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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate (TSP) Apex Instruments, XC-572-V Environmental Solution E23-04044 25 Apr 23 23 Apr 24 -
USA. 1701019 Integrator Co.,Ltd.
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 NEW Entech Associate Co.td G 660139 8 Mar 23 6 Mar 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899456
Oxygen

Carbon Monoxide

3 |Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC457499 Airgas EO5NI83E15A000C 13 Jul 18 13 Jul 26 -
400-800 ppm

4 |Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC155784 Airgas EO5NI83E15A000C 1 Nov 18 1 Nov 26 -
400-800 ppm

5 |Standard Gas SO,, BALN Airgas CC728570 Airgas E02NI99E15AC5X1 15 Aug 19 15 Aug 27 -
50 ppm

6 |Standard Gas SO,, BALN Airgas EB0129049 Airgas E02NI99E15A0032 14 Aug 19 14 Aug 27 -
100 ppm

7 |Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC452945 Airgas E04NI99E15A01ZC 21 Aug 19 21 Aug 27 -
100-200 ppm

8 |[Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC715530 Airgas EO5NI91E150012 27 Feb 19 27 Feb 27 -
200-400 ppm

9 |Standard Gas CO, CO,, NO, NOy, SO,, BALN Airgas CC715540 Airgas E05NI83E15A0004 27 Feb 19 27 Feb 27 -

400-800-900 ppm

10 |Standard Gas O,, BALN Airgas EB0125052 Airgas EO02NI93E15A159A 20 Feb 19 20 Feb 27 -
7%

11 |Standard Gas O,, BALN Airgas CC719418 Airgas E02NI85E15A3432 15 Oct 18 15 Oct 26 -
15%

12 |Standard Gas O,, BALN Airgas EB0062269 Airgas E02NI85E15AC0GC 17 Jul 18 17 Jul 26 -

15%




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |DO Meter DO Meter Horiba LAQUA-DO210 Technology Promotion Association 23TW107 2 May 23 30 Apr 24 -
HESMO0048 (Thailand-Japan)
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CERTIFICATE OF CALIBRATION

Customer United Annlyst anil Engineering Consubtant Ca., Ll

- 1 508 Udumenk 41, Sukhumyvit Road, Bangohuk, Phrakhinong,
Tanghok 16260

Dseription of Equipmest Cnmwnle metir

Musslctisrer Apes Instrument

Woefel Number XC-ST2-Y

Surlal Number e

1 Comirul No.

Envbronment Coniditloms Tempernture  (25£2)°C
Humidity (50 15) % RH

Cal Date 280472013
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TR——— which v W 4 wirnng Sy WD {15)
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2,5-B-Z No.547425
5-POINT METRIC UNIT
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS ME WoNK-25-B-Z No. 547425
EPOINT METRIC UNIT
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Cenilicate No. @ E23-04044
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Meler Pressure vs Flowrate
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ENTECIHH Calibration Certificate

g Certificate No: = sa0139
Date of lsgue :  L1-Mar23

D g AN
Instrumont model 1 Tt 350 Now
Instrument serial no. EOEMGE

1D o, o control mo. : UAEEFM.DUS/2560

Manofactorer :  Test SE B Co, KiSa
Probe description -

Proba modol

Probe cerial -

Customuar name 5 UMITED ANALYST AND ENGINEERENG COMSULTANT COLLTD,

Customer address. + o B1 501 UDOMSUKAL SUKHIMVIT ROAD,EANGCHAK PRAKANCNG BANGKOS, 10260

Tatal pages of certificats : 3 Pages

Roceiving no. 13 L-azmen

Amceiving dote. + IPNar

Paramator of callwation | Gas Calbration [Cnygen 245, 10.04,21,02 Tovel, Carbn Menanide S0.44,309.9, 1003 peen,
Mtrogen Demode 30,3480.96,202 3 parm, Ninc Cde 10.08, 150,59, 3205 pom,
Sulphu Dicwide 51),09,100 8,601 g

Candition of UUC, © o Umed
Ambisnt cenfition Al of the Mecrent ware cared out e statiend ahotry
Tampwmum | I345°C
Humy <55 15 RN
Calibration place t ITAR Sol Ngarmongwan 47 Yeek 48, Toononghong, Laksl, Bangeok 10210
procedure n: 1 THs nstrument wes compatsan wilh St gas rdeure aEoUg.

£ celiormtion werk irstration no. WI-CL-28-C

e Gt PR ¢ i sttt i e e
o e which e £

Tha ceviiientet i agstent vy & dlenr oy fees? Smarprvmenta concfion.

e G i nar AT M ErcA WA e gt o e i raln.
Cindtramias ceriicalng WATkoUP SRS ancd Sl ot Vi ) TH recets it cndy R N BRI sty

T condtratioet cerdffcn Ermcmbidyr Jelalch o e
Aaromaov Sysnem of Lewts 5]
Date of calibration 1 eIl
UL S Page 183 T

onanslumuny

Entech industrial Sshdion Col td, G
EEE T e T ——. T

17921 S Manerwrigisan) A7 ek 48

THERMOCOUP

Constbe Model Number

Sl Sydlenn Kaynlgmient Lbnutan

Clrtificure N : E23-04044

NC-STIY

Comsobe Serial Nomber
DGM Mindel Nember
DM Serial Nt bor

| Meter Hox Mudel Number

Meder Birs Serial Number

Page ©60f6

| Culibrution Reference Mo,
SKISEX Reforonce Thermmmeter
Oe2E

Surial Number

INCOTH% KF

JC 1ML

183169108

Channel nmd
st paint 2164 | ko |
Stack 910 R T
920 | )
2.0 [
910 I
a0 [
Teicramce Raupe
Stack £ RSP Almelutc Meter v o3pre
Prube £ 30 Exit 20

