibrafion Loborlory.

QF-TS 1 I-H-H-020664

SITHIPOR N) SITHIPORN ASSOCIATES CQO.,LTD.
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL1110D
Job No. : YOSACO066

Pages  : 308
Summary.of Measurement Result:
U“li‘ll!n_?_)_' Maslmum-permliited
Parameter d Bl ] - L uncertalnty of
0 | e .
- L L1 measurement (dB)
1. Absolute sensitivity A N B R
2. SclFgencrated noise v B AT N/A
3. Acoustical tignal tests of f e B L
125 Nz 4 - [N BT
1600 Hz [ - e3 M - 06
3000 He v - 0.3 N T O
4. Electrical signal fests of frequency weightings 1
For 10 Hz1o 4 kiz 4 - 03 | . 3
For> 4 kilz 1o 10%Hz ' - 0.3 [ :
For > 10kHz 10 20 kHz - - - [ 0!
. Frequency and time weighfings st 1 kHz ' - 0.2 {2 )
5. Long - tem stability 4 - [ P
4, Lavel linearity on the reference tevel mnge ' B 02 B
5. Level linearity inclding the Tevel range control ' - 02 /] . s
9. Tone burst response v B 0.2 - 03
10. Peak C sound level v - 72 |- 038
11, Overload indication = 02 |~ 025
12, High Tevel suability v - 0.1 [

QFTS 1 24H M- 12066

= L5 .




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Nu. : ACL21100
JobNo. : VCE4ACD066

Pages  ; dof3
Result of callbration s
1, Absolute seasitivity
Relerence Measured
Acoustic Signal Value
(4B} (dB)
93.0193.95) 9.9

2, Self-generated noise
2.1 Notrmal test

Measured Value
dB)
5.1

Frequency Measured valwe .
Welghting (dB) P ;
A - weight 12.0 SR
C - welght 180 ot
Fint 2.9 : -y
- -
)/'/ k4 .
3. Acoustlesl signal iests of frequency welghtings e L,
e ;
Meter frec-ficld ncoustic responise ot & level nflsﬁ . L
Frequency Devinlion from various fisquency welghiing feipanse cirve {dB}
" s it
(Hz) Flat Cowoight | Avwieight ] - ioepUme
I (o Limits
125 0.4 0.4 0.4 + 1.5
1000 0.0 0.0 o0 +1.0
800D 0.7 0.6 -0.6 =5.0

QF-TS12-HD4-02066

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 7 ACLZI100
Joh No.  : VC64ACD0EE

Pages : GofB
% Level lnearlly on the reference level range
Anticipuled | Mcasured | Devioled | Acceplance
Value Vilue Value - u"“l‘i
(dB) (4B) () By
137.0 1370 [T 1,1 e
1360 136.0 00 L4l ] T
135.0 1350 00~ &1 '
1340 134.0 0.0 *1] .
133.0 133.0 0.0 1.1 Lo
132.0 1320 0.0 411 . .
1310 1.0 0.0 £1.1 "
129.0 1250 0.0 1.1 B
124.0 1248 0.0 %1 [ N
119.0 119.8 0.0 Ean| !
114.0 1140 0.0 %L1 : j
199.0 1050 0.0 Nl g
1940 1040 0.0 A Ll !
$9.0 99.0 0.0 L1 / : !
$4.0 94.0 0.0 11 /
89.0 9.0 0.0 1.1 ;
84,0 840 0.0 # L1 s
7990 19.0 0.0 &1,
74.0 74.0 00— it
69.0 £9.0 Y 1.1 o
64.0 54.0 | 00 %), :
5.0 59.0 i oo £1.5 .
540 540 i o0 |-
49.0 49.0 0o 1.1
440 440 0.0 1,1
390 39.0 0.0 % 1.1
1.0 340 0.0 i 1)
0.0 30.0 0.0 ).}
29.0 8.0 0.0 £ 1.
180 281 0.1 1.0
7.0 FIX] 0.1 1.1
26.0 26. 0.1 £,
15,0 25.1 0. 1.1

QF-TS1 2-04-04-020654

- 2L1.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates* a3 ]BRATION LABORATORY

Continuatton of Calibration Certificate

Ak .

Cert No. 3 ACL21100
Job No. 3 YCGHACOU6S
Pages : Sol§

4, Electrical signal fests of frequency weighilngs
Welghling network response with relative Lo | kHz

Frequency Deviation from various fres
thz} Flal Ceweight
63 0.0 =0.1
125 0.0 a0
250 0.0 [ .
500 b0 0.0
1000 0.0 0.0
2000 0.0 [ Y
4000 0.0 00 R
800D 0.0 0.1 i Y

5. Frequency snd time welghtings at 1 kHz Eh . ) H
.1 Frequency weightings a2 1 kHz T !

Measured Devisted | Acezptance o !
Frequency Value Value Lirsiis o
Welghting (48} (€3] ey A -
A - welghl 240 0.0 - -
C - welght 94.0 [X] ETEY a

Flat 240 —no—"| &bz " oo

5.2 Time welghting a1 | kHz . ) L

Adecplante

Measured
Frequency Velue - Limits
Weighting (dB) {dB}
Fast 94,0 .
Slow 4.0 0.)
Leg 94,0 $0.1

§. Long = term slabltly

SLM Display | SLM Display | Deviated | Acceplence
Ersquency & Inltial at final Value Limils
Weighting tdB) (d8) (d8) 4d8)
A - welght 94.0 94.0 0.0 =03
QF-TS12-04-H-020664 ,Z
o L.

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

Continuation of Calibration Certificate

Cert, No, ; ACL21100
Joh No. ! VCE4ACDDES

Pages 1 TolB
8. Level linearity Including the leve! range control

Anticipated | Mensured Acecplarice
Renge Value Value . :‘i"f'i"
(d8} (4B) (dB)
Aulo 940 94.0 . dhl
9, Tont burst response - Tl .
Time Tone burst Anticipaied | Mensurcd Deviiied .
duration, To Cyele Value Valve Valiie, y
Welghting (ms} . tes) {(dB) (dn)
025 1 108.0 107.9 0.1
Fast 2 [ 117.0 117.0 0.0 ;|
200 300 134.0 134.0 0.0 E
3 3 108.0 108.0 00 ;
Slow :
200 300 127.6 1276 00 ;
035 1 990 985 .1 ;
SEL 2 3 108.0 1080 00
200 500 1280 1280 0.0 B

10, Peak C sound Jevel

P A
Number of cycls Amisipated | Measured... ~Devialed | Acoeplzacé
in Value 1 |vamlue,Loposk| — Value Limits
tesl signa (4B} (dB} [dB) 3]
Continvous 1330 i33.0 0 [ -
O 1364 1363 A +3.0
[T
Number of cycle Anlicipated | Measured Deviated | Accoptanee
in Value Valug Value Limls
test signal (dB) {dB) {dB) (dB)
Continuous 133.0 1330 0.0 -
Positive half cycle 1354 135.1 +0.3 +2.0
Megative hall'eyele 1354 1352 .2 2.0

QF-TSI12-03-k-020664

Al



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

Continuation of Calibration Cernfu_ate

Jab Ko, : YOAACONES
Pages  : Sof8

1. Overlond Indleatlon

Measured value {dB )
Positive Negative
onc-hall'cycle | one-hall eycle
89.6 39.6

12. High level stabliity

A
Y
SLM Pisplay | SLM Display |  Devialed \,_i Ay
Frequency at Initial al final Value r "‘.
Weighting (dB) (dB) {48) '
A - weight 1374 137.0 00

The reported uncentainty is based on o standard uncentainty multiplied by coverage fa’ct&"k =2

or any valuc following caleolati iding a lave) of desnee of FOro ‘95',\6 i

- .

End of Calibration Certlfieate ol 0

QF-TSI2HK-4K-020664
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SITHIPORN; SITHIPORN ASSOCIATES CQ,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

451-451/1 Sidnthom Re, Bangbumny, Bangplud Bangkok 10700 1'HA.ILAND TS L PEE
Tel0-2435-8500 Faxg-2433-167% e-malizcabc <om hitp tom AL

Cert. No, : ACL21161
Jeb No.
Fapes

Calibration Procedure : CP-AC-0I

Calibratlon Method = i
This cquipment was calibrated by based on IEC61672-1 lZUHJ Swundard far sound Jevel meter (SLM).

The SLM had 1es1s 1o Acoustical and Eloctrical signal iests oquurncy welghling with Anechoie chamber end Reforenee
Standard Instruments.,

For 1ests results of each items were made by observation nrcuh Instrumenis d:sphy and lsa with SLM'S display.

Conditlon of this result of calibration :

1. Reference Standard Instruments @ -
Instrament Medel Serlel No, Cert, No, Due Inte
Waveform Generalor 132104 MY48017076 EF—OP]Z-Zl 19-Feb-22
Wavclorm Gencralor 3511B MY52302742 EF-01-21 10-Feb-12
Digital Muliimeter 34614 MYS3220104  EEL.BPOSOIG4  10-Feb-12
DHgital Mulifmeter 33461A MY53220076  EELBP, 030264  08-Feb-22
Digitel Multimeter 88464 1957025 EEL.BP, 064264  05-Feb-22
Programmablc Aticmuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Micruphone 4180 2977900 AAIOOB2L  OSFeb-:2
Measuring Amplificr NA-2KAL 31560498 AA-3003-21 16-Feb-22
2, This resuli of calibeation was found sccurnie as shown on date and place off ion for this cal d it 1y
3. This centificate is raceable 10 the i ional system of unil maintained ol 3
3.1 Natignal Institute of Metrology { Thailand).
32 Thaitand Tnstitute of Stientific and Technologica) Research [TISTR).
1
t
|
FeTS12-M4-04-020664
° > P

Cert, No. : ACL2)1D1
Pages : lofi

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ; RION

Model & NL-42 Microphone UC-52 / Preamplifier Ni3-24
Serial No.: UI]?JGIIJIMJ‘EH;%I?

1D No.x RYG_F5038%

Condition As Found : GOOB .“\‘
Customer } ALS LABORATORY GROUP{THAILAND)CO., i.'l'D

104 PHATTHANAKAN 40, PHATTHANAKAN ROhD
KHWAENG PHATTHANARAN, KHET StUAN LUANU,
BANGKOK, 10250 THAILAND. i

!

Location : - - T
Amblent Temperature § 1230230 c REVIEW BY ,g..ﬁ."l“.‘."“:.'f/
Pressure : (1613 £3) kPa :{L
Relative Humidity : (500 £20) % APPROVED BY _.._._._C@ ._)
Reccived Date: Ol SEPTEMEER 2021 NEXT CAL. DATE -—‘-’T'!qi £
Calibration Date s 13-15 SEPTEMBER 2021

Dateof Iasue: 16 SEPTEMBER. 2021

Calibrated by : !
.

Approved by : ; /%\’

( Thnnakul Peichurai

‘Nathakem Pisurpaisan

This eertificate is issued in accordance with the requirements of ISOAEC 17025 slandard, may ot be reproduced
pther than in futl, exeepl with the prior written approval of the head of Calibration Loboratory.

QF-TS| 2-04-(4-020664

SITHI PORNJ SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now ¢ ACL21101
Joh No, : VOE4ACOHES

Papes  : 3ofR
Summary of Messurement Resplés
|
! Unceralnty | Maximum-permitied
Parameter : Pasy | Fall am uncertalnty of
i neasurement {dB)
1. Absaluic sensllivity v - 02 WA
2. SelFpencrated noise v - - 02 NIA
3. Acouslical signa] tests of ightings .
125 Hz v - 03 0.6
1000 11z 4 - 03 0.6
£000 11z i - 0.3 N 0.7
4, Electrical signal tosix of frequency weighlings 4
For 10 Hz 10 4 kllz v - 03 | [
For> 4 kiz 1o 105z v . 03 ! 0
Foe > 10 kiiz to 20 Kliz - - - ! 1.0
5. Frequency and time weightings ot 1 kHz v . 02 ! 0.1
6. Long - fexm sizbility v - 0 |/ 0.1
7. Level linearity on the sefercnec level mnge v - 0.2 0.3
8. Lovel linearity including the level range control I - 0.1 .~ 03
9. Tanc burst response v - 0.2 0.3
10, Peek € sound fevel v - 0.2 035
11, Overload ind I - 02 0,25
12. High level subiliry K4 B [ 0]

QP TS13-04-04:020664

= 2L



SITHI PORN} SI'THIPORN ASSOCIATES CQ,LTD.
assaclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. No. : ACL21101
Jeb No. : VCEIACODSE

Pages @ dof8
Resulcof calibratlon s,
1. Absolute sensitivity P ..
Reletence Measured : Acceptance
Acoustic Signal Value Deviation Limit
{dB) [€1:3] (dB) (eB)
93.9 (9.96) 0.9 00" A0.3
2. Self-generated noise N
2.1 Normal test
Mensured Value 5
(dn} A

18.5 i

2.2 The microphone of the sound level meter was replaced by cleciieal sigeal inpuj devioe,

Frequency Measured value !-

Weighting {4B) ’;'

A - weight 3.1 E

€ -welght 19.3 e
Flat 24.9

3. Aconstlcal signal tests of Erequency welghtings
Meter free-ficld opoustic response at a level of 34 48
i

Frequency Deviation from various freq ighting response curve (dB)
[§113] : " Accepianee
Flat Crwelght ight
" welght | Aweight Limis
125 0.0 Q0 0.0 +1.5
1000 0.2 0.2 .1 =10
8000 .5 -0.4 4 +5.0
QFTS124-H-020664
o Df

SITHIPOR N) SITHIPORN ASSQCIATIES COL LTI
associates- CALIBRATION LABORATORY

Continvation of Calibration Certificate

Ceri. No. : ACL2110K
Job No. 1+ YCG4ACO066

Pages ¢ 6of8
7. Level Xncarlty o the veference level range
Antlelpated Measured _Deviated Acceplance
Value Value 1 Vale | Limits
(£8) tde} |1 (em) (an)
1370 3% Y 1.1
1360 136.1 Y &4l
1350 135.) 0.1 . %L1
134.0 1341 1 £l
133,0 1330 00 E11
132.0 1320 0.0 =10
1310 131.0 0.0 =11 )
129.0 1291 0,1 21 B
124.0 124.0 00 41, .
119.0 19,1 01 41. |
114.0 114.1 0.1 411 i
105.0 10,4 Y] £11 i
104.0 104.1 0.1 41,1
9.0 b2 0.1 21
94.0 94.0 0.0 21 !
[ 59.0 0.0 a1 |
B4.0 84.0 0.0 A
9.0 9.0 0.0 .x1.1
4.0 74.0 0.0 | #1d
§9.0 69.0 i 00 L1
64.0 4.0 i 08 1,1
5.0 59.0 P00 +1.1
54.0 54.0 [ 1.1
40.0 48.0 0.0 &1l
44.0 440 00 1.
190 9.0 00 ]
3.0 140 0.0 &1
100 200 00 £1.)
200 29.0 0.0 #1040
280 28.1 [X] 1.0
20 211 02 #1.1
26.0 26.2 0.2 x1.1
25.0 253 02 1.1

QF-TS12-4-04-020664

- 2

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

Continhoation of Calibration Certificate

Cert. No. : ACL2IT01
Job No. : VC64AC0066
Pages @ Sof8
d. Electrleal signal fests of [requency welghilngs
Weighling network respense with zelmive 1o | kHz.

Frequency Deviation from various freq weighting response corve (dB)
(H2) L Acceptance
Fint Crwelght A-weight “Limils
63 -0.1 0.2 A1 - 2.0
125 0. 0.1 D1 £1.5
50 08 0.1 0.8 T *1.5
500 00 6.0 0.1 T 215
1000 0.0 0.0 0.0 1.0
2000 Q.0 0.0 0.0 20
4000 o.0 G0 0.0 30"
$000 0.0 0.0 0.0 250 5

5. Frequency and llme weightings at 1 kHz
5.1 Frequercy weightings ol | XHz H

Measured Devialed | Acecplanies 3

Frequency Value Volue Limits 7
Welghting (do} (dB) (dB)
A - weight 94.0 0,0 -
C - weight 94.0 0.0 < 0,2
Fint 940 00 -] 402

5.2 Time weighting at | kHz

Measured Deviated | Acceptance

Frequency Value VYalue Limits
Weighting (dB) {dB) (481
Fast 94.0 Q.8 :
Slow 94.0 0.0 +0.]

Leq 94.0 00 +0.1

&, Long - ferm stablllty

SLM Display | SLM Display | Deviaied Acceptance
Frequency ol initial a final Value Limits
Welghiing 1dB) (dB) (dn) (4B}
A - weight 4.0 94.0 00 =03
QF-TS1 2-04-04-020664

— 204 .