£ 3

ENTECIH Calibration Certificate

Lija= Certificate No.: G 550135

it

Vendor
A0 e ol e
Corpen [ 02 10:04 % v i
Cuygen (07 ) 3107 3 Vol st
‘Corbon monovide (£ ) 80,14 ppm Mmt
Cirbon monmdde | €0 ) 3095 ppm Lingle
Carhon monadde | £01) 1603 ppm Linle
Matrogen Dt ( MO 3 30.3€ pom sam
Arogen Dicedde [ NOZ ) BOL9G o Lncin
Mitrogen Diside | MO} 202.3 pprn Linde:
e Cueicke | NO ) 30,08 £ .
Satnc Cuicle { NO ) 150.9 gom U W73
Mkdric Coricle { MO ) 3206 pom Lincle 2l
Sulphur Dude [ 502 ) 50.09 ppm Lirce -2l
Sulpfor Deeog [ 507 ) 100.8 ppm e D8-plov-24
Sulphur Dicaie [ 502 § €011 ppm 4L gy 2Ahat-23
Masiswrord roony caneitians
Tempersgen - T mo Hudly 500 %en Presssune 0123 mbar
Calbwatian eonstians
s Tampersune © B oo FowmEE 1100 mibnn G presaore 0213 mhar
Calibration Results Before Adjustment  (Table 2)
Standard Mean of Uncertainky
Parameter of Standard i Error i
2 (Y] 2496 255 230
02 (o] i e oAl
02 (Mo} am e 80
0 (] 14 & 10
£ (] 089 a5 [
L0 {poes) 2003 s 12
NOJ {pomi m.34 %4 LA
N (pom) B0.96 B85 a0
h2 (pam) 007 17 12
N (g} 0,06 ] 80
MO (P 1508 152 ]
h () 3305 E 12
S0 {ppm) s0.04 0 (X1}
502 {pprm) LS $1:13 B4
502 (ppm) 61 L] 11
FMLS-C Rl il e Date SRRLLE
.
st Souton G el - wnaslaeuny
17921 G Nawemesceiiniss 47 Pos 4B T oormmeorariorss G210 THALANG Tol 0-2779-8288 Caltrationfeniechonit

[
Toe ) 0 OSEIBAIGH01  wremwnriinchuon th
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ENTECIH Calibration Certificate

E0135

Certificate No.:

Airgas.

T —

Calibration Results Aftor Agjustmant _(Tabia 3)

Stannuru
Pararsatar of Standard i Eror CERTIFICATE OF ANALYSIS
alves v, y &
5 Grade of Product: EPA Protocol
Customer: POW 5218004553
Part Number: EDSNISIE| BADODC Raferance Mumber: §2-401312864-1
Cylinder Numbar ~ CC155784 Cylinder Volume: 153,49 Cubic Feat
Labarsteey. 124 - Rivertan {SAP) - NJ Cylinder Pressure: 2015 PSIG
PEVF Number B52018 Valve Dutlet: 860
Gas Code: C.COZNO.NDX, 202, BALN Corfication Dale;  Nov 01, 2018
Expiration Date:  Nov 01, 2026
e S —
Coriaten pariiervd I #0rowses w¥h TPA " Tty 39127 pocarary 7
CODM-1 3221 suing e » interfereran. oy
wik =) There arm ana ol
" e wbam afterwten ozod.
@ s ot 00 ik 0 0.7 reupancale
ANALYTICAL RESULTS
| Component Requested Actual Protocol Total Ralative
1 Conoentration Concantration Mathod Ungartaingy
NOX ARG 0 PP ADD PP o - OBR NIST Traceatls 18N AR, 11T
Remark : | anu enl. , 1 paricé NITRAC CGDE 400, 0 PPN 4008 PPN o *k 16% NIET Tracansis AR, 1 1012008
FULFUR DIDXIDE 400.0 PP 4038 PP at #i 0.T% NIST Tracastde 10ATEONE, Alroul ]
CARBON MOMOXIDE BOO.OFRM THAD PPM G1 w100 MNIET Tracoable Rl
Enﬁ Of Ramrt CARRON RO 1800 % 180T % 61 +-0.7% NIST Traceabis 1008
NITHOGEN iatance
CALIBRATION STANDARDS
Concantration Uncortainty Expiration Dute

4041 PP NITHIC GRIDEMNITRCGEN Bop 01, 2020
20,83 FPM NITROGH DEMT den 02, 2077

B.161 FPM NTROGEM DKNODENTHDGEN den OF, 2020

[Een 815.2 PPM SULFUR DICNIDEIMTROGEN Mo 1, 20
KALDMEZZ  BOAN PPM SULFUR DIOXIDEMITROGEN May 30, 7633
08I0 0,0 PP CARBION MORCRIDEN TROGEN e 10, 2018

TRAT % CARBON DIORIOENITHDGER
o 1 1 GV Lo 1 s sausg wd e g oo oyl

ANALYTICAL EQUIPMENT

1, 024

InatrumenyMakadel Analytical Prineigle

Hotia VIA B10-008-19GTGAE =0

Sienens Uiiema B J3-650 COMIGH NOIH

Micsiet 6700 AHEBITI WO Frm

Hicslet G700 AHATIDINI MO FI

Macslat 1700 AHLIBS1033 802 TR ot 26. 2018

Triad Dats Avallabin Upon Roguast
NOTES:

Gross Weight: 62,17

et Wesght. 12 Hiha

cablbeation s4d. hias beun cerified in accardance wifh the Mey 2012 EPA Tracestifity Prd
Documend EPA-BOHA-1E31, A tusting processes and mensuremens conlanm o #e requrems
ISOREC 17025 snd o Alrgas |50 D001-2008 and refate any to itema iderified an this certifghd
e carified to be NEST Tracastis wih total uncertainly as datniled under Anatyticsl Uncerninyf@ TS c
document shall rot b reproduced (n il witheut writen appraval of the insuer. L

S hiauau

Airgas

Airgas

CERTIFICATE OF ANALYSIS
CERTIFICATE OF ANALYSIS Grade of Product: EPA Protocol

Grade of Product: EPA Protocol

Murmber R & Num
Part Number EQSMIA3ET SAOC Reference Mumber:  82-401241460-1 yhnder Number: E(Iu '.|l‘- |\;“I\”“e..
; CO48TA50 Cylintder Vokima 153.8 CF aboratary & RESUTE:
L| radory 124 - Rivestan [SAP}- NJ Cylinder Pressurer 2015 PSIG GVP Numbier .~1 12018
PGVP Mumber B52018 ‘Walve Outlst il s Code: ALN
Gas Ci £0,G02 NONGX 502 BALN Cerlifcation Date Jut 13, 2018

Expiration Dute:  Jul 13, 2026

ANALYTICAL RESU
Componant Requestad Actusl Protocal  Tatal Relative Asnay
Gomponaeat Requesisd Protocel E““'::'""“‘ Concantration  Concantration tathad Uncartainty Dates
Cogcankition At "“_* :I'r" w00 50,14 FPM & TEST Traceabie TR, CATYETE
o a0 PPN B 51 o
NETRIC DXDE 000 PP
SULFLUR DOOXIE AL PPM W0 NZ; ; o iy CALIBRATION STANDARDS
o N T juienichiany Type Latin Cylinder No__ Concsniration Uncertainity  Explrstion Data
TR oairoett HALDO3T M BULFUR DICRINENITROGE 0%
e
CALIBRATION STANDARDS ANAEYTICAL EQUIPMENT o
Cylinder No  Concentratian Analytical Principle Last Mulipaint Calibration
CCAS0EE WS FTIR - 502 -0 PR Airg 08 7015
s004110
. Triad Data Availabie Upan Requsst
NOTES:Griiss Weight' 28,0 g, Net Wignt 4.7 Kg.
PON5Z1003
ANALYTICAL EQUIPMENT
Analytical Principle
FTIR
HOE
TR
iR
e
Teiad Data Avallable Upon Request
NOTES:PO# 5218000858
Net weight 121 5
Gross waight 62.1 Ibs
This calibration sid. has bean cerlified In Accordance with the May 2012 EPA Tras
Al festing procssses and measuremenia can
are ceriifie to ba
desuamant shall nat be e
'
Pag | of E2401341450-1 l_&EEB_EUlIED_} !f’]ﬂﬁ]ﬁvlilﬂ'e!llﬂu

CERT 308205

Pags 1 of 160-401554748-1
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Speclliy Gases
54, LLE

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number NI‘J&‘EI G4 Reference Number  160-4015548
Cylinder Number Cylinger Valume: 1444 CF
Laboratory. Cylinder Plrﬁ"' L "CI 15 PSIG
PGVP Number:

fas Gode

0 st dam T e

ANALYTICAL
T i hzna
Campanant Requostod Actual :r.n:q:»n‘?l U:::::I::;ue Ausay
U Do o0 M o i 0% M1 113 DaNAZntY
galanco
==
CALIBRATION STANDARDS
Type Lat 1D Cylindar Mo Cancentration Uncortainty Expiration Date
ST KALG0a4 1S 7,010 PPN SLILFLT CIKT 1.0 [
ANALYTICAL EQUIPMENT
Anslytiesl Principin Last Multipoint Calibration
5 FTiR

Triad Data Available Upon Request
NOTES: 288 Kg, Net Waight 4.7 Kg. POS 5218003302

[ACCREBITED]  a0m3liinauns

CERT 3082.05

Afrmaw Spociabty Guses
Al HA, LLC
i

Airga

e Lispasta corrpumsy

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Pt Nurmbar: ESNIS1E15A0012 Reference Numbsr  B2-401427551-1
Cyfnder Numbar  CCT15630 Cylinder Valume: 1487 CF
Labaratory, 124 - Riverton (SAP]- NJ Cylinger Pregsure: 2015 PSIG

WValve Outlet
Centification Dale

F‘G\P Numbar: M8 660
Feb 27,

85!
Co 2018

B, T

P
T o Lz - meysy
ANALYTICAL RESULTS
Componeat Requestad Actual Protocol  Tatal Relative
Cancentration Concentration Methad Unartainty
[ 0 PPl 00,8 PP G1
HITRICDHIDE 00,0 PR 2008 PPM a
CAREON N"NJMI E 4000 PPN A0HA PP &1 ezt
4008 PP 4073 PP @1 2012, DTS
0000 % 047 % i *h LO% NIST Trecossln L=l
aianon

CALIBRATION STANDARDS

Lot Cylindar No Concamration Uncertalnty  Explration Date
=TI 2408 PPV NITRIC CRIDEMITRS Fow 00, 2023
12307 12 PP NITROGEN DIGHIDE/AIR duy 022017
1134201607 4,571 PPM NITROGEN CICXIDEMNITROGEN 2018

401 8 PPV CARBON MONCKIDENITROGEN 1
2881 PPM EULFUR DICRIDEMITROGEN
586 % CARRON DINIDEMNT

=N

Last Maltipoint
Fly 07, .'Ql?

Hiieoiel 5700 AHROSCT I GOR
tamans Ui snal & 1353
Hicalel 8700 AHR0301

Triad Data Available Upon Reguest
NOTES:
Groas Wei
et Weight
PO 519000697

This cabbralice std. has been certifiod in accomdance with the May 20
Diacument EPA-S00/R-13 Al fusting
|SOAEC 17025 and o Airgas 150 9001:2008 and ratate caly to nams idenified an s cert

ar cectfed 1 b NIST Traosable wit tofal uncatainty as detsled under Anfical Uincerg
documnnt shat nat be raproduced In Rl wihout wrtten sngraval of the issuer C

TING CERT No. 308208

@R ThIAANAN

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

BADIEC

Laboratary
PEVE Nis

ANALYTICAL RI
Protosod  Frul Relasive
Mothad Uncertainty

Fugueston
Canesmration

=)

CALIBRATION STANDARDS

Type Lot I Cencantration Uncertainty Ex;
A

1 OA%

o
ANALYTICAL EQL
Analytical Principle

_ [AccrEDITED]  gomalinaun
CERT J0821.085

Airpas Specinbty Gusen
1A, LLE

Airgas =

o Ak Lkt

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Referance Number 824014275601

Part Number EDSMIBIE1SADDO4
Cyfinder Nurnber CC715540 Cyfinder Voluma: 154.0 CF
Labarstory: 124 - Riverion (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Number B52018 Valve Ouflet 860
Gas Corda C02 CONO NOX, 502 BALN Cartification Datn: Feb 27, 2018
Exg ration Date: Fab 27, 2027
" e Ay s 2y docasment EPA
Pyt e
ettt S WP 5 pombloos Ve ofBH. T o [(jem—————
hunatese bk -
Cybrosr beiow 530 jui te § 7 magmsrsis
ANALYTICAL RES S
Cemponent Reguested Actial Protozal  Total Relative Angay
Concentration __ Concaniration Mathod  Uncartalnty Dates
WO 4060 PP Tracwscin CANW20TS, LRETIRTN
ETRIC CIOE 4050 PPM racostin RS, M
CARBCN MORCXIDE T84 PFM Tracusly
SULFUR DICHIDE 5134 PFM 1 Tracunsin
. 1 - L% MEST Tracmabln

CALIBRATION STANDARDS
Caonceniration Uncaralnty  Explration Date

454,86 PPM NITRIC OXIE, Smn 0F, 2021

02 PPM NITHOGEN DI Jum 02,2017

4871 PPM NITROGEN DEOXIDENITROGEN oy 14, 2018

NIDE : Mo 18, 2015

8.6 PPM S May 30, 2013

1887 % CARDON CICK] dan 11, 2024

ANALYTICAL EQUIPMENT
IistrmontMakoModal Analytical Principle Last Multinolnt Calitiatien

Hicols) 8700 AHS0A01533 CO2 FTIR Fab 07, 3010
Feb 182018
e Feb 01, 2045
Moolat 6700 AHEGH01933 NO2 Fab 01, 2019
Miculel 6700 AHROB01833 502 Fah 14, 3015

Triud Dta Available Upan Request

o 2629714 grame
Blet Wesight: 5510.6 grams
5219000887

Bhon 884, has bean comfied m accardance with the May 2012 EPA Traceatdily P|
Ll::ulrenl EPA-S00/R-12/631. Al L

are L:rlll'i:J it b MIST Tracesbie with total uncarainty as detniicd undsr Anabyseal
deszumant shall not be reproduced in full without written approval of the:

TESTING CERT No. M&2.08

ripnaaslinUnN
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g Speclalty Gases
e U1, 1L

Airgas

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Customer PO Number: 5218002858
PET Number EQZNIBSETSACDEC Raference Number B2-401241461-1
Cyfinder Number EBO0E2263 Cylirder Velime:
Lakoratory 3 (SAF) - N Cylirdder Pressie:
PGVP Numiber: Valve Oullel
Gas Coda. Corefication Date:
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

Cert.No.: 23TW107
Page.: 10f 2

Certificate of Testing

Equipment DO Meter

Manufacturer Horiba

Model : LAQUA-DO210

Serial No. : HE9)

1D No. UAE EFM 118/2563 (ENV.DO.07/63)

Received Date : 28 April 2023

Test Date : 02 May 2023

Reference : 2304-0776WSC-1

Submitted by United Analyst and Engineering Consultant Co., Ltd
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Laboratory Condition = Temperature (25+5)°C
Humidity (50 + 20

Test Procedure : In - he

method * CP-CHI

by Comp

arison Technique with Azide Modification Method

Tested by ! Walalak Sirithean

Approved by :

(/') Malee Butkruea
() Saithip Meangmai
() Warakom  Lermgagtrakul

Issue Date : 5 May 2023

wenanlapauny
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3 )