SITHIPORN) SITHIPORN ASSOCIATES CO, LTI
assaciates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, 3 ACL21101
Jab No. : VC64ACODSS
Pages : Tal8

8 Lovel linerlty Including ihe Sevel range control

Anticipated | Measured | Deviated Acceplance
Range Value Value || vl Limite
{38) wey [ camy (48}
Ao 340 940 | 0.0 #1.1
t
9. Tone burst reaponze -
Time Tone burst Anticipated | Measured Deviated | Acetplance
duration, Th Cycle Value Volue Vaiue Limiis
Weighting (ms) (dB) dB) (B} - | (d4B)
0.25 1 108.0 1029 +0.1 , 1.5:-50
Fast 2 8 117.0 e 0.0 ' 1,0:-25
200 B0 1340 1340 040 5 &1.0
Slow 2 8 1089 108.0 Q.0 l; ]
200 800 127.6 121.6 0.0 - 210
0.25 | 29.0 989 -0.1 1.3:-50
SEL 2 3 108.0 1080 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 ;. #l0
10, Peak C nound level i
Number of cyele Anticipaied | Measured, | * Deviated | Acceprance
in Value . |Volue, Lepeak|  Valee Limils
test signal (48} {as) (dB} {dB)
Continuaus 133.0 133.0 0.0 -
One 1364 | 135.9 2.3 +3.0
Number el zycle Anticipated Measured Deviated Acceplance
in Value Vaolug Vaolue Limits
1est signal (dB) {dB) {dB) (dB}
Conti 133.0 133.0 0.0 -
Posiive half cycle 1354 135.1 0.3 1.0
Negative hall' cycle 1354 135.1 0.3 450

QF-TS 1 2703 {H-020654

> SEL .



SITHIPORN) SITHIPORN ASSQOCIATES CO,LTD.
associates CALIBRATION LABORATORY
Contmudtmu of Calibration Certificate

Cert. No, 1 ACL21101
Job No. @ VCGACD0S6

Pages @ BolB
11, Gverioad Ingleatlon
Measured value (dB ) Devizied | Accepance
Positive Negative :Val'ue Limits
ane-half cycle | oneshalfeycle ‘as) (48)
80.8 §9.5 {00 1.5
12. High level stabllity e
n
SLM Display { SLM Display |  Deviated Aécpptmce
Frequency al initial ol final Valuc Litmits
. 3
Weighting (48) (dB} (dB) (dB)
A =welpht 137.0 £31.0 00 +.)

!
|

;
The reponied uncenainty is based on o standard uncertainty multiplied by cm-grig: faciork =2

; .
denge of approxil 5%

o any value foll providing a lavel of

End of Calibratlon Ceriilleste

QFTSI24H-D4-020654

- Ll

SITHIPORN/
assoclates

SITHIPORN ASSQCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21102
Job No. : VC64ACH066
Pages @ 208

Callbratlon Procedure : CP-AC-0

Callhmlml Methed :

Conditlon of this result of eallbration :
1. Reference Standard Instrumenis :

Wareform Generator 33210A MY43017076 ‘lD-Fi!rZZ
Waveform Genzrator 335118 MY52302742 [D-thzz
Digital Multimeter 3481A MY53220104

Digital Multimeter 3M61A MY 53220076

Digital Multimeter 88464 1997025

Programmable Atenuator MAT-1670 62100114

Condenser Microphons 4180 2077900

Measuring Amplifier NA-4IKAL 4560495

2, This result of calibeation was found accurale 83 shaws on date and pl.'u:v.' ofcnhhrmon i/l.hu mlibnhd ilem only.
3, This cenificale is traceable Lo the i system af undl
3,1 National Institule of Metrology (Thaitand),

1.2 Thailand Institute of Sefentific and Technological Résarch msm)

e 2

QF-TS12-4-4-020664

AL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145141 SIfmhom Rd.Bangbumm Blnngud Bangkek 10?WTHNLAND
Telo-2435-8800 Fax(-2422-1679 e-mall

MS-TRETIS 102

Cert. Now 2 ACL21102
Pages ¢ 10of8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.t

1D Nos

Condition As Found @

ALS LABORATORY GROUP (THAILAND] CO., I

Customer : Y
104 PHATTHANAKAN 40, PHATTHANAKAN RO, ‘5.
KHWAENG PHATTHANAKAN, KHET SUAN LUA! L
BANGKOK, 1925¢ THAILAND. i

Lacation: -

Amblent Temperature : {2303 )

Pressure: {1013 £3)

Relatlve Humidlty : {500 £20)

Recelved Date : 01 SEPTEMBER 2021

1315 SEPTEMBER 3021 T
16 SEPTEMBER! 2021 = -

Calibration Date :
Date of Issue :

. ) . ,/’
Calibrated by : [ : " Nahskoth Plsutpaisan

/G

{ Thanakul Peichurai

Approved by :

This cedificate s issued In nccordance with the requirements of 1ISOAEC 17025 standand, may nol be reproduced
iherthan in full, except with the prior writien approval of the head of Calibration Laberalory.

QFTSIZ4-4-020664

SITHIPOR N} SITHIPORN ASSQCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Certs No, : ACL21I02
Job Ne. @ VCSIACODES

Pages  : dof8
Summary of Measurement Result s
g Uncerfainty | Masimam-permlited
Parameter Pay'™| . ('“-) ' . uncertainty of
I v d weasurement (dB)
1. Absolyle sensitivity v e 02, |- ™, Nfa
2. Self-pencraled noise v - |wea |
3, Avouslical signal tests of finquency weightings: ™ ) .
129 Hz v - 03 ™ [
1000 Hz v 03 66"
5000 Hz v - 0.3 A\ IR
4, Efoetrical signal tests of frequency weightings 3 3
For 10}z lo 4 kliz ' ;
For & kHz to 10 kilz v i

For > 10 kHz 0 20 kHz

5. Frequency and time weightings al 1 kHz

5. Long - term stability

7, Level lincarity on the reference level rnge

8. Level linearity including the level range control

%, Tong burst response

10. Peak C sound level

11, Overload ind

12. High level stability

ERVANRARNEN BN RN RNE

QF TSI 2-08-D4-020664

s~ 277




SITHIPOR N} SITHIPORN ASSOCIATES CQ,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nu. ¢ ACL21102
Jah Ne. @ VC&4ACO066
Pages  : 408

Result of calibration ;.
1. Absolute sensitivity
Reference Measured
Acouslie Signal Value
{dn} (dB)
91.9 (95.96} 919
2, Self-generated noise
2.1 Normal fest t
Mrasured Value
(dB)
14.8

2.2 The microphene of the sound level meter was replaced by elesirical signal inpul dei

Frequency Measured value
Weighting (dB}
A= weight 1.6
C-welght 17.8

Flal 228

3. Acoustica] signal tests of frequency welghilngs
Meter free-field acousilo responsa at a Jeve) ul? ¥

Froquency Deviation from various { responsé cive (dD)
(Hz} i , Acéeplance
Flal C-weight o
: el Lirsits
125 0.6 0.6 +1.5
1000 0.0 0.0 1.0
8000 -0.3 0.2 +5.0

QF-TS12-04-04-000664
5~ LLs

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL21702
Job No, : VOCG4ACDIEE
Pages @ Gof8

7, Level linearity on the reference leve] range

Anticipated | Mcasured Devisted Acceplance
Value Valug o 'Limi_t\s
(dB) (4B) CdBy
137.0 1o |1 FEE] N
1369 1360 |1 IR
1350 1350 = rE| =,
1344 13140 X EXNEN Lo
1330 1330 0.0 1.0, | :
1320 1320 0.0 11 [\
131.0 131,0 0.0 211 \ -
129,06 120.0 0.0 £ L1 Y
1240 1240 0.0 L0 ) i
115.0 119.0 0.0 L1 :
114.0 114.0 0.0 1.0 C :
1.0 109.0 00 &1
104.0 1040 00 z1.] : i
99.0 9.0 0.0 21,0 H
F4.0 M0 00 £1.1 / !
89.0 85.0 00 £1,1 .
B4.D MO 040 21,07 : 4
9.0 %0 0.0 &1 .
740 740 00 | &LL -
£9.0 650 00 | &Ll
£4.0 64.0 00’ wll .
59.0 59.0 00 £1E .-
34,0 540 00, |41
49.0 430 _0p £ L1
4.0 “@D 00 1l
39.0 w0 0.0 £ 1.1
34.0 Ho 0.0 %11
300 200 0.0 £1.1
9.0 290 [ +1.3
8.0 18 .1 1]
270 268 0. = 1.1
260 258 0.1 =11
250 1y 0.1 x1.1

QF-TS124H-04-020664

T Bt

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaclates © o] IBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, No. 1 ACLZI102
JoBNe. 1 VCHACHIGE

Pages 1 5of8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Frequeney Deviation from varlous fiog ighiing response curve (dB)

{He) Flat Coweight :

63 0.0 0.1

125 0.1 0.0

250 0.0 0.0

500 0.0 0.0

1000 0.0 0.0

2000 0.0 0.0

4000 0.0 0.0

8000 0.0 0.1

5, Frequency and {ime welghilngs 21 | kKHz
5.1 Frequency welghiings ot | Kliz

Measured Deviated | Acceploncs

Frequency Volug Value Limits N i
Welghting di) (48) Wy o 4
A~ welght 94.0 0 7 B
€ - waight 94.0 0.0 202 A

Flat 940 |00 ] by

5.2 Time weighting 1 | kHz

Measured
Frequency Value
Weighting (4B)
Fast 94.0
Slow 4.0
Legq S4.0

&, Lang - term stability

SLM Display | SLM Display | Deviated Accepiance
Frequency # Initlal at final Value Limlis
Welghting (48) 1dB) (e (4B
A~ weight $4.0 940 0.0 £0.3
QF-TS12-H4-HH-020664
o BL

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACL21702
Job No.  t YC64AC0066

Pages  : TolB8
8. Level linearlty Including (ke Level range control
Anticipated | Measured Acceplance
Range Value Value - *. Limits
(=) (dn) {diy-
Auo 94.0 540 xia e
9. Tane burst respanse T N
Time Tone burst Anticipated | Measured De\de
duratien, Th Cycle Value Value Valie, .
Weighting | (ms) 14B) (dn} (4B ™
0.5 1 108.0 1079 ol 5
Fast 2 3 1110 117.0 0.0 '
200 800 1340 134.0 0.0 B
2 [ 1080 108.0 00 :
Slow :
200 500 127.6 127.6 0.0 .
025 1 9.0 8.9 2.1 !
SEL 2 3 108.0 1080 00 ;
200 800 128.0 1280 00 i

10, Peak C sound level K

Number of cycle Anticipared | Measured, . " Devinted | Acccplance’
in Value | jValue; Kopeak]  Valus Limit
test slgnal (48) Lae} tas) tin}
Conti 133.0 330 e L -
Onc 136.4 1362 -0.2 23,0
Number of ¢yele Aniicipated | Measered Devined | Acceptance
in Value Yalue Value Limits
lest signal {dB) (4B} (dR) (dB)
Conlinuos 133.0 1330 00 -
Positive hall'eycle 1354 1351 .3 220
Negative half cycle 1354 1351 0.2 220
F-TS12-04-0M-U2N66
¢ — LA



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

Continuation of Calibration Certificate
Cert. No, 1 ACL21102
Job No. : VCS4ACO066
Pages ¢ Bof8

11, Qverioad Indicatlan
Measured value ¢ dB )
Posllive Negative
orcrhall cycle | one-half cycle
£9.5 89.6
12. High level stabillty
SLM Display | SLM Display] Devinled "\
Frequency ol iniial al final Valuc i
Weighling 1d8) (ds) €3] 4
A-weight 137.0 137.0 0.0 : P

or any value following calculation.providing a lave) of deree of s
End of Calibration Cerilficate —
T -

QF-TS12-04-(4-020664
o~ LT a

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451~451/1 Slrintharn Re,Bang g gkok 10700 THAILAND. HSCHTHTIS 12435
Tel0-2435-8300 Fax0-2433-1679 flcatk com hitpJy fthiph T

Cert. Ne, 3 ACL2I0SS
Job Ne. 1 YOGSACOM
Pages 1 2ol
Culthration Procedure @ CP-ACH1

Callbration Method :

This equiprent was calibrated by based on 1EC-61632-3 |,20|l3) Standard for soand Jevel meter {SLM),

The SLM had tesis to Acoustical and Flectrical signal tests of frequency weighting with Anechoic chambwr and Reference
Standord Insituiments.

Tor tests resulls of each items wene made by ohservation of each Tnstruments display and also with SLM's display.

Conditlon of this result of calibration :

1. Referenee Standard Instramenis : N
Insteament Model Sl o, Cort.No,  DugBate
Waveform Gencralor 3al0a MYJ4RUITO76 El‘-‘DplZ-Zl 10-Feb-22
Wavelorm Cenerator 35118 MY 52302742 F.F-Otl\l 21 10-Feir22
Digital Multinwter IME1A MYS32201 04 EEL.BF, IOS.’OQEA 10-Feb-22
Digital Multimeler IN61A MY 5220076 EEL.BP. P3f0264 UlieT'ch-22
Digital Multhneter JEIA MVE0024273 1-15180725287+)  15-8ep-22
Programmahic Akcnuator MAT-1070 62100114 1SO0G7FHE OE:Mar2?
Candenser Microphone 4180 2877900 AA~)IDUS-21 05-Feb-22
Measuting Amgplifier NA-JIKAL 34560495 AA-3003-21 16-Feb22

2, This result of calibration was found aceurate as shown on date nnd place of catibration for this calibrated item only.

3. This vertificate i traceable Lo the i iung) sysiem of unit mainlained at ¢

2.1 National Institute of Metrology {Thailand). .
3.2 Thailand Jnstitute of Scientific and Technolagical Research (TISTR).

QITS 12O

Cert. No. : ACLY2055
Pages :  1efB

Calibration Certificate

Equipment : SOUNDLEVELMETER ™~
Manufacturer : RION 1 . -
Model ¢ NL~42/ Microphone UG-52 / Presmplifier NH-24
Serial No.: 0029651571791 13.{87526
1D No.x RYGFSO42 Tt~
Condltion As Found : GooD .
N
Custormer ALS LABORATORY GROUP (THAILAND) €O, ETD.

164 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUAIINIG,
BANGKOK, 10250 THAILAND. H

i

i .

i —
Lacation : . {revewsy 7 Lol .
Amblent Temperature : (230 3) °C i i
Pressure : (1013 £3) %Pa | 4 PPROVED BY ::ﬁ{ﬁ;hﬁ‘
Refative Hurmldity : (500£20) % 1 o

.+ NEXT CAL. DATE ..
Reeelved Date s 14 JANUARY 2022 e -
Callbration Date ! 21-24 JANUARY, 3022
Date of Issue = 25 JANUARY 2922
3
Callbrated byt : ‘Naibakom Pisutpaisan

Approved by : W
;‘ —

{ Thanake! Peichurai }

This cemificnle Is fssucd in accordnnce with the roquirements of ISQAEC 17025 standord, msy not be reproduced
other thon in full, xtept with e prior wrilten approval of the head of Catibration Laboratory,

QF-TS12-04-04-020664

SITHIFOR N) SITHIPORN ASSOCIATES CO.,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL21055
Job No. ¢ VCSSACOD43
Pages : 3ol§

Swmmary of Measurement Besuli :
i
: Uneertelbty | Maximumepermitied

Paramster ! Past | Fall . uncerisinty of

W meaturement {dB}

1, Absolute scruitivity Tl 02 - WA

2. Self 4 o 4 Y NA

3, Acaustical signal tests of Seg ighti -

125 Hz v . 03 -, 05
1000 Hz v - 03" [
2000 He 4 - 03 4 0.7
4. Electrical signal tests of frequency weightings i
For 10 H2 to 4 kHz v . 03 i 0.6
For >4 kHz10 10 kHz v - 0.3 i [X]
For> 10kHz10 26 XHz - . B ! 10

5. Froquency and time ings at 1 kHz v - 02 ; 02

6. Long - term stability v - 0.1 / 0.l

7. Level linearity on the refercnce Jeve] range v - 02 . 0.3

8. Level Tinearity including the lovel rangs conirol ¥ - [FIE 03

9. Tonc burst response v - 02 | 03

10. Peak € sourd Tovel v + |.ea 0.35

11. Overland indi v | 02 025

12, High love] sisbility v - 0.1 0.1

= 2l

QF-T513-04-04-010664
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SITHIPOR N} SITHIPORN ASSQCIATES CO,LTL.
associates CALIBRATION LABORATORY
Continuation of Calihration Certificate

Cert. No. ¢ ACL220558
Joi No, @ VGSACOMI

Papes @ dof8
Result of calibrution 5.
1, Absolute senshlvity ‘
Reference Mc&{‘ur\'d Acqaptance
Acoustic Signel Value Deviaticn Limit
{dn) (dB) i) (dfzy
93.9 (93.96) 239 00 0.3
2, Self-peneruted nolse .
2,1 Normal test RN
Measured Value s .
L) "
14.6 p

2.2 The microphone of e sound leved meter was replaced by electrical sigmd:inpul device:

Frequency Measured value !
Welphting (an) ";
A weight 1.6 '
C - weight 17.7 B

Flal EEX ‘

3. Acoustical signal bests of frequency weightings
Meter free-figld acoustic respanse sl 4 favel of B4 dBy

Frequency Deviation from various freyueney weighting response cutrve {dB3)
(Hz) | Asceplance
L] Ceweight A-weight
" weigh <igh Limits
125 0.1 0.1 0.1 +1.5
1000 uu 0.0 0.0 & 1.0
R000 0.2 0.2 -0.2 5.0
QFTSI2ARAH-030654
-0