Cert.No.: 23TW107 Equipment : DO Meter with Cert. No.: 23LM90
Page: 2 of 2 Condition As-Received Used ltem Page.: 2 of 2
Reference : 2304-0776WSC-2
Condition of this result of calibration Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO1 2

ing to comparison with

1. Reference Standard Instruments Industral Platinum R nce Thermometer { IPRT ) inte Temperature Bath
This certification is traceable to the Intemational System of Unit through the reference standards The temperature scale used was based on ITS-90.
lasoratory of Industrial Calibration Center, Technology Promotion Association (Thalland-Japan) Condition of this result of calibration
1. Reference standard instrument:-
Instruments Serial No. ID No. Certificate No. Due Date Instrument Model Serial No. Cert. No. Due Date
1) Burette - 1308U10 23CG1172 22 Mar 2026 1) Digital Thermomeler 1502A A7B843 23124 04 Jan 2024
2) Balance 1126143764 140RC 22MM50 20 Sep 2023 2. This certificate is valid only to the item calibrated on date and place of calibration
2. Standard Material 3. This certification is traceable to the International System of Unit
. Result of Calibration :- (*) Without Adjustment
Shtorial Manufacturer Assay Function Temperature measurement
um Thiosulfate pentahydrate Merck AM1763316 100.2% This instrument was connected with_temperature sensor, S/N - 9280030
Calibration| Immersion | Standard uue” Coverage
i i Error Uncertainty
Result Dissolved Oxygen Meter Adjustment With Air 100 % Point Depth Temperature | Reading = Factor
(°C) (mm ) (°C) (C) (
H 9K2B0030 T =
Dissclved Oxygen Probe No.: 9K2B0030 350 80 25000 0,002
- E— = S — 30.0 80 29.999 0.001
itration Metho: eter T =000 vl
Standard Deviation 35.0 80 35.002 350 -0.002
{Azide Modification Method) Reading
UUC* : Unit Uncer Calibration
(mgfL) (mg/L) (mg/L)
The reported uncertainty of measurement was based on a standard uncertainly mu
516 0.0085 coverage factor k, providing a level cf confidence of approximately
|

-o0o-

This report was certified only for the instrument we tested.It is all

ble to use for study
the system effic

The environmental impact control and present to organization it may concer

Intend to use for advertising and

rral purpose is prohibited. This rep

rt may not be reproduced

other in full without wri approval of the laboratory

-00o-

wonantlunauny tonanslamuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  {ire-MRA
CORPORATE SERVICES 3 FQUIPMENT CALIBRATION AND TESTING SERVICES -

ANAKARN RO ANLUANG, SUANLUANG BANGKOK 10250 : 2
NSC-TISIT

AX. 027199484 CALIBRATION 0008

Cert. No.: 231 M80

Page.: 10f 2
Certificate of Calibration
Equipment DO Meter with Sensor
Manufacturer Horiba
Model : LAQUA-DO210
Serial No. : HESMQ048
ID No UAE EFM.118/2563 (ENV.DO.07/63)
Submilted by United Analyst and Engineering Consultant Co. Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong
Bangkok 10260
Location : TPA On Site Calibration Laboratory
Received Order 28 April 2023
Calibrated Dari 02 May 2023
Ambient Temperature (26:10)°C
Relative Humidity (50+30)

AC Line Voltage (220:22)
Calibrated by Kunchit Promprat
Approved by

() Pornthippa Tameyakul

(/) Malee Butkruea

() Suwit Imjai

Issue Date

ely 95%

nashiaauny
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. INTRO TSC Company Limited =
INTRQO Calibration Center Measuring and Testing Instrument > ——< mﬁm

' 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand AR AR
\ Tel : +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th CALBRATION. 0177

Certificate of Calibration

Certificate Number : MB1-1843-2022 Page 1 of 2 Pages
Equipment : Electronic Balance
The reported uncertainty is based on a standard uncertainty multiplied by a coverage
Manufacturer : Sartorius factor k, providing a level of confidence of approximately 95 %.The uncertainty
Model : BSA224S-CW evaluation has been carried out in accordance with UKAS M3003 requirements.
This calibration certificate documents the traceability to national standards, which
Serial Number : 31591470 realize the units of measurement according to the International System of Units ( SI ).
1D Numbeis N/A This Certificate may not be reproduced other than in full except with the prior written
approval of Calibration Center, Intro TSC Co.,Ltd.
Max Capacity : 220(g)
Resolution : 0.0001(g)
Customer Reference : L087 Customer : INTEGRATED RESEARCH CENTER CO.,LTD.
CSRS No.: CSRS19851022 122 Moo 2, T. Thatoom,
Date of Receipt : 28-Oct-22 A. Srimahaphote, Prachinburi 25140
Date of Calibration : 31-Oct-22 Location : WATER LAP IP-1

Condition of this result of calibration
1. Reference Standard instruments :
Instruments Model Serial No. Certificate No. Due Date
Weight set (1 mg to 200 g) Class E2 K-1871/20 10468/3149/20 22-Nov-22
2. This Certification is traceable to the International System of Unit maintained at : -
- National Institute of Metrology (Thailand)
3. This result of calibration was found accurate as shown on date and place of calibration only.