SITHIPOR N} SITHIPORN ASSOQCIATES CO,LTL
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2055
Joh Ne. & VCGSALD043
Papes  ; 6alB
7. Level linearity o5 the refercace level range

Anmleipated | Megsured | Deviated Aveeplance
Value Volue : Value Limits
(4B} sy [l () (dB)
1370 1310 ] +1.1
136.0 I +1.1
1330 1350 [ T
1340 1340 0.0 1)
1330 1340 0.0 +1.1
1320 1320 0.0 FETE
1310 131.0 0.0 11 .
126.0 129.0 0.0 =11
1240 1240 0.0 21,
119.0 115.0 [ x1.1 |
1140 140 00 1.l j
1090 109.0 [ 218 !
.0 1840 0.0 21 i '
$9.0 9.0 0.0 £1.1
9401 940 [ #1.1
9.0 5.0 [ + 11
8.0 $40 g 1.1
700 9.0 0o £1.1
740 740 00 L sl
69.0 69.0 T =11
6410 63.9 S 211
59.0 59.0 00 411
540 539 [ x 1.0
4.0 490 0.0 £1.)
M0 44.0 0.0 21,
394 389 0.1 +1.1
30 340 0.0 £ 1.1
30.0 30.0 [ + 11
20.0 5.0 [ £1.]
25.0 280 0.0 1.1
270 27.0 00 1.1
260 26,0 00 x1.1
250 5.1 0.1 1.1

QFTEIIH A 020663

SITHIPORN) SITHIPORN ASSOCIATLES CO,LTD.

sssactates

CALIBRATION LABORATORY

Continuation of Calihration Certificate

. 1 ACL22055
: VOSACHRD
Pages  : Sof8

4. Electrical signal fests of frequency welghtings
Weighting network response with relative to 3 %1z

Frequency Dieviwtien from various lrequency weighting respanse cunve (dB)
(Hz) N - Aceeplance
Pl Crweight A-welght Limits
63 0.1 0.1 0.0 2.0
125 0.0 0.0 0.0 .- 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 - 41,5
1000 0.0 0.0 0.0 1.0
2000 00 00 0.0 24
4000 0.0 0.C 00 10
8500 0.0 2.1 0.1 50 %

& Fregueney and time welghtlngs at 1 klz

5.1 Frequency weightings a1 | Kilz

Measurcd Deviated Agceplance
Frequency Value Value 1Limits
Weighting LiB) (4B) (48)
A - weight 9230 00 -
C - weight 04.0 00 =02
Fial 94.0 0.0 +0.2

5.2 Time weighting at 1 iz

Measurcd Tevialed Acceptance

Fregueicy Value Value Limits
Weighting LB (i) 1n)
Fust 94L0 0.0 -
Slow 040 el 4.1
Loy 94.0 1.0 +0.1
G, Lonp. - term atabillty
SLM Iisplay | Devinled Acceplance
Trequeney at final Value Limits
Weighting <dny L) XA
A - weight 94.0 0. +0.3
OF-1512-4H-04-000004
2l

SITHIPORN, SITHIPORN ASSOCIATES CO,LTi).

associates

CALIBRATION LABOR.ATORY

Continuation of Calibration Certificate

- 2L .

Cert. No. @ ACL22055
Job Na. 1 YCSSACOHHI
Fages ¢ Tol®

8, Lovel linearlty Including the level range control

Anticipated Mv:nsuredr ___ngiqlf:d Acccplanee
Range Valuz Valuo ¢ Value -~ Limits
(68) tdp} | (aB) (€3]
Auto 94.0 540 1| - 00 L1
Lo
9. Tone bursi respense . T .
Time Tone burst Anticipated | Measured [ Teviated | Acceptance
duration, Th Cyele Value Value Velie_ - Limits
Weighing {m) {dB} {dB) (@3] | {dB}
0.25 1 108.0 107.9 0.1 . 15;-50
Fast 2 8 111.0 117.0 0.0 110325
200 800 1340 1340 0.0 L0
2 & J05.0 108.0 00 15;-5¢0
Show 200 [ 1276 1274 0.0 419
0.25 1 9.0 989 03 15:-5.0
SEL 2 ] 108.0 108.0 0.0 10525
W 200 128.0 1280 00 /%10
10, Peuk Csound fevel
Number of cy<cle Anlizipaied | Messured .| "Devined | Acceptance
in Value | |ValueTxpesk]  Vilue Limits
test signal (d8) i| (dB) {dn} 8)
Conti 1330 1330 0.0 .
Cne 1364 ! 1363 L.l +3.0
[
Number of ey¢le Anticipated | Measured Devinted | Acceptance
in Value Valug Value Limits
1est signal (dB) (dB) (dB) (d48)
Conlinuous 123.0 133.0 0.0 -
Posilive half cyclc 1354 135.2 02 +2,0
Negotive half eycle 1354 135.2 0.2 2.0
QF-T5)2-M4-M-D20661
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SITHIPOR N) SI'THIPORN ASSQCIATES CO,LTI.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22055
Jab Ko, & VOSSAC0042
Pages ; Bolf

11. Overload Indieatlon

Measured value (dB ) Devinied Adveplance
Posilive Negative Value Lirits
uneshall eyele | one-halfl cycle [(dB) (d8)
59.6 £9.6 PO 1.5
12. High level stability .
T
SLM Display | SLM Display | Deviated "A\cct[ﬂanee
Frequency atinitlal al final Value Limiis
Weighting (dis) (dB) 14y (aa)
A welght 1370 1370 G0 03
}
/

i
i !
“The reported uncertainty is based an a standard uncerainty multiplied by roverage Taciork =2

o any value following caleulation providing a lavel of confidence of appreafmately 95 %%

End of Calibration Certitleate

QU151 204 N20604 M\-‘
7z L .

SITH l POR N) SITHIIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL12056
Job No. : VCS5ACO03
Pages  : 2aff

Calibration Procedure ¢ CP-AC-01

Calibretlon Mcthod : P
‘This cquipment was ealibrated by based on IEC-61672-3 {20]3) Standerd i'ormnd Tevel meter (SLM).

‘The SLM had tests (o Acoustical and Electrical signal tests oj‘ﬁ-qm:ywﬂﬁnlwuh Anochoic chamber and Reference
Starkdard Instruments. !

For 1c213 resulis of cach ltems were made by cbservation of cach lnstmmtnu dl:plly and alsa with SLM's display.

Condition of this result of callbration ; .

1, Referenee Standard Instruments | ‘\
‘Waveform Generator 332104 MY48017026 EF-DPI!-Z[ 10-Feb-22
Wevelform Generslor 35UB MYS2302242 EF-0011-21 10-Feb-22
Digital Multimeter 33461 MY53220104 EEL.BF. 65/0264 10-Feb-22
Digital Multimeter 334614 MY 53220076 EELBP.030264 08-Feh-22
Digital Multimeler HABIA MYG0024275 l-lSl!D?fZSZSl-l. ]5-34)-‘22
Progratmmable Atieavator MAT-1070 62100114 1500-077ME 03-Mur22
Cordenser Microphane 4180 2971900 AA-’IDOR-ZII 05-Feb-22
Mecasuring Amplifiet NA-2KAL 34560495 AA003-21 16-Feb-22

2. This result of calibration was found sccumic as shown on daie and place of colibration ré‘rlhhcnh'hrated frem only.
3. This certificate is traceable to the ¥ ional system of unit maintained s ! ’

3.1 Notional Instituze of Memology (Thailand)

3.2 Thailand Instirute of Scientific and chhnohglcll Rﬂcmh (TISTR)

QFTS12-04:04:020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 SkinthomRe, Bangbumru,ﬂangplud Bangkek 10700 THA.ILAND HEC-THETS 17028
Tel0-2435-8800 Fax0-2433-1679 hitpd/ o
Cerl. No. 1 ACLI2056
Pages : lofd
. . .
Calibration Certificate
[
Equipment : SOUND LEVEL METER T
Manufacturer : RION E te
Muodel : NL-42f Microphone UC-52 / Preamplifies NH-24
Serlal No.: mpssssmmlzuslsz o
1D No.: RYG_FS0433 e
.
.
Condltion As Found ¢ Goop N
kY
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTI

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

Lecatlon : . Re\nswsv W""A”“ .
Amblent Temperature : (230 £3) °c
Pressure; (1013 £3 } kFa APP‘-:DVED By —h
Relative Homidlty : (500220 ) % I'
[ v e pwe 2 "’5'3.‘..
Received Date: I4JANUARY 2022 .-~
Calibration Date ; 2124 JANUARY 2022
Date of Issue s 23 JANUARY 2?12
Calibrated by : : Nathukorn Pisutpsisan

Appraved by : %Z

( Thannlcul Petchurai

This certificalc is issucd in atcordance with the requirements of ISDIEC 17025 standard, may not be reproduced
ather than in Rl except with the prior written approvel of the head of Calibration Laboratory.

QFTS12:04-04-020654

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

No. 1 ACL220%6
VCESACHNY
Poges i 3ofR

Uncortaioty | Maxlmum-permiiied
Parameter Paxs | Fail uncerdainty of
{48}
. mcasurcmicnt (dB}
1. Absolule semitivity I - 0.2 WA
2. Self-penerated noise v - [IF) A
3. A ical llgnal tests of frequency )
12511z v - 03 - | - 05
1000 Hz s - 03 08
8O0 11z v - 0.3 0.7
4. Flecteical signal lests. of frequency weightings
For 10 Hzw 4 Kz I - 03 f 0.6
For > 4 klfzto 1011z v - 0.3 [X]
For > 10kHz 10 20 kliz - - - ; ]
5. Frequeney and Lime weightings at | k2 v - 02 : 02
6. Long - lerm slebility v - 0.1 i 0.1
2. Level linearity an the reference level range 4 B [F] %]
8, Level Lineardty ineluding the level mnge conim) v + 0l . 0.1
0. Tonc burst response v 02 0.3
10, Penk C sound fevel Y - 02 035
11, Overload indication v - 0.2 0.25
12, High level subility v - 0 0.1

o 2L .

QFTS] 204040206
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclales CALIBRATION LABORATCRY

Continuation of Calibration Certilivate

.1 ACL12056
s VOESACH43
dof§

Result of sallbration ;.

1. Ahsolute sensitivity

Reference Measured Accepinnce
Acaustlz Signal Value Diviation Limit
(4B ) (dn} (ui) (dB)
93.9(9.96) 933 Co0 03
2. Sclfpencrated nolse N
2.1 Normal 1est .
Measured Vialue . .
(dB)
143 i

2.2 The micropbone of the sound Tevel meter wes replaced by clectrical signal input deviee,

Frequency Measured valug fl
Weighting (di) ;
A~ weight 1.6 ; ‘
C - weight 1.7 ,

Flu 234

3, Acuustical signa tests of [requency welghtlags
Muler free-field acoustic response at & level of 84 4B

Freguency Deviation from various [T weighting response curve (UR)
(Hz) . Acceplance
Flat C-weight A-weight
a weigl -weigh Limits
125 0.1 0.1 0.1 1.3
110U -0.1 0.4 -0.1 1.0
UL 2.7 0.7 0.7 5.0

| 24402004

> FLA.

SITHIPORN) SITHIPORN ASSOCIATES COLTD.
ursperates CALIBRATION LABORATORY

Continnation of Culibration Certifivate

ACL22056
Job No. § VOGSACH43
Pages  : GofB

7 Lesel Dnearlty on the reference fevel range

Aaticipated Measured . Deviawed Acceplance
Vel Value : Value * Limits
L) (a3) |. tamy (uB)
1500 1310 b 1.0
136.0 1360 1] 211
1350 135.0 0.0 EIR
1340 134.0 0.0 +1,1
133.0 133.0 0.0 211 -
132.0 132.0 0.0 &1,
131.0 121.0 0.0 % 1.1
1280 129.0 0o a1l
124.0 124.0 0.0 x1.] i
115.0 119.0 0.0 =1 |
114.0 1140 00 =1 H
199.0 080 05 £1 ;
1040 1040 0o 211 i
£99.0 0.0 G0 1.1
94.0 94.0 0 1.1 o
§9.0 ¥9.0 [ = 1.1
B0 F.0 00 1.1 -
9.0 9.0 00 £1.1
4.0 4.0 00 21,1
9.0 69.0 .0 +1.1
64.0 64.0 un x,1
59.0 9.0 0.0 R
S0 53.9 1.1 Y
45, 4.0 0.0 £1.]
40 139 0.1 21,0
BL 9 .1 +1.1
Mo 39 -0.1 + ).t
300 299 0.1 x ).
250 289 0.1 x1.)
280 218 0.1 1.
274 10 0.0 2 1.l
260 150 1) 210
2540 250 ) 21,

QEF-TRIZAH LA

2l

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.

associales

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal 1ests of frequency welghtings
Wiighting network responss with mlative to | kllz.

Cerl, Nu. ; ACL22056
Job No, : VORSACORA
Pages ¢ Sof8

Frequency Deviation from varicus frequenty weighting response curve (d3}
Nz . - Acceplance
Flat C-weight t\“\\clg}ﬂ Lintits
63 0.0 0.1 0.0 2.0
128 00 0.0 [T 1.5
250 0.0 0.0 0.0 . 1.5
00 0.0 0.0 0.0 . %15
1000 0.0 0.0 0.0 1.0
2000 0.0 an 0.0 <20
4000 0,0 0.0 0.0 £3.0°
BO00 0.0 0] 0.1 50

5. Freguency and tme welghtings al 1 kMz
5.1 Frequency weighiings at | kHz

Measured Deviawrd Accepanee |-
Frequency Valug Value Limis [
Welghting 1d8) 1dB) L} -
A= weight 94.0 [1Xi1] .
C - weight 4.0 (] * 0.2
Flai $4.0 ou =02
5.2 Time weighting at 1 k1lz
Measured Devisled Acceprance
Fresueny Valoe Valuc Limits
Weiglting [T ) L)
Fast 9.0 0.0 -
Show 940 ug 0]
Ley 94,5 0,0 +0,]
6. Long - tewns stahitly
SLM Display | SLAL Display | Paviated Acceplance
Frequency ut final Value Limits
Weighting i) (dis) LdB) i)
A= weight 9.0 540 o 0.3

QTS 24000064

- 2L

SITHIPORN; SITHIPORN ASSOCIATES Cd..l..’l'l).

associates

CALIBRATTON LABORALTORY

Continuation of Calibration Certificate

8. Levet lincarity Including the level range conlrol

Cerl, No, : ACL23056
Joh No. @ VCESACOM}
Papes ¢ Tol8

Anticipaed | Measured Deviated Acecptanes
Range Vajue Value Yalue Limils
(dB) (dB) (d3) {dB}
Aula 940 2.0 00 41,1
9. Tone burst response .
Time Tong burst Aurticipated | Measuned Devisted Accepionce
uration, Th Cyele Valug Vajue Valug Limits
() dn) (un) (iB) - (dB )
0.25 1 108.0 1079 0.1 1.5;-5.0
Fast 2 8 117.0 1126 0.0 -0y 25
200 KO0 1340 1340 00 =1.0
- 2 ¥ 108,0 1BR.O 0.3 15550
Slow T
200 foo 127.6 127.6 0.0 L =10
0.25 1 99.0 98.9 0.1 15;-50
SEL 2 L] 1080 108.0 0.0 10125
200 00 1280 128.0 0.0 +1.0
18 Peak C sound level
Number ol cycle Antigipated Measured Deviated Accepiance
in Value Value, Lepenk Value Limits
151 signal (dB) {di) (a3) €dD)
Coiminuous 1350 1330 00 -
Cne 1364 136.1 0.3 3.0
Number of cyele Anticipated | Measuned Deviaied | Aceeptunce
in Volue Value Valug Linits
1est signal {did} (4B} LdB) (dB )
Lonlinuius 133.0 13300 0.0 -
hulf eyele 1354 1352 -2 #2.0
Nuegative halleyule 135.4 135.2 0.2 20,0

DR ETREEEE Siull L0
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, N0, : ACL22056
Jobh Ne, 3 VOS5AC0043
Bages 1 Rol8

13, Overtond indleation

Meusured value (406 ) Devdaled Ascepiance
Positive Negative i\’aluc Limits
one-hallcyele | one-hall'eycle (a8) {4B)
9.7 9.5 02 118
12, High level ssbillity .
N
SLM Display | SLM Display Deviated “Aeceplanca
Frequency at initial at final Vahw ‘I_Ti:niu
Weighting tdn) (dB) (4B) (4B}
A - wright 137.0 137.0 L] g_p.s

i
f
i
f
The repanted unvenalnly is based on a sandard uncertainty multiplied by coversge foctor b =2

or any value following caleulation providing a lavel uf confidence of approximuiely 95 %

End af Calitratlon Centilicate

QF-TEI2-04- (02040

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
avsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Text, No, : ACLIZST
JobNo. 1 VOGSACH043
Pages 1 20f8

Catibration Procedure : CP-AC-0I

Callbration Method : [

|
“This equipment ws calibrated by based on IEC-61672-3 (zqm Standard l'uriound Jevel meter {SLM).

The SLM had tests to Acoustical and Electrical signal fests ofﬁmmcywiﬂmuwmxuuhmc chamber and Reference
Standard Insiruments. |
For 16512 resubs of each items were made by observation of' each Tnstniments display and also with SLM's display.

Condltion of this result of calibration : .

1. Refercnce Standard Instrusumis @ *,
Inateumsnt Mudel Serial No, Cart, No, Duit Dale
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
‘Waveform Gencratoc 33511B MY52302742 EF-D011-21 10-Feb-22
Drigital Multimeler IMEIA MY53220104 EEL.BP.OSN264  10-Fcb-22
Digital Multimeler 3I3461A MY353220076 EEL.BP.03/0264  08-Fcb-12
Digital Multimeter I461A MY60024273 1+15180725251-1  15:Sep-22
Programmable Atieaualor MAT-1070 62100114 1500'95'774E 0E-Mar22
Condenser Microphane 4180 2977900 A lm-!! 05-Feb-22
Measuring Amplificr NA2KAL 34560495 M-JBOJ-!! 16-Fch-22

2. This resull of catibration was found accurate s shawat on date and place of calibration for \his calibreied ftess anly,
3, This cenificate is traceable ta the i ional system of unit maintained at 2 -

3.1 National Institule of Mstrology (Thailand).

3,2 Thailand Instituie of Scieatific and T:dmn'lupml Rescarch (TISTR).

QF-TSI2:(4-(4-0206564

A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY o~

.
45145111 Sirinthom Rd. Bangbumm. Bangplud Bangkuk\o?ODTHMLAND NSE-TS-TE AT0aE
Tel0-2435-8800 Fand-2433-1679 com hitpdf o

Cert. No. : ACL22057
Pages @ lofE

Calibration Certificate

Equlpment ; SOUNDLEVELI}JEI'I‘.R e
Manufacturer ¢ RION t
Model : NL~42/ Microphone ueisas l'muuplatluNH-ﬂ
Serial No. 002955171 I79)20.' 87527
1D No.: RYQ_FS0d24 '
Condition As Found : GOOD A\\

AY

3

Customer : ALS LABORATORY GROUP (THAILAND) CO., L;I'D.

108 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Locatlon : -
Amblent Temperature : {23043} Lo
Pressure ; (1013 3} %Fa i
Relative Humldity : (500 £20) % |
Reccived Date: 14JANUARY 2022 lNEYT CAL DATE .. ‘!1 h /25 e
Calibrailon Date : 2124 JANUARY, 2022 e
Date of Issue : 25 JANUARY 2021

Calibrated by : ! Mathakorn Pisutpaisan

i b
Approved by :

{ Thanakul Pelchurai )

This certificale is issued in acconfance with the requirements of ISCAEC 17025 standard, may not be reproduced
other than in full, excepl with the prior written opprovel of the head of Calibeation Laboralory.

QF-T812-04-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert, No, 1 ACL22057
Jolk No. 1 VCESACDM3
Tages ¢ dofB

; Uocertainty | Maxlmmmepermlited
Parameier cPam | Fall (@B} uncerininty of
measoremenl {411y
1. Absolutc sensitivity v . 0.2 N/A
2, Seli-pencrated nolse v - .02 WA
3, A ieal signal tests of liey  wneiphithng: ~,
125 Hz v - 03 N 08
1000 Hz v . ay |, 0.6
X000 Hz 'd . 03 Y 0.7
4. Elevtrical signal tests ol fregqueney weightings B
For 101z a4 kilz v - 03 § 0.6
For>4kHz1a 10K Iz v . 03 | 0.7
For> 10 &Nz t0 20 %)z . - - ! 1.8
5. Frequency and Lime weightings at 1 k12 I . 0.2 ! 02
6. Long - legm slabilily v - ol / 0.1
7. Level Yinearity on the referance level range v - ol 0.3
K. Level Unearity including the fevel range comirol v - 02 ./ 0.3
. Tone burst response v - 02 0.3
16, freak € sound level v - 02 0.3%
11. Cvertoad indication T S 02 025
12. Tigh level stability v - 0.1 0.]

CI-TSI2-M-H-2hid

7 Gl -




SITH|IPORN, SITHIPORN ASSOCIATES CO,LTD.
associstes. CALIBRATION LABORATORY

Continuation of Calibration Certificate

H ACLII0S?

s VOASACHM}
¢ 4aoflR
Result ol calibration ;.
1, Absalute sensitivity :
Relference Measured Acceptance
Acoustie Signal Value Divialion Limnit-
1) ) |ty (d8)
93.9 (53.96) 939 S oo *0.3

2. Self-geserated noise
2.1 Nonmal test -

Measured Value Al
(B} \
154 [

2.2 The microphoae of the sound level meter wos replaced by ¢lecsrival sipnal input deviee,
'

Frequency Measured value !
Weighting (dB) ’,-"
A - welgh 114 ’
C - weight 1.7

Flai 234

A, Acaustleal skpaal tests of frequency weiphtings
Meter free+ficld neoustic response el a Jevel of 84 dB

Frequency Devinlion from various freqrency weighling nesponse cunve (d)
(lz) y . . Aceeplance
; 2 weight
Flat C W?‘.lﬂ‘\l Acweight Limits
125 0.1 0.1 (] 2 1.5
JU0o 0.0 00 LU 190
000 0.6 0.7 0.7 5.0

QF-TH12-4M-0441 2000

i

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTL.
associntes CALIBRATION LABORATORY

Cuntinuation of Calibration Certificate

Cert, Nn. 1 ACL22057
Job No. 3 VOGSACHME
Papex 1 60lE

7+ Lesel Huearlty on the reference level cange

Anlicipeicd Measured Deviated Aceeplance

Value Value Veloe . Limis

{uB ) (48) . {dB) (4B )

13741 1370 u0 £1,1

1360 136.0 . 0o 1.1

1350 1350 oy - 1.}

134.0 1340 0o + 1.1

1330 133.0 0,0 %11

1320 1320 0.0 1.1

1al.e M0 0.0 1.1

1280 129.0 L) Ean!

1240 120 2] 1.1 i
1180 119.0 DO 1.0 B
1140 1140 0.0 + 1.1 :
109.0 1090 0.0 £11 !
1040 1041 0.1 £1.] ;
9.0 5.0 0.0 £1.1

940 940 [0} 1.1

390 ] 00 =Ll

84.0 84,0 0.0 211

0 790 0.0 211

Mo 4.0 0.0 1.1

630 69.0 0,0 +1.1

64.0 64.0 0.1 & 1.1

500 59.G: 0.0 + 1.1

50 54.0 0,0 1.

490 43.0 0.0 +1,]

+1.0 4.0 0.0 £1.1

390 39.0 0.0 +1.1

3.0 Mo .0 £1.1

30.0 300 00 £ 1.1

29.0 29,0 o0 2.1

R0 280 0L & |.]

27.0 27.1 0.1 21l

20,0 26.1 0.1 250

250 25,1 0.1 1.

L5 EARS RS R

5

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. N ! ACLZ2057
Jab Na, ¢ VCESACDMY
Papes ¢ Sof8
4, Electrical sipnal fesis of fepquency welghtings
Weighting network respanse with relative 1o | kHz

Froqueney Deviation from various frefuency wrighting respomse curve (d13)

{Hz) N . Acceptanee
Fla Crweight Aviweight Limits
41 0.0 .1 00 42,0
125 .0 .l v 21,5
2450 0.0 [ 00 - 15
S0 0.0 ol 00 . 1S '
100 0.0 0.0 [ L0
2000 0.0 01 0o 2.0
4000 0.4 0.1 0.0 23,0
£000 08 0,1 0. £50 %
i
;
5, Frequency and time welghilngs a1 1 kidz JI
5.1 Frequency weightings at | kHa !
Measared | Devioled | Acceplance /
Frequeney Value Value Limits |
Weightlng (dn) (diy (dB) .~
A-weight $40 0.0
<+ weight 940 [ 0.2
Flal 340 e £ 0.2

5.2 Time welghting a1 1 k12 !

Measored Dadaled 3 Acceptance

Frenpiency Valug Value Limits
Weighting (di1) (dB) 1dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 201
[ o0 0.0 401

6, Long - term siahlilry

SLM Display | SLM Display | Deviated Aegeplance
Frequeney o infrin) at final Vatue Limits
Weighting (dB) (dB) (d5} (40}
A - weight 940 94.1 0.l +0.3
OF-THI-M-M-0664

il

gsl;r HIPOR N} SITHIPORN ASSQCIATES COLTD,
ociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert Ne, 1 ACLI205T
Joh No. : V'CeSAC0043

Poges @ 7of8
8. Level llaeariry Including the Tevel ranpe cantrel

Measured o Deviated Acceptanee
Reige Value Value Value Limiis
{dii) (uB) ! (d0} (dn) |
B Auto Ho 940 0.0 . L1
9 Tone bursi respense ‘
Time Tone hurst Anticipated | Measured Devined Ac;:zpunrc
. duratior, Th Cycle Velue Valugy Valie . Llmits
Weighting | [z (an} (41) wh | ey
625 | 108.0 108.0 Q0 L5350
Fast 2 £ 112.0 1ne o] AL =05
200 Hou 1350 1341 ol )]
o 2 8 128.0 1ws.0 0.0 1.8:-50
200 00 127.6 1276 [ {10
0,25 | 3.0 989 0.1 1550
sk, 2 & 108.0 108.0 0.0 103-25
200 s 128.0 128.1 0.1 /_#la
10. Peak C sound level
Number of eyele Anlicipated | Measured Divloted. | Aceeptance
in Vakie |, |Value, Lepeak| Value Limits
test signel tds) (d8) (uB) n)
Canlinueus 1330 ° 1130 0,0 -
One 136.4 115,3 0.1 +).0
Number of cyele Anticipaied | Measured Devinted | Aceeptance
in Velue Vale Value Limils
\cst signal (i3 ) (di3) (dB) 4B )
Continuous i13.0 133.0 D4 -
Pusitive half cycle 135.4 135 -0,3 =20
Negative hall eyele 135.4 135.1 -0.3 2.0

QTS 2HH-M-2 000

pay-/ v



SITHIPORN)
associates

SITHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibradon Certificate

Cert, No, :+ ACLI2057
Jeh Na. @ VO6SACO04
Pages @ AofB

11, Overload Indleatlon

Measured value (4B } Devizted Acceplance
Posilive Wegalive Malue 1imits
onc-halfeycle | onehalfeyele [ (dB) (d8)
§9.5 89.6 oo 1.5

1Z. Wigh Jevel stubillity

SLM Display | SEM Display Deviated \Qccepunce
Frequency aininl o final Vatue “Limits
Welghting (di) (4B) b} 1dB)
A =ucight 1370 1370 0.0 0.3
/

The reported uncentainty is based ona standand uncertainty multiplied by coverage fctor & = 2

or any value llowing calealstion.providing a lavel of confidenee of approximately 95 %5

End of Caliiraiion Certificate

QEFTE12AH 02000

63/14-15,67/35-26, Sof Palchhasem#,7/), Petchhasem Rd,
NAC Walihaprs, BanghokyelBanghoh 10800 Thalland,
Jresat s e TEL (00) 02-BA208 12913 Fexs (94) 02-86808

.

=\
Tal

Carndicate No. : QL4564

Page 2ol 1
Bagultof Calihmatiorn:: 0 withsut Adjustimént 0 with Adjusiment
Dalltration Range: 20'G-407C
Eunction:
Table 1: This equipmenl was connected with wel buib proba Model: HP2201.2 §/N: 15031956,
Dimension ; Dismeler 14 mm. Length 170 mm.
Immesicn Biandand e Emor rcadairty
Dapth Reading Banding (1] o
{mm} ) {a
30 20055 204 o3 EL
30 25046 53 0.3 0.009
0 30,040 304 o3 C.16
a0 35036 B3 oz o1
El 40,029 403 03 030
Table 2: This way with probe Model: TPAZ07.2 S/N: 15031971,
Dimenskar ; Dlamater 14 mm. Length 150 mm.
|mmersion Sanderd [ iy Ungeralny
Lanih Basting Bendingd ra e
fmm) (8] e
™ 20054 203 02 2039
T 24.878 25.0 0.1 0.099
w 29825 209 01 0.00%
0 34.778 ELA) oo 0.029
0w 39731 a7 00 0.090
Table 3: This with Glabe piobe Model: TP3ZTG.2 S/N; 15028490,

Dimension § Diameter 8 mm, Length 170 mm,

immaion S 11+ Emet

Ramh Baading Bascilng 2= e
L) e %+
10 20055 -2 <] 0.095
110 25.048 254 o1 Q.099
110 040 304 01 0099
110 35035 351 04 0099
110 40,029 40.1 01 0.089

LUG* : Unit Under Callbiation
Tha teported &xpanted uncartainly is based on siandard uncertainty mulliplied by » coverage feclor ke2 providing
& level of confidence of spprosimately B5%.

4 End of Centificate %

J 43/14-15,47/35-38, 50t Pelchhaseam?7,7/1, Petchhesem Ad,
NAC Wotlhnpra, Banghohyal,Banghah 10400 Thalland.
v smatitive e Tels (66) 02-B6BOBIZE1I Faur {66} 02-2680860 www,

CERTHICATE OF CALBHATION

: Heal Stress Monitor wilh Sensor
HM

Mogel HDI2.2
Serisl Na; 15020724
1D Net RYG_F50228

Certitcaie No, 1 £2.045-84
Poge1od2

Cusiomer

Name ; ALS laboratasy group (thellans) Ca. Ltd.
Address : 104 Phatthanakan 40, Phatihanakan
Rd..Khwaeng Suan Luang, Khet Suan Luang Bangkok
10250 Thalland.

Reference Usad During Callbiation

1.51endard Temperaiure Probe Moctel 1 STS-100 A500,
Serial No. : 66TBE2-09, Due date : 25 Mar 2022
2.Digital Temperalure (ndicator Mode] : DTH-1000-A MK
11, Setial No;: 611407 -0OS91 Dus cate : 04 June 2022

Callbration Procadure

The Lemperature calibralion was dana by In-House
calitvation method 25 WICL-001 eccording 1o
comparison malhod wilh standard digilal tempersiure
Indicalor ond  standens lampemstura  prebe. The
1emperalure s0ale use wos basad on (1590,

Recetved datn : 05 JUL 2021
Calibretion dote : D9 JUL 2021

Issue date : 13 JUL 2021 _...—--—-——?—
'957455"'1

REVIEWBY i
H

i

+ APPROVED BY ..

Cafibratlon Conditon H
Temperature :{2343)'C -
Rolaiive Humidity : (8521515 ..E)CI' CAL.DATE ...

Traceabillty

Tha measursment results are tracesbls to the
international system of unils (SY) thraugh Natlonal
Inslitute of Metglogy Thailand {NIMT) Certificale
number; TT-0038-24, Cerlificate number : ER-0032-
n

3

Caligrated by
D M. Sorawil Thachalad
@ Miss Orathal Wiwatwintaya

HLANAT AS300WTES 0, L1,

LA

Mr.'Puinya Booncharoen
Technical Support
And Calibvation Managar

THIS CERTIFICATE REPQRT AY ROT B REPROCETUGED EXCEPT IN FULL UNLESS PERMIBSION FOR REFADDUCTION
HAS BEEN OBTAINED N WRITING FAOM THE LABORATORY.

J $3/14-16,57/35:36, S0l Pelchhazem?,7/1, Pelehhasem Rd,
NAC ‘watthaprs, BanghokyslBsnghok 10600 Thalland.
Prvan eanitsois Tel (60) 02-G0B0B12013 Fax; (¢} 02-8450860 www/ieanstes.com

CERTICICATE OF CAL IBRBATION

Equipment Nams : Meat Stross Manitor with Sansor
Manufacturar. : CettsOHM

Modsl; HB32.2

Savlal No: 15020735

1D Ne: RYG, F50231

Cartticais Mo, : (L0488
Pogalof 2

Customer

Nerme ; ALS Isborslory group (thailsnd) Co.,Lid.
Addrese : 104 Phatthanakan 40, Phatthanakan

Ro. Khwaeng Suan Luang, Khel Suan Lvang.Bangkek
10250 Thalland,

Reference Used During Callbration

1.5tendnrd Tomperniure Proba Model : STS-100 AS00,
Serial No. : 66TE82-09, Dus date : 25 Mar 2022
Z.Digital Temperalure Indicator Mode! ; DTE100C-A MK
I, Serial No.. §T1407-CO5F1 Due date = 04 June 2022

Calibration Procedure

The temperature callbration was dong by ivHouse
calibration mathod ps WILLO01  according to
comparnson method wilh slandard drglilal lemperalure
indicator end  slandsrd tempgraturs  probe. The
lemperature scale usa was baseg an IT5-84,

(7T

Recabm dais ; 05 JUL 2021
Calloistion date: 13 JuL 2021
Issue date 1 13 JUL 2021

Gelibration Condiion '
Temperature : (2313)'C i '5/?/12
Relatlvs Humldity :(552151% oAl DATE .