Method : Measurement In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref : Lab 14 : 2019

Environmental Conditions :

Temperature : (30 = 10 ) °C Humidity : (50 +£20) % Air Pressure : ( 1010+ 10 ) mbar
Calibrated By : Approved Signatory :
Date of Issued :

FM-CL-11-05
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% INTRO TSC Company Limited
INTRQO Calibration Center Measuring and Testing Instrument

< 4

46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Tel : +66-2363-4417-21 Fax : +66-2363-4427 E-mail : info@intro.co.th

Certificate Number : MB1-1843-2022

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading

Page 2 of 2 Pages

Nominal Value

Standard Deviation

Maximum diff. Between succesive

(g) (g) (g)
200 0.00000 0.0000
2. Error of indication from norminal value
Balance Reading
Nominal Value Balance Reading | Correction Value | Uncertainty () factor &
Before Adjust
(g) (g) (g) (g) (g)
Unload 0.0000 0.0000 0.000084 2.00 =
20 20.0000 0.0000 0.00010 2.00 "
40 40.0000 0.0000 0.00013 2.00 -
60 60.0000 0.0000 0.00021 2.00 =
80 80.0000 0.0000 0.00021 2.00 =
100 100.0000 0.0000 0.00022 2.00 -
120 120.0000 0.0000 0.00040 2.00 ]
140 140.0000 0.0000 0.00040 2.00 5
160 160.0000 0.0000 0.00040 2.00 -
180 180.0000 0.0000 0.00040 2.00 -
200 200.0000 0.0000 0.00040 2.00 =
3. Eccentric or off-center loading
Reference Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g) (g)
100 100.0000 100.0000 100.0000 100.0000 100.0000
Eccentric Error = 0.0000 (g) e | s | '\ [ .’ !
kA | LT
T —T—
End of report

NaTh___




. INTRO TSC Company Limited N

INTRO Calibration Center Measuring and Testing Instrument = ——<:
V 46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand

Tel : +66-2363-4417-21

THAILAND

NSC-TISI-TIS 17025

Fax :+66-2363-4427 E-mail : info@intro.co.th CALIBRATION 0177

Certificate of Calibration

Certificate Number : MB1-1844-2022
Equipment : Electronic Balance
Manufacturer : Sartorius
Model : ME36S
Serial Number : 27206085
ID Number : N/A
Max Capacity : 31000 (mg )
Resolution : 0.001 (mg)
Customer Reference : LO87 Customer :
CSRS No.: CSRS19851022
Date of Receipt : 28-Oct-22
Date of Calibration : 31-Oct-22 Location
Condition of this result of calibration
1. Reference Standard instruments :
Instruments Model
Weight set (1 mg to 200 g) Class E2

Page 1 of 2 Pages

The reported uncertainty is based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.The uncertainty
evaluation has been carried out in accordance with UKAS M3003 requirements.
This calibration certificate documents the traceability to national standards, which
realize the units of measurement according to the International System of Units ( SI).
This Certificate may not be reproduced other than in full except with the prior written

approval of Calibration Center, Intro TSC Co.,Ltd.

INTEGRATED RESEARCH CENTER CO.,LTD.
122 Moo 2, T. Thatoom,

A. Srimahaphote, Prachinburi 25140

: WATER LAB IP-1

Serial No. Certificate No. Due Date

K-1871/20 10468/3149/20 22-Nov-22

2. This Certification is traceable to the International System of Unit maintained at : -

- National Institute of Metrology (Thailand)

3. This result of calibration was found accurate as shown on date and place of calibration only.

Method : Measurement In-house Method Calibration Procedure No. CP-CL-43 base on UKAS Publication Ref: Lab 14 : 2019

Environmental Conditions :

Temperature : (30 = 10 ) °C

Calibrated By :

Date of Issued :

Humidity :

(50+20) % Air Pressure : (1010 10 ) mbar

Approved Signatory :
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% INTRO TSC Company Limited
INTRO Calibration Center Measuring and Testing Instrument

¥ 4

Tel : +66-2363-4417-21

46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Fax :-+66-2363-4427 E-mail : info@intro.co.th

Certificate Number : MB1-1844-2022

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading

Page 2 of 2 Pages

Nominal Value Standard Deviation Maximum diff. Between succesive
(mg) (mg) (mg)
30000 0.0008 0.002
2. Error of indication from norminal value
Balance Reading
Nominal Value Balance Reading | Correction Value | Uncertainty (£) factor k
Before Adjust
(mg) (mg) (mg) (mg) (mg)
Unload 0.000 0.000 0.00084 2.00 =
3000 3000.003 -0.003 0.028 2.00 -
6000 6000.007 -0.007 0.040 2.00 -
9000 9000.016 -0.016 0.043 2.00 -
12000 11999.984 0.016 0.10 2.00 =
15000 14999.976 0.024 0.10 2.00 =
18000 17999.967 0.033 0.10 2.00 =
21000 20999.953 0.047 0.13 2.00 =
24000 23999.943 0.057 0.13 2.00 -
27000 26999.938 0.062 0.13 2.00 -
30000 29999.922 0.078 0.13 2.00 @
3. Eccentric or off-center loading
Reference Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position 5
(mg) (mg) (mg) (mg) (mg) (mg)
10000 9999.997 9999.998 9999.988 9999.983 9999.988
Eccentric Error = 0.014 (mg) 1 / :,. _I’ -.
| \ o /|\
V \ 2

End of report
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']‘io:ﬂSTH CALIBRATION 6080

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0173 MTC.N0.23-66/0173
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, USA
Serial No.: 120879
Model : Defender 510 M
Scale range : 50 ml/min to 5000 ml/min
Subdivision : (0.00001, 0.0001, 0.001) I/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.
Received date : 13 January 2023 Condition of measured item : Normal

Calibration date : 19 January 2023

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStream| MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 | MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 | MW-0012-21 31-Mar-23 NIMT

Calibrated by : .. Approved by;':" .