Traoeablilty

The measuremenl results are traceabla 1o the
Inlermiationsl Syslem of units (St Lthrough Nakonal
Instituie of Metrglogy Thailand (RIMT) Cerlificata
numbar : TT-0036-21, Cerilicate number : ER-D032-
21

Calibrmled by A
O Mr. Sorswit Thachalas NA(_,
FERNATE ARSGCLATES 08, LaJ

D) Miss Grathal Wiveniwittays

s Sgpatons [

M, Parinys Eooncharonn
Technical Suppdil
And Calibration Manager

THS CCRTIFICATE RCPOAT MAY NOT BE PEFAQGCEDUCED EXCERT IN FULL UNLESS PERMISS.ON POR REPADDUCTION
HAS BEEN DBTAINGD N WR'TNG FROM ThE LASDRKTORY.



J $3/14-15,47735-38, Sol Palchhasem?,7/1, Pelchhosem Rd, J 83/14-15,47435-36, Sol Pelchhasam?,7/1, Pelghhasem Rd,
N AC Watlhaprs, BanphohyalBanghoh 10600 Thailand. Lop ‘Wallhapea, Banghohysl,Bsnghok 10800 Theiland.
s v Tal: (§6) Q2-6¢308120132 Fex: {$6) D2-28630840 www.[renslzecom FEASMOE WA TR LI Tel: (00} 02-86R0812813 Faws {0d) 02-8450840 tee.com

Caruticate No.: CL-O4B 64
Page 2012

Resutof Callbratlon -

Cxilbmtlon Range:

Eunction;
Table 3: This equipment was connectad with wvet bulb peobe Model: HP3201.2 §/N: 15035050,
Dimansion ; Ciametar 14 mm. Length 170 mm.

[ Withou Adjustment
20°6-40°C

O With Adjustment

DERTIFCICATE O

Equipmunt Nama : Heal Siress Monilor with Sensor
Manufacturer, : DetaOHM
Modsl: HDA2.2

CALIBRATION

Cartifcata Vo, : CL-049.64
Fage 1of2

Recelved daw 05 Ju, 2021
113 UL 2021

immarian Soanced g 44 y

) Bensizu Bondlnt co ] Ty

{mm) o {0 -
30 20042 01 01 0.099
a0 25,043 26,1 ol 0.008 Customer
30 30032 300 0.0 0.4 Neme: ALS labaratory g 0. Ltd.
30 3sozr 35.0 0.0 0.099 Addrass : 104 Phalthanakan 40, Phetthanakan Jasus ate: 13 JUL 2021
30 40031 401 [\ %Y 0,099 Ad.Khwaeng Svan Luang, Khet Suan Luang Bangkok

’ i 10250 Thailand,
Tabls 2: Thi w3 probe Muodel: TP3307.2 5/N: 16033221,

with
Dimension : Dlameter 14 mm. Length 150 mm.

Refernes Used Durlng Callzration

1.5tandarg Temperalure Probe Model ; $T5-100A500,
Sesial No. : 887682-09, Dus dale ; 25 Mar 2022
2.Digjtal Temperglure Indicator Modet 1 OTI-1000-A MK
1, Sarlal N 671407-00591 Due date : 04 June 2022

Tha temperatura calibistion was dong by In-House
as WI-CL-DO1  mccording
comparison method with siandard digital lempe

\nmanion Bandant e Exor Loz

Dapin Bopding Banding T] ]

fmm) ] re
0 20036 204 01 0,089
10 24887 208 01 0.080
70 20.804 287 0.4 0.009 Callbratlon Procedurs
T0 24,755 348 02 0.009
0 20.709 384 03 0099 callbrlion  method

Table J; This with Globe probe Modsl: TPA2T6.2 S/N; 17023218,

Dimansion : Rlameter 8 mm. Lengtn 17C mm.

Immarstn bug Emat Uneenalny

] Beeding 4] e

{ming ra
110 201 Q.4 0.093
110 251 o1 0.0%9
110 301 (31 0.09%
110 351 0.1 0.0 Callbrated by
110 0.1 o1 0099 O Mr, Sgrawit Thachatad

Ingicator  end slangard terepetatuie probe. Tha
temparature scale uss was based on 115:90,

Callbratien Cond tlen
Temparaturn : [23:3)'C
Retollve Humidity @ {55£LBlF

Trazaabliity

The messurement rexults re Lceable lo 1he
internations! sysiem of uplts (S1) through Natlonat
Instituta of Metrology Thalland (NIMT) Certificale
number ; TT-0035-21, Certificale number ¢ ER-0032+
21

2 Miss Oralhal Wiwatwitiays

—7

T

Mr. Parinyn Booncharoen
Tachnical Suppon,

LG ¢ Unit Under Calitration

i

And Calibration Manager

Tha reponiad expended uncertainty Is basad on standard uncertainty mulbipliad by a coveragn [aétor ke2 providing
& lavel of canfidence of spprindmately 95%.

% End of Certificate W

43/14-15,6%/25-26, Sol Palchkasem?,7/1, Palchhaeom Rd,
NAC Welthopra, BanghokyalBangkoh 10600 Thelland.
st e e Tels (66) 02-8080812413 Fax: (66) D2-B68DE40 www jironslee.com I

Certficate Ho. 1 CL-045-84

Pega 202
Repuft of Callbration:= EWilhoul Adjustiment  T1With Agjusiment
Callbratlon Range: 20°C-407¢
Tabla 17 This equipment was connacted with wel bulb proba Modet: HPA281,2 5¢1: 15027237,
Dimanslon : Diameler 14 oim. Lengih 170 mm.
Imeclen Stadciatd s Ensor Mocsatmy
Reath Erading BReming [} ]
Imm) 0 a
30 20.045 0.1 &1 0058
30 25.042 251 01 0089
3o 30034 Al 0.0 016
30 35020 351 1 0.059 .
30 40,021 401 020 0.3¢ ;T
Teble 2: This equi probe Model: TP3207.2 5/N: 15015503, .
Dimension ; Stamater 14 mm. Langth 150 mm
Immerslen Slendad [ Lmat ncerainte
Qanth Baading Beading o ra
ey g ]
70 26.036 201 %] 0099
70 24.869 249 (1 0.059
0 29.810 208 0.0 0099
0 34.750 346 Q22 0.0a3
w0 39.700 39.5 0.2 0.30
Tablia 3:Tnls was with Globa probe Madel: TR32T6.2 §/N: 15031164,
Dimansion : Diameter 8 mm, Length 170 mm.
lmmemion Sndard uug Eror Uncariainty
Degh Baading Baadlng %] e
trr) o re .
110 20045 201 o1 0,098 !
110 25.042 251 o4 0.092 ‘s
110 30034 301 0.0 0.18 o
110 35029 351 04 0.09% .
130 40,031 401 ce .30 o

UUC* : Unit Under Calibralion
‘he reponed expanded uncensinty Is based on standard ungertalnty multiplied by 8 coverage factor k=2 providing
a leval of confidence of Approximatsly 85%.

% End of Cartificats %

THIS CCATFICATE REPOHT MAY NGT BE REPROCEDUCED EXSERT IN FULL UNLESS PERMSHION FOR REPROOUCTION
HAS BEEN OSTAWED I WHRITING FROM THE LASORATORY,

ANk

TECINOLOGY PROMOTION ASSQCIATION (THALLANDJATAN)
CORFORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
SHU% PATTANAKARN ROAD 501 18, SUANLUARG, SUANLUANG, BANGKOK 10250 h

TEL 0-2717-1000-24 FAX. 027199484 WLCTRTRY
CALmaxtaon sosy

Gortificals No. : 21H4IT

Certificate of Calibration

Prges 1072
Eguipment : Heat Stress Monitor
Manufactarer Darachm This orrifficate may ot b raproduced olhar Lhen in Tuk,
excapt with iha prior wiitten appraval of the head of
Modal ; HD 322 Carpatite Sefviced 3: Egulomeant CaRbation 1ng Tosting Services.
Serlal No.t 1500812
1D Na.: RYQ_F50220

Condlitlen As-Recelvad: Usad hem

Recahved Dats: 02 March 2021
Calibrstion Data: 05 March 2021
10 0B Warch 2021
Refaranca; HOA011BWSE Submitied by:  ALS Laborstory Group (Thatlend) Co.Lid.
Amblent Yemperaiure: {23 £ 3) *C
Relatve Humidiy: (%)% 104 Phatibana¥an 40, Phatihanakan Ra.,
Khwamng Phatihanakan, Khet Suan Luang,
Banghok 10250 Thaland
Protadure uscd: Celibrition wine conducied using In-house calibvalion procedura CP-HD2 according 1o comparieon wilh
stanciard proba for funclion Into humidity / tamperaturs chamber,
Songition of this reault of callbeation
1.Refarence siandards inglumants ;
Insiruming Mods Barlal o, Serlficals No,  PusBaia
1) Standard HumidityTamzaralure Matar 400 10240757 TH-0076-20 07 Dac 2021

2.7 centdicate I valld only to 1ha hem callbrated on date and place of callbmation,
2. This Cariificatic is traceutia 1o i Inlemational Syslem of Untt malntainsd at-
~National Insifiute of Metrology Thaltand (NIMT)

I‘llMEW BY
rr‘P?OV‘ED Y ,‘..é‘t;rtf

rovreaL onre . W3 f2

i

: ¥ 1 Chexril Waewan|ua
| 1Pomthipps Tameyaiad
[ ]Ptak Sdmongkol

Sornehal Durtiwor
12 March 2024

Callbrated by :
Junue Date :

» (255827




Cart. No.; 21H4ST
Page: 202

-+ Regult of Callbration:- Withaut Adjustment
Fu v T
” ris wis whh probe.
Measuramant | Modwlof | Sertalof Standard uuer Uncerainty )
. Temperaturs | Reading Error of Measursment s
| Funetlon Senser Sens . :
hd 1) e £e) ®e) ;
2501 250 -0.01 D42
“ n HP3201.2 15015841 35.00 .9 -0.10 [XH]
*45.02 45.0 -0.02 042 b
25.01 250 0.01 042 H
" o TP 22782 | 15008617 35.00 7Y 010 Dz ,‘"
'45.02 450 0.0z [(XH .
25.01 25.1 0.09 04Z i
T TP 3207.2 15015484 35.00 349 -0.10 0.42 "'.
502 ] 032 042 )
i
* Not NSC-ONSG Accradited ;
ULG* ; Unit Under Caiibration =
The mporied uncertalnty of measurement was bass on slandard uncertainty muitplied B ’
by coverage facior k = 2.00, providing confidence level approximately 85%. 7
~o0o- ‘
1~
. i .
. L
. i
a 1045465
o
J 43714-15.67/35-36, Sol Pelchhasem?,7/1, Peichhasem Ad,
AC Wallhapra, Banghohysl, Bangkok 16600 Thailand.
et vmeb e Telt [60) 02-8680832213 Fax: (06) D2-BAB0840 www jiranal el
Cartificats No, : (4.018-65
Pege20l2
Result £ © without Owih
Calibeation Bange: 20-40°C
Table 1: This equipment was connecled with wal bulb probe Model: HPA201.2 S/M: 1B021466.
Dpimension: Diameter 14 mm. Length 170 mm.
Itpmemion Hlandard e Error
Denth Reading Beading o o
{mny 1] ‘o
30 20054 200 0.4 0.099
a0 25043 25.0 0.0 0.095
20 30036 200 00 0090
30 35026 350 0.0 0.099
30 20027 0.0 0o 0,099
Table 2: Thiz cquipment was connecled wilh temperalure probe model; TPAZ0T.2 S/N: 16021258,
Dimensian: Dinmaler 14 mm. Length 150 mm. B
Immantian Rtandad L Emy
Repth Beaging Resding ra [
oAy o ‘o
70 20051 201 0.0 0.099
70 24.920 251 01 0098
70 29917 299 00 0,099
70 34873 347 02 0.099
TO 39864 326 03 0.089
Table 3: This was with Glabe proba Modet: TP3276.2 S/N; 18020493,

Dimenslon: Diameter 8 mm, Length 1T¢ mm.

Immermion Aanoard e Empe

Deoth Brendlng Rendingd e ‘o

{mm) [R-] 9]
110 20,054 20.1 0.0 0.099
110 25044 28.1 a1 C.099
110 30036 301 01 0000
110 35.029 35.1 0.4 0.093
110 40.029 a0.1 01 0.000

LUECH : Unit Under Carlbratlon
Tha reperted expandad uncerainly is Sased on standard pnceralnty multiplied by o coverage factor k=2 providing
a favel of confidence of approzimalely 95%.

] 43/14-1587/36-36, Sal Pelchhesem?,7/1, Petchhosem 4,
whallhspra, Banghohyal, Bangkoh 10600 Thalland.
Tel: (66) 02-B620312A13 Fax: (00) 028680560 J

ey NI

Equipmént Name: Heat Stress Ienlter with Sensor
Manutacturer;: DeiaOHM

Model: HRI2.Z

Sarial No: 18018311

1o Nes

FS0358

Cuslomar

Name: ALS laboratory group ithailand) Co, Ltd.
Address: 104 Phalthanaian 40, Phalthanakan

Fud. Mhwaeng Suan Luang, Khet Suan Luang.Bangkok
10250 Thallond.

Reference Ussd During Cellbration

1 Stondars Temparature Probe Model: 575-100 AS00,
Serigl Ho: 66768209, Cus date: 25 Mat 2022
2.Digital Temperature Indicaler Mode!: GTI-1000-A MK
11, Serial No.; 67140700501 Due date. 04 june 2022

Calibration Procedurs

Tha temperolure calibration was. dane oy InHouse
calloration method os WICL-001 according 1o
somparison methed with standard digital temparalure
indicalor and Etandard temperalure probe.  The
temperature scalt Use was based on IT5-80.

CERTICICATE OF CALGBHATION

Caruficale No. i EL-016-65
Pagalot2

Recelvad date: 20 JAN 2022
Callbraiion cate: 15 FEB 2022
fssue date: 17 FEB 2022

Calbration Condiion
Tamperalure: (23¢3)°C
Relative Humidity. (55¢15)%

Traceabifity

Tha measurement resulls are taceable lo the
Internationat System of units ($1) through Rotional
Institule of Matlogy Thobard (NIMT} Coriiicate
numer; TI-0036:21, Cenlficate number; ER-O032
21

Wk, f.. ‘

i
| neview ey ..

HFPPROVEDBY .

)13 {25

MEXT CAL, BATE .

Callbrated by
Mr, Sorawi Thacholag
0 MIss Crathal Wiwatwitlaya

Mr. Pariny? Boanchoroen
Calibrstlon Department Managar

SIghatory:

THIS CEAMIFICATE RES

POAT LAAT 4OT PE REPROSEDUCLD uLERT 1M FULL UNLESS PERIISSION FOR AEFROIUCTIGN

WAS BEEH ORTARIED I WRITIHIG FAOLL THR LARDRATORT.

$3/14-15,67/35-3¢, Sol Pelchhasem?, 7/, Poichhassm Ad,
Wailhopra, Banghokyal, Bangkoh 10400 Thalland.
v Telr (66) D2-B6B0A 121D Fox: (¢6} D2-560006D wwwrsnatescom

CERTIFICATED Of BALIBERBATION

Equipment Name: Hesal Stress Monitor with Sensor
Manutacturer,; DeltaOHM

Mods) HD32.2

Serlal No: 18018312

1B No: RYG_FS0357

Cartiticata No.: CL020-65
Page Lol2

Cusiomer

Name: ALS labgratory group {thallang) Co. Ltd.
Address: 104 Phatthanakan 40, Phatihanakan
Rd.,Khwaeng Suan Luang. Khet Suan Luang Dangkok
10250 Thailand.

Reference Used During Calibration

4 5tandarg Temperature Probe Model: STS-200 AS00,
Serlal No.: 66768209, Due cate: 25 Mar 2022
2.Digital Temperature Indicator Modal: DTI-L0G0-A MK
11, Serial No.: 67140700531 Due date: 04 June 2022

Calibration Prxkedura

The temperature calibration was done by In-Hause
calloration method  as  WICL-0Q  according  tn
comparison mathod with standard digital i2mpeatum
Indicater mnd slandard temparature probe. The
tomperaturg scalo use wos tascd on iTS-90,

Recsived dale: 10 JAN 2022
Callbration date: 16 FEB 2022
lsaus date: 17 FEB 2022

Calibration Corvdition
Temparature: (23+3)°C
Relative Humidity; 15521%)%

Traceabllity

The measurement results are iraceabls 1o the
international system of unils (5! through Natlonal
Institute of Melrclogy Thailand {NIMT) Certificale
gumbcr. TI-0036 21, Certilicale number: ER-O032-

reviewey .. Timafem ?