Mechanical Engmeérm’gStandards Laboratory

Ref. 2013266011300154001
Issued Date 19 January 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanegwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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ANTISTR CRBRATION 0883

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0173 2/2 MTC.No.23-66/0173

Calibration point : (0.05, 0.5, 1, 1.5, 2) I/min
Ambient condition : Temperature (23 +3)°C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa

Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition

within pressure and temperature of the actual gas entering the UUC

Measurement data :

UuC Value Standard Value  Temperature Pressure Deviation Uncertainty

(I/min) (I/min) (°C) (hPa) (%) (%)

0.05655 0.055399 24.624  1006.36 +2.08 1.00

0.51386 0.50293 24.659  1006.60 +2.17 0.99
1.0232 1.0974 24,616  1006.84 -6.76 0.86
1.5371 1.5037 24,608 1007.10 +2.22 0.86
2.0531 2.0096 24.591  1007.36 +2.17 0.86

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and pubilicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

. FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office

35 Mu 3 Tarbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail ; mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0015

Request No. 22-66 /0256 MTC No. PSL-H 0112/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027484
Manufacturer : Delta OHM
Date of Request : 24 January 2023
Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WL.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by

Photometry and TemperatureStanZlards L|ab0rat0ry

Ref. No : 2012266012400292002
Issued Date : 13 February 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govermnor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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279TISTR NSCTIS)TIS 17025

CALIBRATION 0015
Request No.  22-66 / 0256 MTCNo. PSL-H 0112/66
Description of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027484
Calibration Required : =~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 £ 3) C

Relative humidity (55 * 20) %

Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 l

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banskok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION D015
Request No. 22-66/ 0256 MTC No. PSL-H 0112/ 66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) °C) °C *°0)

20.1 20.1 0.0 0.50
30.0 29.8 0.2 0.50
39.9 39.7 0.2 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
0 (°C) °C) *°C)

20.1 20.2 -0.1 0.50
30.0 29.7 0.3 0.50
39.9 39.5 0.4 0.50

Page 3 of 4 -

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 2000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:vww.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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A7TISTR NSC-TISETIS 17025

CALIBRATION 0015

Request No. 22-66 /0256 MTC No. PSL-H 0112/66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb ( Tg )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C (°C) (°C) *F°0)
20.1 20.5 -0.4 0.50
30.0 30.0 0.0 0.50
399 39.8 0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4 '

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the covernor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlcng Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0015

A7TISTR

Request No. 22-66 /0256 MTC No. PSL-H 0111/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited

122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027485
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor &£ = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

Photometry and Temperat_llju.'é Sféﬁdaydé',f_Laboratory
Ref. No : 2012266012400292001
Issued Date : 13 February 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:mww tistr.orth  E-mail : mtc@tistr.or.th E-rnail : sumalee@tistr.or.th
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I73-TISTR

Request No.  22-66/ 0256 MTC No. PSL-H 0111/66

Description of Unit Under Calibration :

Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027485
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 * 3) ¢

| Relative humidity (55 % 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 20of 4 '
The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the covernor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sei 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:wwwe tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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9TISTR

Request No. 22-66 /0256 MTC No. PSL-H 0111/66

Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) 0 (°C) *°0)

20.1 20.1 0.0 0.50
30.0 29.7 0.3 0.50
39.9 39.6 0.3 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C °C) (E®)
20.1 20.1 0.0 0.50
30.0 203 0.5 0.50
39.9 39.4 0.5 0.50

Page 3 of 4 '
The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:wwwetistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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<TISTR NSCTISI-TIS 17025

CALIBRATION 0015

Request No. 22-66/ 0256 MTC No. PSL-H 0111/66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb ( Tg)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) °C) (°0) &*°C)

20.1 20.3 -0.2 0.50
30.0 29.8 0.2 0.50
399 39.6 0.3 0.50

Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4

The results relate only to the items tested/calibrated or value assigned. l
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4
Head Office

Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand )
Tel. (66) 0 2577 9000

Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009

Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592
E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0015

A3TISTR

Request No. 22-66/ 0256 MTCNo. PSL-H 0113/66

Certificate of Calibration

Customer : Integrated Research Center Company Limited

122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027486
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : 6 February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by

Photometry and Temperaiuféé{aﬁﬁ&gds Laboratory

Ref. No : 2012266012400292003
Issued Date : 13 February 2023

Page 1 of 4

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websiteswww.tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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ITISTR

Request No. 22-66 /0256 MTC No. PSL-H 0113/66
Description of Unit Under Calibration :
Customer : Integrated Research Center Company Limited
Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Item : Thermo-Hygrometer (Thermal Environment Monitor)
Serial Number : 10027486
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 £ 3) -

Relative humidity (55 &= 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 -

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 2009 Fax, (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumales@tistr.or.th
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ATISTR
Request No. 22-66 /0256 MTC No. PSL-H 0113/66
Results of Calibration :- ( /) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb ( Tn)

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
Q) (°C) (°C) & °C)

20.1 20.0 0.1 0.50
30.0 29.8 0.2 0.50
39.9 39.7 0.2 0.50

Table : Temperature Measurement @ Dry Bulb (T )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°0) °C) (°O) *°C)

20.1 20.1 0.0 0.50
30.0 29.9 0.1 0.50
39.9 39.8 0.1 0.50

Page 3 of 4 .