AFPROVED BY o= A

e
NEXY CAL BATE s (3

[ Mt. Serawit Thechalad

Callbeted by J
0 Miss Cra1hsl Wiwalwillays

JIMARATE ASHCIATES m.nuJ

aroen

1, Parinya Boonc
Colibration Deparimen| Manager

TH'S CERPFICATE REPOAT MAY DT BE REPROCEDUCED EwCCAT IN FULL UNLESS PRAMISSION FOR ACPROIMCTION
Hal HETH OBTACO i WRITHG FHOM THE LABORATORY



$3/14-16,67/36-38, Sol Polchhssem?,7/1, Pelchhasem Rd,
Wallhapto, Banghohysi, Banphok 18600 Thallend,

v I

St )

w Tel: (66) 02-B6B0812413 Fexz [60) D2-8680860 www/i 1 Lk
Carllicala No, : CL-D2065
Page20f 2
Besultof BWithout 0 With Ad)
Calloration Range; 26-40°C
Eunction
Tabla 1: This was with wet bulh Model: HP3201.2 S/N: 18021464.
Oimensfon: Diameler 14 mm. Lengih 170 mm,
Immersion Stndard [l Emer
Decth fending Beading (2=} re
fmm) e ra
o 20.048 200 00 0,008
30 25.048 250 o0 0.003
30 30,037 300 L] 0093
30 35029 350 0.0 £.089
30 40,018 400 or 0.009
Table 2; Thi was prebe Model; TPI207.2 5/N; 18021263,

with
Cimenslon: Dfameter 14 mm, Length 159 nam,

mmersicn Standug L Eume
Dexth Beaging Erading 83 e
{mm) ] re
70 20.049 20.1 01 0.009
70 24,954 250 a0 0099
0 20.840 29.8 0.1 0.089
7 34.905 347 0.2 0.000
0 32,860 38 03 0.099
‘Tabla 3: This was with Globe prote Modek: TR3276.2 5/8; 18020495,
Dimansion: Diameter B mm. Length 170 mm.
Immgraien Standand g Exrar Ungedaloly
Bepth Baading Beading e ey
imm) re o
110 20048 200 o0 Q0u2
110 25.048 250 o0 0,083
110 30.03¢ 30.0 [l Q09¢
11e 35029 350 on 0.093
1l0 40,016 400 (i3] 0.009

UUCH ; Unlt Under Calibvation
The reported expanded uncenainty s based on stendarg uncertalaty multiplied oy a covarage fectar ka2 proviting
2 leva) of confidenca of approalmatety 9%%,

JIRAMATE ASSOZEATES CO. LTD,

63/14-15,67/35-38, Soi Pelchhassm7,7/1, Petchhasem Ad,
NAC Weltheprs, Bonghakyal, Bonghoh 19500 Tholand.
wemain s e Tels (08) 02-8650812813 Fax: (84) 02-8080850 wwwliranatee.com

Corvficate No.; CL-O21-65
Page 2412

Resytt of Calibration: Without Adjustment 3 With Adjustmani.
Callbretion Ranga: 20-40°C

F_un:ﬂan?“h 1: Thls was with wet bulb proBe Model: HP3201.2 §/N; 18021487,
Dimenslon: Dlameler 14 mm. Langth 170 mm.
Immerien Silandard e Emor Uncortainty
Reatn Beading Beading cer (%~}
{mm) ] o
30 20,046 204 L8] 0099
a0 25050 25.1 01 0.099
30 30.036 20.1 ol 0.009
30 36,027 35.1 01 ©.099
an 40.024 40.0 0.0 0.089
Table 2: This equipment was connected with temparpture probe Model: TP3207.2 S/N: 18021270,

Dimension: Diameler 14 mm. Length 150 mm.

Immentlzg Sandant .0 Em( Loeenaloty
Degth Eondlng Beaging ra re
{mm} {'a ]
0 20,049 208 09 0.099
kL 24,993 26.1 01 0.099
w 28,932 299 04 0.089
70 34.808 344 0.1 0088
10 38.31% 398 0.2 0088
Table 3: This /a! wilh Globe prabe Model: TP3278.2 S/N: 18020497,

was
DIimensien: Diameter B mm. Length 170 mm.

Impigralon Standarg e Etor Unceraioty
Depth Beading Bessllog re (30}
fmem) [§-] '
118 20045 201 01 ©.099
bl 25,050 251 01 0.099
110 30037 ani 04 ¢.099
110 35.026 351 0.1 0099
110 40023 401 0.1 0099

LUCH ;Unil Under Calibration )
The reported expanded uncerlainly is based on standard uncertainty multipiled by o coverdge factor k=2 providing
5 level of confidonce of approaimatety 5%,

+ End of Canficate &

J 63/14-1547/36-38, Sol Pelchhgnem?,7/1, Petichhasem Rd, P
NAC ‘Wallhapra, Bangkchyal, Banghok 10800 Thalland. e N,
B e Telz (86) 02-84B0812013 Fax: (66) 02-2680860 www)iranoles.cam bl Canmasmion b1

Equlpment Name: Hoat Stress Menitor with Sensor
Marutacturer.; DeltaDHM

Modsl; HD32.2

Serial No; 18018313

1D Ho: RYG_FS0358

Cartificate No. : CLO214G5
Fogndof2

Customer

Nama: ALS sboratony group ithaliond) Co. Ltd.
Address: 104 Photthanakan 40, Phalthanakan

Rd. Mhwaeng Suan Luang, Khet Suan Luang Banghok
10250 Thailand.

Referancs Usad During Calibretion

1.S5tendard Temperature Prabe Modal: STS-100 A500,
Serlat No.t 86768209, Dus daly: 25 Mar 2022
2.DIgiol Teperature [ndicetor Mode): DTI-1000-A MK
I, Serial No.: 67140700591 Due ata; ¢4 June 2022

Callvratlon Procadure

The tamperature calibration was dona by In-House
catipretion  method a5 WICL-001 actording 10
comparison melhod with standard digital lemperature
indicolor and stsndard temperaturs probe. Tha
tomperaturg stale use wos based on ITS-80.

Recelved date: 10 JAN 2022
Calibration date; 16 FEB 2022
Iesus date: 17 FEB 2022

Callbration Condition
Temperatura: (23£3)'C
Relative Humldity: (55£15)%

Trueeabllity

The measurement resulls are Wnceabls 1o tha
Internatlonal eystem of units (51} through Natlonal
insiitute of Metralogy Thaitand (NIMT) Cerilficate
number: TT-0036-21, Cenfficate number: ER-CO32:

21
Tk 7.

REVIEW Y ...

APPROVED BY

wfilas

KEXT CAL DATE ...

Callbratad by
& Mr, Sorawil Thachatad
O Miss Qrathal Wiwatwitteya

T~
NAC

DIRANATE ASSOGIATES O, 411,

™
rde SIZNALONY: e

Mr. Parlnya Booncharoan A
‘ Cafivation Dapanment Monoger

THIS CERTIFICATE REPCAT MAY HIOT RS REPROCEIRICEN EXCEPT IN FLIL UHLFSS PERMISIIOH FOR REFRODUCTION
HAS BECH ORTANED P WRITING FROM THE LARDRATORAT,

¢3/14-15,07/356-36, Sol Petchkaaom?,7/1, Pelchkesem Ad,
Walthapra, Banghohyal, Banghok 10400 Thalland,
Teu: {68) D2-B6B0812113 Fax: (66) 02-3680840 wwwilianptes.com

"

HTIEICATE ot AL IBIATION

Equipment Name: Heat Stress Monitor with Sensor
Manufacturer.: DeligOHM

Model: HD32.2

Setia) No: 18018314

1D Koz RYG_FS0359

Cartiicly o, | CL-OO5 65
Pagaioi2

Customar

Name: ALS labaralory group {thallang) Co. Ltd.
Addross: 104 Phatthanaken 40, Phatthanakan
Rd..Hhwaeng Suan Luang, Khet Suan Lusng Bangkok
10250 Thailang.

Refarence Used During Calibration

1.Standard Temperature Proba Model: §75.100 ABQD,
Serlal No.: GE7682-09, Due date; 75 Mar 2022
2.Digital Yemperature Inglcator Modlel: DTI-1000-4 Mi
), Serlal No.: 671407-00591 Due dats: 04 lung 2072

Callbratlon Procedure

The temperature callbration wes done by In-House
callbration  melhod 85 WICL.GOL oecording Lo
comparkson method with stangacd digitnl tempernlure
inticalor pnd standard tempeature probe. The
temperalure scale use wos cased on I115-90.

Recelved date; 12 JAN 2022
Callbretion date; 24 IAN 2022
Iszue date: 25 JAN 2022

Calibratian Sandition
Temparature: (23:3)°C
Rolative Humidity: (55:15¢%

Traceablily

The measurement resulls ere traceable 1o ihe
International system of unfts {SY) Lhrovgh Natlona
insthute of Melrology Thelland (NIMT) Centlficate
;limben TI-0038-21, Certificale number: ER-0032.

|
REVIEW BY ...

APPROVEDEBY ....

I HEXT CAL. DATE .27 h fes .

Calibrated by
O Me. Sorawit Thachatad
Mizs Orathal Wivstwiltaya

y;
NAC

JIRAKATE ASSOCIATES 001, LTD,

It
' Mr, Parinya m‘cha

Catibeation Depantment Manager

THIS CURTIICATE BMERGRT AAY NOT BE REPROCEDUCED EXCERT IN FULL UHLESS PER:

SSON FON REPRODUCTION

HAS REGH ORTAINET IN WAITING FROM THE | ABDALTORY,



63/14-15,67/35-36, S0 Peichkasam?,7/3, Prlghkasem Fd,
Wallhapra, Banghohysi, Banghok 10600 Thajland,
v Tel: (66) 02-8480812013 Fox: [66) 02-BARDSSO www franalee.com

[N =ty

Cartilicate No. : CL-DO5-85

Page2ut2
Besuftof [ Without Ag) Dwith A
Calibration Bunge: 20-407C
Table 1: This equipment was cannected with wet bulh probe Moget: 4
Dimension: Diamater 14 mm. Length 470 i, prone Model HP3201.2 /N: 18021465,
Immetakin Stanoan iy Endx
Regh Bewding Btpding ' re
() ‘o e
30 20.050 200 00 D02
30 25.039 250 00 0.098
30 30.030 300 2.0 0.09%
0 35,025 349 o1 0.093
30 40019 88 a1 0.099
Teble 2: Thi W with ole Model: 3
Dimenslon: Diamater 14 mm. Length 150 i, w sk TRAZ07.2 S/N: 18021262,
immegion Sinndard o Rt
Unpetalnty
Renth Ecading Brpging t'a re
fmm) (8=} t'a
w0 20,049 201 oL (o]
T 24068 248 0.2 0080
10 29025 207 0.2 0.09¢
k) 34.889 345 04 0039
0 30.850 39.4 0.5 0.099

Tabla 3; This equlpment was connocted with Globe thermometer probe Modal: .
Ditenslon: Diameter 8 mm. Length 170 mi r prot odal: TPA2TE.2 5/N: 20008280.

Imenion Eeodard HuG Enope Untodainy
Reoth Bading Hgsding [R>] e
tmm) ey re

110 20.050 200 00 0008
110 25.039 25.0 00 .09
110 30.030 30.0 0.0 0699
110 35.025 5.4 153 0.095
110 A0.01% 401 a1 0:099

ULG* : Unil Under Callbration
The rapanied expanded ungonalnty B based on standard uncertainty mulipli

ied by o covernge I - o
& levol of confldence of approamately 95%. i g lactar k=2 providing

%* End of Certificate %

IIRANATE ASSOTLATES £, LTD,

. CertNo:  22CH405
. Page: 20f3
Condilian of this callbration reaulf
1. Refarence Stendard Inatrument 2 -

Instrument SedulNe. 1D Ne. Cart. No. Dus Date
B 1) Document Procesa Calibralor 54030048 130RC110 2182662 25 Aug 2022
2) Ref, Standard Thermometor 4902054  110RCO44 20121 25 Oct 2022

This certificalion is tracaabla to the intemational Syslem of Unit maintained at-
- Traceable io National Inatilute of Matrology (Thalland), RIMT
2. Cerlified Reforance Matorials : Tha mossuroment reaufta ara traceable te Sl ihiough CPA chem Lid,,
ANSI-ASQ National Atcrediiatiens Board, Accrediled No. AR-1838

Buffer Solutfon Manufacturer Lot No. Exp. date
pH 4.008 CPA cham 768695 a1 Jan 2024
pH 6.882 CPA cham 761017 02 Aug 2022
pH 10.015 CPA chem 765024 4 Sep 2022
3. This certificate is valid only 1o the item calibraisd on date and placa of calibralion,
Callbration Results
' Funefon : mv Massurament
Performing standard cutve by Fluke st pH (4,7,10)
Neminal | Standard Uncertalaty of Coverage
Unit Under Valua Voltage | Actual Reading Maasurament factor
e Input
pH my my pH {amv'} x
pH Meler 4.000 177.48 177.4 4.000 .08 2.00
SN C104059460 7.000 0.00 0.1 T.000 0.058 00
10.000 17748 -177.5 10.000 0.058 2.00
a 1100955

TECIINOLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN)

‘CORFORATE SERVIUES M FQUITAMENT CALITRATION AND TENTING SERVICES

3345 PATTANAKARN ROAD 501 13, SUANLUANGLSUANLUAKG BANGKOK (0250 o
TEL G715 30001 FAX.D-2H3-H44

epeTa T
eampmatin

CerNa.: 22CHAQS

Page: 1of3
. R .
Certificate of Calibration
Equipment ; pH Meler
Manufacturer: Mettler Toleda
Model Saven Compact 5220
m 3
Sarlal No. : C104056460 reviewsy . (hBamad
10 Na, RYG_END183 el
Condition Az-Recalvad: Used tlem APPROVED BY "737-)?_’"__
Recelved Data ! 16 March 2622 | et caL.oate .l?‘iajz}'
Calibratlon Date & 17 March 2022 &
Reference ¢ 2203-061105C4
i Submitted by : ALS Laboratory Group (Thalland) Co. Ltd.
o Raycng Branch
4 S16/40 Mag 5 T.Moanam Khu,
}‘?, APluakdaeng, Rayong 21140, Thalland
% Amblent Temperatuce 125 £ 25 *C
] : Relativa Humildity : (50 = 15)%

Callbration Procedure:

In - house method :

7! - CP-CHS by direct measurement wilh standand
i woltage calibralor and direct measurement with
//‘ certifind referanca maleral (CRM)

|2 - CP-CHB by comparison with standarg tharmomelar
s

{“3 Calibrated by : Warakom Lemgagtrakul

[

j/f Appeoved by ! WILL .

l‘\ Approved Slgnatory

l/” (/} Males Butkruea

hd { }Seithlp Meangmal

!/ [ }Warskom Lamgagtrekui

/“ Issua Dats 22 March 2022

! t ‘The Unceriainties are [nr a confids Liabllity of 2ppr 95%

M - PSR

1_ Appeoral of 1he " 3 bguipmer O Tewting Sembocs,

%

CertNo.: 22CH405

Page: 20l3
Caltbration Results
Functlion : pH Measurement
Parforming three butfers standard cusve by using buffar nominal pH (4,7,10)
' Urlt Under Standerd pH Actual pH | Actual mV Uncertalnty of | Coverage
" Callbration Buifer Solution Resding | Resding | pH measurement| factor
: t(m¥} 1£3) k
pH Elsciroda 4.008 4010 iy 9.0046 200
SN, 1453404 6942 6988 36 0.0084 200
‘0015 10.010 729 2.0073 2.05
Functicn : Temparature Measunment
{*) Without adjustment
This squl; was with Termnp Proba;
- Model ; nLab Expert Pro-1SM
= Seral No. : 1453404
Dimansion of probe;
-Length ; 120 mm.
" - Diamaler : 12 mm,
- Immersion Depth : 160 mm,
[+ uue Error Uncartalnty of | Coversge
Palnt Temperatura Reading measurgment factor
1’c) {c) *¢) e} 1£%) K
250 25.002 4.8 0.102 013 200

Remark : - UUS* = Unlt Under Callbration

: The reported unceralnly of maasurement was based on a standand uncenainty mulliplied by a coverage
. factork, providing & level of confidence of approximalely 95 %.

0o~
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a 110095¢
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TEL 02717300024 FAX. 0-3709-9484

0
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE X CALIBRATION ANZ TEXTING SERVICES
5344 PATTANAKARN ROA.DSOI 14 SUANLUANG, SUANLUANG, BANOKOK 10250
oo

Certificate of Calibration ~ GerifeatsNo.: 228088

Page: 10f2
Equipment: PH Mater
Wanufacturar: Matter Toledo Thik carificale may not be rmproduced ciber tan In full, ,
icapt with the prior wrinien spproval ol the head of
Madel: SevenCompact 5220 Lomanats Sanvices 3: Equipmant Galmiion and Testing Servicen.
" Sefial No.; 058480 .
‘ 18 Has RYa_END183
Gondition As-Recelved: Used llsm
‘” Received Data: 16 March 2022
. callbraon Date; 24 Mareh 2022
L
1 : Relsrence: 22030611058 Submbted by:  ALS Laboentory Group (Thalland) Co..Ltd. Rayong Bronch
,‘_ Amblant Temperature: (23 1 2) "C
o Relative Humkiltys (S0E 1)K 618110 Moa 5 T.Masnam Khy, APakdasng, Rayong
21140, Thalland
[N Procedure used; Calloration vrate ootducied using In-housa cllbmtion Procadure TP E17 Aztording Lo dinkcl measuremesl

mathod with Muti-Product Calibrator,

Condition of this resuit of callbralion
1.Refarenca standards instuments |
Instromal Hgde| Sulalbo, Caifleate e, Dus Date
1) Mulik-Proeud Callbator SS00A 8440007 2HEH4 OF Moy 2002

2.This resull of calibeation waa mate oa fedquesied 2t tha polat spacified by Srktom,
3, Tha cerificate i valid only 1o tha kam caliralad on date and pieca of calitemtion.

“' 4.This Cevlification ia tracaabia to lha Intemational System of Unit mainfained -

i +National Institute of Metrology Thalland (NIMT}

review BY A dnohi

<

by Approvid Stgratary
IssurData: 22 Merch 2022

{+] Phalinss Prabpaipal
{ ]Nuaizwal Khamchal
| 1Pomthippa Tameyakul

B 0264414

3PC Calibration Center

b= & Certificate of Calibration

XK

Part of DKSH Grow

NECTHLTIS S5
Ve
Equipment: SPECTROPHOTOMETER Certificate No.:  C06210159
Model: DR6000 fssued Dale; 01 April 2021
Serial No. {or ID.}; 1627845 (RYG_ENCDI7} Jeb No.: KSPR2104728
Manufacturer: HACH Page: 1af 3
Candition: In Condilion
REVIEW BY .M»..... .
Customer: ALS Laboralory Grouj alland) Co. Ltd. (Ra Branch) ;
" Groue (Thalend) s Fo A I e
616/10 Moo 5 T.Macnam Khu,
APluakdaerg, Rayong 21140, Thalland, NEXT CAL DATE .5 Ulb_o. )
Environment Condition:  Temperaiure 21 C E 04 °C
’ Humidity 488  WRH & 37  %RH
Calibration Place: ALS Laboratory Group (Thailand) Co. Lid. (Rayong Branch) { Wet Chemistry Lab )
616110 Moo 5 T.Magnam Khu,
A Pluakdaeng, Reyong 21140, Thaitand.
Calibration By: M, Chatuphon Foithong
Cafibration Date: 01 Aprit 2021
The Method used: In housa method, SPCC-WI-24, base on ASTM E 27508 and ASTM E 38704
Traoeability: This carlificato is taceabla to tha CRM malntained by Nalienal Instilule of Standards and

Technology (NIST) through Stara Scientific Limited.
Tho slandard far Wavelsngth Certificate No. 87146 and 87152
Tha slandard far Pholometric Certificate No, 87220 and 87139
The standard for Stray light Certificale Ne. 87163 and 87161
The slandard for Spectral resolution Certlficate No. 57173

SeRT @ }

ﬂgn lnrﬁi o-ﬂﬁ difa
(Mr. Chattuy Foithong) (Mr. Dumrong Boonsopon)

Persen in charga Authorized signatory
This carblical (p irsued he wilth of eRRTMAL BCSOAEING Ko the Iemasonal Systom ol Units {SI. 11 provides acaabAly of masturemant 1 infermational of
nasonsl standard o othar mﬂﬁ naticral standaed laboratonas.
e ich 1. ootsinedt Liom the muliplod by (e poveege Taiol (keZ) to
orovdn a level o confidence of e 5% 11 i e Guxcit 16 Expransion of Lincanainty in Measummont (GUM].
Thece 1t may b afiecied by doviatons hom spaciid condirons. T re1uty reialp oy 15 the ficms (oico, Gulbiaied of tamed. Tha rapor shall not be
rependuced uxcept in hull wehout appreval of SPCRT Lo, Lt

%

lolnﬂl'ﬁihlb

£
s s i 31 et vt v g e 020
b (T 14 e Voo boma BT Suirmed 1011 Nosd Soracs, Fvsrorens B K280 (nmane

Cert. No.: 22E888

Pags.: 20f2 L
At ‘
I'; Resultof calibration :- {*) Wilhoul adjusiment ( } Afer adjustmenl
" Function: DX voltage measurement Range: 2000 mv
;"' Standard Value UUC* Raading Errar Uncertainty '
% (mv) (V) (mvy (2uv) r
3 -200.0000 -200.0 00 72 :
% -150.6000 -150.0 0.0 6@
“ -100.0000 -100.0 00 65 v
b 50,0000 -50.0 0.0 62 i
0.0600 L1 0.0 ) M
§0.0000 50.0 L1} a2 :
100.0000 100.0 00 85 "
Rt 150.0000 150.0 0.0 ) s
% 2000000 2000 00 72 i

Tha repotted uncettalnty of measurement was based on a slandard unceralily multipled by a coverage
facior k= 2, providing a level of confidence of approximalaly 95 %

"UUCw Linlt Under Calibration.

a 1101070

3PC Calibration Centfer

NN

Part of DKSH Grou
Cartibcate No.: CO6210159 Paga2af 2
Calibration Resulis:
Withourt Adjustmant
Wavelangth Actutacy {nm), The spaciral bandwidih of 5td et 2 nm and UUC at2 nm
Standard Wevaiength Unit Under Calibration Conweton Unceriainty
41851 4184 029 013
536,56 5367 -0.04 0.43
637.98 636.3 .32 0.14
T48.4B T48.7 -0.22 0.14
£07.03 BO7.4 -0.37 . 0.4
Photomatric Accumcy {(Absorbance)
gth Standinrd Unlt Under ¢ !
0.0000 0.000 0.0000 0.0045
0.5880 0,590 -0.0010 0.0045
a2gom 0.7615 0,762 -0.0004 0.0045
1.0263 1.027 «0.0007 0.0045
0.0000 o000 0.0000 00045
0.5767 051 -0.0003 0.0045
446 nm 0.7442 0.744 0.0002 Q.0045
1.0039 1004 -0.0004 0.0045
0.0000 0,000 Q.0000 0.0045
0.5282 0.530 -0.0008 0,0045
465 nm
0.8E65 0.887 +0.0005 00045
0.9534 0.854 -0.0608 0.0045
0.0000 0.000 0.0000 0.0045
s46.10m 0.5488 Q.546 0.9008 0.0045
0.8957 D.685 0.0007 0.0045
0.4991 0,008 0.0041 0.0645
. €.0000 0,000 €.0000 0.0045
©.5851 0.584 c.00%1 0.0045
S50 m o.r238 0723 2.0008 0.0045
1.0057 1.094 £.0017 0,0045
0.0000 0.000 b.0000 0.0045
0,5652 0.568 0.0012 00045
£33 nmm 0.6914 0.691 0,0004 0.0045
1,0881 1087 0.0011 €.0045
I el 7R e
Dok 37 e P
L 0OK3 1134 B rcrgcmestt 37, Bkt 10U ot EHPACAR. Phvhnony Bancnse 10200 Incire



3PC Calibration Center '

K

3PC Calibration Center

K|

Part of BKSH Grou \ - Fart of DKSH Grou
‘ lunsrasoudnmiptosinfuanaoy
Certificata No.: C06210159 Page 3of 3
invfilyen KSPR2104735
CalRoration Results: wilmedofla: SPECTROPHOTOMETER u: DRS000 vuuiRaips; $627645
Without Adjustrent T
nseday (fud prIRAaY ()
Photomatrc (Abso d 01 Ape 2021 saynmaniEn €1 Apr 2021 R
Wavalsn, Standard absorban Unkt tnder Calibration Corection Uncartal - -
walagh z ad i unh | Tudnh _ unh | Tk
0.0000 ©.000 0.00a% 0.0080
235 nm Goneral
G707 0,730 0.0007 0.0080 P n‘numumilnina ) O
0.0000 0.080 0.0000 0.0080 o o - - —
257 nm [m] [ 2. mwAson ( 2edidfaund, mu'lu—uan:ﬂia-l] = [m]
0.8516 0.850 04016 0.0080 - T
m] [m] 3. %y On — e wdog (On-OF Swicth) ] n
0.0000 0.000 Q.0000 0.0080
33nm @ o 4. aunn (Keypad) @ [=]
0.2836 0.265 -0,0014 0.0080 5 pc \Display, Screan Conzas?) o a
0.0000 0.000 0.0000 0.0080 2 = - -
3s0nm 0.6319 0.629 2.0028 0.0080 Soeckopholometss
' ’ ’ ’ o =] 6 wswinlriv (Rattory Backup) >= 2.5 VDG o) O
Stewy bight * a o 1. F Turinfu | alh Control) O O
Sturdud: cutof ULIC: Wivalengls (am} uue: (%1 i) = o 8. mwuniniu (Wavelength Check) @ O | 65616561 nm
260,57 +-0.51 nm 260.6 1.5 1.824 o) o 9, [P — UV < 3,000 hour) o o
392,03 +1-0.11 rm 2.0 15 1.824 o a 10, tvmerndaua (Vislole < 5,000 hour) @ o
The stray light trensmission seferencae Is less han 1.0 T(%) and ebsorbance is greator than 2.0 (A) B [n] 11, TodvAsusangne [Carousat Module} = m]
P Motor and Conductivily Melsr
Spaciral Resclution * ) [m] [m] 12.  hdnTnin [ Eleclroda and Connection Cable ) jm) ]
* Nomina! Concantration 0,02 % v Peak Trough Ratia SBW o o 13, scfusszanclu Electroda {Level KCI ) [m] (=]
Slandard Wavelangth { am ) 288,72 266.76 138 2.00 [m] [m] 14,  ehidpfiudanu Electrode (Dust Protection Hood) [m] a
UUE: Wavealsngth {nm} 268.2 266.1 [u] [u] 5. wfubdininsa (Stand} a [u]
Sitd Absorbance { A) 0.4516 0.2787 Turbicimolar
Absortance (A) 0.418 0.200 o = 16, eerepidlingn (No Sample) =) Jal
o O 17, SRUNIRBSRTINEOAG {>= 2.5 Tiu 3.0) o O
* Calibralion Marked * Nal TiS) Aceraditad *In this Cariificals heve besn included for completeness, Automatic tirator
[m] ju] 48.  #nmm Piston Bureties [m] m]
49,  Function Rinsing and Dosing
The End of Cortificate D Lo : ; B 19
] [m] 20,  snamdAsctiuRsqUnsnilsznou [m] ]

o arik e
T 80,

<
OO S wevrhrrvad 28 31 Py D1 T sl s 22240
B Wt arnbet e porasnm Pratorens Bownoa

reh 0D 1M 37, St 10

W40 troied

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53/ PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOX 10250
TEL.0-2717-3000 FAX. 0-2753-5454

CertHo.: 21TW2D
Page:10f2

Certificate of Testing

Equlpment DO Melar
Manufacturer : ¥sl .
REVIEWEY .. [ Badit
Model: 5100 .
SerfalNo.: 15L402139 APPROVED BY ﬁ ‘@‘
ID No. : RYG_ENQ140 ’
HEXT CAL. DATE 3"‘? B
Recelvad Date : 28 January 2021
Tast Date ; 02 Fabruary 2021
- Reference : 2101-08170SC-~4

Submitted by © ALS Laboratory Group (Thalland) Ca,,Ltd,

Rayong Branch

Eastem Seaboard Indusirial Estate (Rayong)

B4/T7 Moo 4,Buliding No.BA, Highway 331,

Km31.5, T.Pluakdaenp. A Pluakdaeng,

Rayong 21140 Thalland
1 Y H T i (25¢5)"¢

Hurmidily (20 £ 20) %
Test Protedurs @ In-house method : CP-CHB

by with Azkde Melhod

Callbrated by :
Approved by !

(/] Maloe Bulknuea
( ) Saithlp Meangmul
{ )warakom Lemgagirakul

Iszue Date :

Walalak Slrilhean

Approved Signatary

3 February 2021

" B (257485

ankssunuusl :

I ¥ el
Tt oo

o
A D0cs 1 saurwrna 3F puarmla K axseuton e asshe T e G40
FENOEOT) I B vegreyrensers §F Sunad 001 Roos Berachos Mrstherors Berebe KRGO 1wt

&

Mr. Chattuphon Foithong
Servica Englnaor

CartNo: 21TW20 '
Page.: 2of 2

. Rusult : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dinsolved Oxygen Proba No.: 16C100047
N Tivatlon Method DO Meter
Standard Deviation
{Az]ds Modification Mathod) Reading
(mgi) (mgh.) (mgL)
8.02 8.02 00085

This report was cariified only for the Instrumeni wa tesled.1t Is allowabla lo use for study
he system efficiancy, Tha environmental Impact conirol and present fo crganization it may concemed
Intend 1o use for advertising and refatral purpose Is prohibited. This repart may not be roproduted

olher I3 Tull withoul written epproval cf the laboralory

Vel .

a 1038971



e o ‘ T
4 E
) r&
TECHNOLOGY PROMOTION ASSCHCIATION {THAILAND-JAPAN) L\,I
CTOAPORATE SEXVICES 31 IQUIPRIENT CALIBRATION ANTHTESTING SERVICES il
BammE ORI ST ks e L equipment: P — or. No: 217v2r
" " o ;\l ii'.Cnndlllon As-Recalvad:  Usad llam
1% 7 Refarance : 21010817D8C-2
. Cart. No.t 21TMZ71 ‘\‘I " Procedure Used i .
Page.: 1012 i.‘ 1" Calibation wera conducted using in-house callbration procedurs CP-OT01 according to comparisen with
. . . .
Certificate of Calibration = “ Indusidal Plalioum Reslstance Thermomater { IPRT ) into Tomperature Bath.
}I i The lemperatura scale tsed was based en (TS-90.
i/', J_, Conditlen of this result of calibration
Equlpment : DO Meter with Sensor K 1:4. Referance standard instrumen
N | Instrumen Modsl Sarial No, Cert. N, Due Date
Manufacturer : va 11} Digital Thermomater 1523 2188040 2011389 20 Nov 2021
|2, This certificate (s valid only %0 (he Item callbrated on dale and placa of calibralion.
Mocal 5100 ‘ 3. This certfication is Lracaable ta the Syslem of Unit Bl-
. ‘ = Nalional Instituta of Matralogy Thalland {NIMT)
Serlal No. : 151102139 | Resultof Calibratlon ix {*) Without Adjustment
< Function:  Temperaturs measurement.
o No.: RYG_ENO140 . This instrumant was connegled wilh_lemperature sensor, SIN. 16G100647
i [Calibration] Immersion [ Standard [y Coversgs
Submitted by : ALS Laboratery Group (Thaltand) Co.,Lid. Rayong Branch v Errer Linesrialnky
Enstern Sesbeard Industial Estats (Rayong) ?—2—"‘ Dapth “—m’;z"ﬂ “L.g‘"ﬂ < o -"-‘fﬂ
64177 Meo 4 Bulding Na.81, Highway 531 km. 81,5, ‘ {C} feom } 1'C) tc} 1c) { £C)
T. Pluakdaeng, A. Pluakdasng, Rayang 21140 Thalland v L2080 L3 20.008 19.56 0.048 0.18 200
Location : TFA On Slls Calibrallon Laboralary VUC* ¢ Unlt Under Calibratlon
Racalved Order ! 26 January 2021 “ The reporied uncertainty of measuremanl was based on 4 slandard unceralnty muftiplied by a
Callbrated Dute & 3 Fabruary 2021 coverage facler k, providing a leval of confidence of approximately 55 3.
Amblent Temperatare ;{26 £ 10)°C Vv -0
Ralativa Humidity ; {50£20)% : .
AC Line Voltage 1 {220t 221V
Callbrated by : MWalen Butkruea
Approved by éu’
Approved Signatory

{ ) Pomihlppa Tameyaku!

(/) Suwit Imjai

lssus Drate :

‘The Uncertalndics are for n confldence probabllity of upproximalely 95%

4 February 2021

Thin pertifcas may pot b reproudaged ncher thar In 0l gxcet wuh e praoe wrincn

Apnal o the 7

Ko 3: Byuipment Tesiing Servioes,

o
TECHNOLOGY PROMOTION ASSQUIATION {THAILAND-JAPAR} iy
CORPGRATE SERVICES X, EQUIPMENT CALIERATION AND TESTING SERVICES e
SHH PATTANAKARN ROAD SO! 1, SUANLUANG. SUANLUANG BARGRDK 10230 fase

HEC TSI
TELLM2NT3H027 FAX.D-2TI0WRL

Cert.No: 2TM317 -

i . = - i L
a 1038626
} fé\ .
"' Equlpment : Low Temp. Incubator Cer. Now: 22TMMT
- Condition As-Recelved :  Usad llem Page.: 20f3
Referonce : 2204-01460C-1

Procedure Used 1«
Celitvation were conducled using calibretion procedure CP-OT02 aceording le direct measurement

The Uncertuintics are for o confidenec probabilily of opproxtmately Y5%

“ada et 5ok be.

il il

Appumsal nf the bead of Comporsie Servicrs 4 Lguipment €alibontion and Yesting Services

A'Do40715

Certlficate Of Callbrat“}n Pagezicf3 4 ;  Tha lamperature scala used was based on I73-90.
; . Conditlen of this result of eallbratioy
v < 1, Reference siandard instrumenL:-
P Low Tomp. Incubs : Instrumant Modsl Satial No. Cort. No. Due Dats
qulpment : ow Temp, Incubator X 1 ) Data Anquisilion JST0A My44031769 2iLmi2 02 Sep 2022
Manutacturer : M " ‘: 2, This certificate is valid only 1a the ilem callbrated on dale and place of calibration.
nafacturer : emmel REVIEW BY .. 3, Tois carti ¥ racoabls io the System of Unit.
. _ ResultofCallbration ;= {*) Wilhout Agjustment
Modsl : IPP750 APPROVEDBY .ol X Function of ULC* 1 Temperature Sourca
|| o Fresh alr sutting Close during
Serlal No.: VB18.0034 NEXT CAL DATE ! Beginning Finlshed
. . | Temp. (°C ) 25 25
1D No. : RYG_ENO154 : i REL.Humld. (% ) 4 58
%
Submittad by : ALS Laboralory Group (Thalland) o, Lid. : (AC Supply { Vol ) 22 229
(Rayong Branch} ! "
! Raf, Std.
1610 Moo 5 T.Maenam Khu, A Posltion : I:} o
APluakdasng, Rayong 21140, Thalland i n 9RTD-2‘;1
Lacatien : BOD Reom .‘-(i T “BRTD2A
| 3 SRTDZA
Recalved Order: 22 | 2022
v " Ap o Probe Installation Delalls : Dimension af Chamber : .. A | sTRRM
( Calibration Date : 22 April 2022 ', 5 SRTD2I5
I Ambisnt Tamperaiurs ; (28x10)°%C ; = :g cm D= ost m I ey
I = om W= 1.0 m . i bl
! Relative Humltity : 50230 4
“ itve Humloity {s0=301% = 10 m Ke 2 0m T SRTD-27
v Catlbrated by : Man Pattanapongpalboon . Capmly= 075 @ 8 SRTD-218
. f 9 (ral) SRTD-2/%
"
I
i . Approved by © % - |
4 ‘Approved Signetory o
{ ,yPomthippa Tamayakul .
{/ } Melee Buikmiea
[ }Suwit Imjal
lesun Date © 3 May 2022 o

Tk, .

a 1106485



! Equipment:

Condition Ax-Recelved ;
Raference :

Rasult of Callbratlon i

Low Temp. Incubator
Used llem
2204-014800-1

[ *) Without Adjustment
B Function of UUC* : Temparaiura Sourco B
“i Fresh air satting Closa “

Cert No.; 22TM3L7

| Callbration | UUC* uuce Temperatura Temperature Qverall [uncertainty
Palnt Setting | Reading stabliity unlormity Varlation
16} ¢y {C) (£'C) [ (") ] (#¢)

\ 20.0 20.0 20.0 0.022 0.20 022 0.30

- [Catibration Maasured Temperaiere { °C }
Polnt Posltlon -
{*C} 1 [ 2 T 3 T 4 [ 5 T & [ 7 T 8 [stery] 2
200 20209 | 20,174 | 20199 | 20110 | 20.075 | 20.062 | 20027 | 20069 | 20.030 | .

: Avarage® : The average of 30 values in sach position. e
., Temparature stabllity : One-half of the grnt:sl difference of p ut any cne sensor,
© T & unlformity : The of P al any sensors and the measured

1 temperature at the reference location which are cbsarved at the same tima or at as close an obsarvation tme as e
- possibls 1o ina ths paltem o h within the chamber undar sisady-stala conditions, ;
. Overall Variation ; The Difierence of the maxImum and minimum. throughaut ob i
uuc* = Unit Under Callbrelion
, ' Note : The repertad unceriainty of measurament was included stability mnd axcluded uniformity .

The reported uncartalnty of measurement was based on a standand uncertalnty multiplied by & coverage o
* faclor k, providing m Jevel of confidenca cf approximalely 95 %,

-ole-

Wl -

a 1106484

PENTA CALIBRATION CO., LTD.

PENTA

CALIBRATION

RYG_ENDOO2
PENTA CALIBRATION CO,, LTD,

84124 Y1 Connact 33 Villsge Kanchanaphlisk Road
Dokmal Prawal Blnqknk 0250

Tal: +04 () 2049-

www.pantatal corn

Certificate of Calibration

Represent ta Certlficals of Calbration ,PTCOTR2103

Cartificate No.. PTCAT22103 Pags: 19 2
Equipment: Digital Balance Condtion: Normal Pttt
Manufacturar; Sartonius Serial No: 26207039
Model; MSE2248-100-DU ID No: RYG_ENOGD2
Typa of Balance: Single Interval
Cuslomer: ALS Labaralery Group (Thailand) Co.,Lid.
616410 Moo 5 T.Maenamkoo, A.Pluakdasng.
Rayong 21140, Thailand
Er Condltion: 238°C +x 03°'C
Hurmidity 5B1%RH ¢ 44 %RH
Alr density 117 kgim’
Calibration Place: ALS Laboratory Group (Thailand) Co. LId.
1610 Moo 5 T.Maenamkoo, A Pluskdaeng,
Rayang 21140, Thailand
The Method used: In house melhod, PTC-WH0T, baze on Euramel eg. 18
Traceability: This certificate is traceable 16 the S Units through Thal Catibration Service Co.lid.
. NSC-ONSC Accraditalion No.: Calibralion 0189
Date Recelved: March 23, 2022
Callbration Date: March 23. 2022
Issued Dalo: March 25, 2022
Calibration By: Mr. Rungroja Moakul
FRITIA CALERATIZN €2 ATD.
el et Approved By:  Eg— e
“T{MrKrangsak Kelas) (Mr. Keatsak Kerdla )
Reviewed by Leboratory Managet
This utE o g o M Unita ($). 1 bty of

MATILITRNL 10 Wb RO R O Nefonat atandiard o otfier FRCOpBed AT

AL Do 810 o,

The hted

ot Tie2) b0 provice m el

$57 1 m cletermond i accordanca wih ihe Gudke (o

s 0f UNCOFANILy 1 WaRuramant (GUM}. Tive affec) thal tha tasuan 1alate oty 16 tho doms Calritod.

ba mecup 1l Ohy, wiBOul WINIDR BRGrovE! fom panta ceklaplam £5 . hd

FICHREAT 37 2 X000

RYG_ENDO10

PENTA

CALIBRATION

88/13d The Connact 33 WII&Q' Kln:hlnlphlnk Road

Dokmal Praws: Bangkok 10250
Tol: 458 [0} 20599773

W mt-e.l.m

Represent to Cariicals of Callbration P3C/07/22503

Cariificats No.:  PTCOI22103 Page: Zol 2
Measurement Results:
‘Without Adjustment
Funclion Calibration: Non Adjustmant
Eccantric Eror: Welght 1o bo 173,172 or of Maximurm capacty
Eccentricity tast 100 0]
Posttion (g)
2 1 4 1 H ] 4 5
2 5 Q.0000 0.0000 00002 | 0.0002 .0002
~ Maxkmum devisbor: o002

Repeatabily Test : Weight tobe 172 L, < Msximum capacity
Delurmination of te standard deviation of welghing balanca., Roadabilily 00001 {p)

[ Nerming) fest valoa {gy I Standard Deviation |

[ 200 | 0.00003 ]
Emor of Indicalion : from nominat value., Readability 00011 (g)
KNominal Valua | Convenlional Mass Indicalion Correclion of Balancs |  Uncertuinty k
o)
00000

Nota: Weight of adius| . i@

Tho End of Certificate

PTCTRC 1 00 T et i

TECHROLOGY PROMOTION ASSOCIATION (TLAIL
COHPORATE SERVICES ) EQUIMMENT CALINRATION AND TESTI
311 PATTARAKARN ROAT S0 13, SUANLUANG. SUANLUANG RAROKGR (0230

TEL D20 FAX. 02719040

WAC-TRLTIAI S
EALmRATION KUY

Cert, Now: 21TMB27
Page.: {1 0of3

Certificate of Calibration

Equipmant ;
Manufacturar
Model ;

Seriat No. !
IDNe.:

Submltied by =

Location @

Recgived Order;
Callbration Data :
Armbient Temperature ¢
Relallve Humiglty :

Calibrated by :

Approved by

{ ) Pomthippa Tameyakul
{¥ ) Maloa Bulkruea

{ ) Suwit Imjai

Issue Date :

Hot Air Qvan
Memmert
UFE 500
GE11.1572

RYG_EN0C10

ALS Leboralery Group (Thalland) Co, Lid, (Rayong Branch)
618410 Moo 5 T. Maanam Kbhu,

A, Pluakdesang,

fayong 21740 Thalland

Cven Room

5 May 2021
5 May 2021
{2610 }°C
(50£30)%

Khit Rutlanaprapachal

el

Approved Slgnatory

14 May 2021

The L rrcfor m

y of opp ly 95%

Then cuntificsse may nol be reprmaduved il ihan la full. eLeept with e prie wrillen
Appess il of the hoad wf Cotptate Sersher 1 ; Lo Celibnasion ued Towing Sersives.

A 0028093



Equipment Hot Alr Oven Cort. No.: 21TME27
Condition As-Received ;: Used Itsm Page.: 2 of 3
Reference 21050005004
Procedure Used ;-
Cali wera using 1p CP-OTOZ ing 1o diract
method with Data Acquisition which d with Temp Datacler { RTD ) and
Thermocoupls Typa T,
The famperature scale used was based on ITS-80.
Cendtlon of this result of callbration
1. Relerence standard Instrument;«
Instrument Modul Serfal No. Cert. No. Due Date
1) Data Azquisltion 349724 MY57013823 21LMa 26 Feb 2022

2. This certificate is valid anly to the tem calibrated on data and place of calibration,

3. This certification Is traceable to the Infarmational Systam of Unil,

Rasult of Callbration :=  {*) Without Adjustment

Functfon of UUG* : Temperature Source

Fresh air setting ¢ Closa Environment during calibration
— 5 g |

1'/: . [Temp, [*C ) 28 28
RELHumid. { % ) 59 56
H w:; [AC Supply { Vall | 220 221
H Hz
4 7 i Ref. Std. 1D No.:
Wi, Jls / Polnt
= Posltion :| _[104) *€ 4e0) '€

21-17RT0-01|_18-171C01
I7RID02 | 18.1] .
17RT003 | 18-171G-03

_— o of ¢ TTRTOD4_| 38-17TC04
ar 50 o= 040 m S E :
be 50 om w= o5 m
c= 50 om H= 048 m 7 17RTO07 | 19-17TG07

Capacily = G4t m? 8 | 17RTC0A | 18.177C08

B(rel) | 17RTD09 | 18-177C-08

Taly, -

@ 1054287
) " RYG_ENODOS
TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICFES 3: EQUIPMENT CALIFRATION AND TESTING SERVICES
S PATTANAKARN ROAD SO SUANLUANG, EUANLUANG RANGKCK 10230 prrir iy

TEL G-ITITH00-27  FAX. 0-1710 4 CALBRKTIOH stz

Cerl. Mo 21TMa29
. . R Page.: 10f3
Certificate of Calibration

Equlpment : Hol Alr Oven ]
reviw oy .. Thawdall: )
Manufacturer : Memmerl ; i
AFFROVED BY ... P‘
Modet UM 400 ‘[
o 2
Serlal No. : £495,0898 REXTCAL DATE 52
1D Mo, : RYG_ENODOS

Submitted by : ALS Luboralory Group [Thailand) Co. LId. (Reyong Branch)

81610 Mog 6 T, Maonam Khu,

A. Pluakdaeng,
Rayong 21140 Thailand
Lotatlon Ouen Room
Receivad Ordor ; § May 2024
Calibration Date : -6 May 2021
Amblent Temperature ; (28£10)"C
Relative Humidity : [50£30)%
Calibratad by ¢ Khit Ruttanaprapachai

Approved by :

{ ) Pomlhippa Tamayaku!
{ /) Males Bulkruea
{3 Suwil Imjay

Issug Date

14 May 20H

The Unccrtaintics are for a confldence probabilily of approximuicly 95%

Tl contifaic iy s b e pronducend wiher han b Tul, encepy with the prine writic
Apprenalet Ceep 3 Fouipmen

Tesdeg Sormicon

A 00ZED96

Egqulpment ¢ Het Alr Cven Gert No.: 21TMazY
Condltion As-Raceived ; Usad Ilem 13063
Raferance : 2105-00050C

Rasuft of Callbration 3 [} Without Adjustment

Functlon of VUC* : Temperature Sourco

Callbration | UUG* UGt Tomperature Temperaturs Qverall [uncensiny Coverage
Folnt Ssiting | Reading slabliity unifermity Varlatlon Factor
(') (S ("c) [2°C) [ (‘) {+'C) k
104.0 104,0 104.0 0.062 0.54 0,70 042 2
180.0 180.0 180.0 0.15 0.82 13 11 2

Callbraiion Measured Temparatura { *C )

Polnt Position

(e} 1 2 3 4 5 [ 1 g 9 {raf)
1040 104.243 | 103.732 | 103.760 | 103,742 | 103.863 | 102.743 | 104.311 | 103.689 | 103815
180.0 180.101 | 180481 | 179.401 | 170.692 | 170.580 | 176.943 | 180.127 | 179.915 | 173.708

Average* : The average of 30 values In sath posilion.

Temperatuze stabillty : Ons-haif of tha grealest d of d al any ona sonsor,
Ti e y : The of measured lamp el any sensors and the measured
lemperature at Lha refarence localion which aro obsorvad al tho samo time or at as close an observalion lime as
possible lo ine tho pallam or ity within tho chambar undor staady-slate condilions.
Querall Varfation : Tha Diffarence of tha and minimum o8 throughoul

Quer ; Unit Undor Calibration

Note @ The repotted uncerteinty of moasuroment was included stability and excludod uniformity .

The reportod uncarialnty of measuramanl was based on a slandard uncerainty multiplied by B coverags
facter K, providing & laval of confidanca of approximataly 85 %.

ol

Mads, .

a 1054286

Equipment ; Hot Alr Oven
Condition As-Recelved : Used llem
Reference: 2105-00050C-1
Procedure Used -

Calibralion were conducted using calibrallon procedure CP-OT02 accarding to direct measurament
mathod with Dala Acquisltion which cannected with Reslslance Tamperature Deteclor { RTD ).

The temperature scale used was based on ITS-80.
Condliticn of this result of calibration
1. Reforanca standard instrument:

Cert. No.: 21TMa28
Page.: 2ot3

Instrument Mode] Serlal No. Gert. No. Due Data
1 ) Data Acquisition 249728 My57013823 21LM3 28 Feb 2022

2. Thiz cortificate is valid enly o the item calibrated on date and place of calibration,
3. This certilication s taceable to the Inlomaltional Systam of Unit,

Result of Calloratlon is  (*) Without Adjustment

Function of UUC* ; Tamparature Sourca

Fresh alr setting : Close Envlronment during ealibration
Beginning Flnished
1’2 . Temp. { °C } 26 30
REL.Humid. { % ) 58 68
H H AC Supply { Valt ) 221 222
3 L)
" [l Rel. 5td.
4 ; 7 5 Position : 1D Nox
W o TS /: 1 |A7RTDO1
o W22 02
w 3 17RTO-03
Probe Instal ation Detalls @ Dimenklen of Chamber ! - . WA | 1TRTOOA
ae 50 em o= b3 m 17RTC-05
b= 50 ecm W 040 m
c= 50 om H= 040 m
Capacitya  0.053 m

T -

a 1054310



N 7RYG_ENDO§1

TECHROLOGY FROMOTION ASSOCIATION (TEIAILAND-JAPAN)
CORPURATE SERVIUES 31 EQUIPMENT CATINRATION AKD TESTING SERVICES
3346 PATTANAKARN ROAD S0 4, SUANLUANG, SUANLUANG BANGROK 10730

Equipmant 3 Hot Alr Gven Cert. No.: 21TMB29 TELAINTNA0TT FAX.0-2TI9.9155 el
Conditicn As-Recelved : Used tiem Page.: 3 of 3 ‘.,
Referance : 2105-00050C-1 .
Result of Callbration - (") Without Adjustment ) Corl. No.: 21TMET3
Functlon of UUC* : Temperature Source o . . . Page.: 1¢af3
Talbralon] WO | UGS | Tempersture Temperature | Gveran Coverage i Certificate of Calibration :
Polnt Solting | Reading stability uniformity Variation Faclor . :
[GH] (e {c) (£'C) {0} (*c) (#'C) L1 "
700 | 700 [ 700 021 18 28| 08 2 Equipment : Waler Bath "
. REVIEWEBY ..
Caltration Measured Temperature { °C } . : L] it ®
Paint Positicn -
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