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistr.orth E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Request No.  22-66 /0256 MTC No. PSL-H 0113/66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb ( Tg )

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
O () °C) #°C)
20.1 20.2 -0.1 0.50
30.0 29.8 0.2 0.50
39.9 39.6 0.3 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4 l

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.orth
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NAC

JIRANATEE ASSOCIATES CO.,LTD.

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

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

Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863992453

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

Certificate No. : CL-008-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Flow measurement laboratory
Calibration services department.

] .
e
k-

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: TISCH

: TE-5028A

12926

: Used item

: Integrated Research Center Company Limited.

122 Moo 2, Thatoom, Srimahaphote, Prachinburi 25140,
Thailand.

: 20 Mar 2023
124 Apr 2023
124 Apr 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

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

: 24 hours at ambient conditions.
: The average values during measurement are 24.4 “C and 51.3%RH.

The table on next page give the measured values.

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as o calibration guideline,

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (S!) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

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

data - Guide to the expression of uncertainty in
measurement’

Calibrated by: N &q Approved signatory: ..,
v
[0 Mr. Sorawit Thachalad JIRANATE ASSOCIATES CO., L
4 Miss littraporn Lertsomphol
= e - o= SRR

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

IN WRITING FROM THE LABORATORY
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NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number CL-008-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {(Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [Q]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg e °c mmHg inH,0 wdimin

1 0.705 758.329 24.44 23.77 50.462 1122 1.058 0.659
2 1.001 758.356 24.29 23.90 36.610 2.376 1.542 0.954
3 1.117 758.415 24,01 23.47 31.484 3.004 1.734 1.074
4 1.166 758.484 23.86 23.34 29.640 3.290 1.815 1.124
5 1.418 758.544 23.98 Za.51 18.777 5.030 2.245 1.387

Slope (m): 1.62707

Intercept (b): -0.01273

Correlation coefficient (r): 0.99981

Uncertainty (k=2): 0015  m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature | Temperature Ap_meter Bp_Orifice Standard Flow [@g]
Plate [Pa] [Ta) [Tm] by
m*/min mmHg € e mmHg inH,0 m*/min

1 0.705 758.329 24.44 2377 50.462 1122 0.664 0.659
2 1.001 758.356 24.29 23.90 36.610 2.376 0.965 0.954
3 1.117 758.415 24.01 23.47 31.484 3.004 1.085 1.073
4 1.166 758.484 23.86 23.34 29.640 3.290 1.135 1.122
5 1.418 758.544 23,98 23.51 18.777 5.030 1.404 1.385

Slope (m): 1.01912

Intercept (b): -0.00799

Correlation coefficient (r): 0.99981

Uncertainty (k= 2): 0.015  m’/min

***End of Certificate of Calibration***

NAC

JIRANATE ASSOCIATES CO., L!




A7-TISTR NSC-TISI-TIS 17023
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 135/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +£3)°C
Manufacturer :ACO Relative Humidity : (50 + 15) %

Model 7 2127 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4, Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 13 Jan. 2023

Date of Calibration - 18 Jan. 2023 1 f.

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luane,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahenyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitemwww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND

A-TISTR NSC-TISI-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0219 MTC No. EEL. BP. 135/0166

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value [ Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 =18 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 2.15 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

PR o 1

T 31ISTR

Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 19 Jan. 2023 Ref : 2011266011300149001

End of Certificate 212

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambaon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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AITISTR NSC-TISI-TJS: 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 136/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom A.Srimahaphote Prachinburi 25140.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer : Rion Relative Humidity : (50 +15) %

Model :NC-74 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 135046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on ﬁctual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 13 Jan. 2023
Date of Calibration : 18 Jan. 2023 1 /-

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.98 -0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1001.5 1.5 sl [ +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.00 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.16 dB fi

Calibrated by : Approved by :
o< ; kp
i A0 IDI T
Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of Issue : 19 Jan. 2023

Ref: 2011266011300149002

End of Certificate 22
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Request No. 21-66/0219 MTC No. EEL. BP, 144/0166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address : 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature k234 3)°C
Manufacturer :ACO Relative Humidity (50 + 15) %
Model o 6236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1192014

Microphone : 7052NR No.73303

Preamplifier i-

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.
. Decade Attenuator Ando AL-205 S/N 00464602.
. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,

= - B o

. Digital Multimeter Fluke 8520A S/N 4985007.
7. Pistonphone Rion NC-72 S/N 00402446.
8. Measuring Amplifier Britel&Kjzr 2636 S/N 1537484,

Date of Receipt : 13 Jan. 2023

Date of Calibration : 13 Feb. 2023 : 1/9

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor :
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Request No. 21-66/0219 MTC No. EEL. BP. 144/0166

9. Power Amplifier Britel&Kjar 2706 S/N 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No, 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration  : [3 Feb. 2023 2719

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor o
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1. Absolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 144/0166

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) [limit class 2(+dB)| (£dB) of measurement (+dB)
114.00 1139 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

114.1 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
19.7 0.10 N/A

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

Date of Calibration

Frequency |Measured value| Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13:1 0.10 N/A
C-Weight 18.0 0.10 N/A
Flat 21.9 0.10 N/A
: 13 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.

3/9

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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Request No. 21-66/0219 MTC No. EEL. BP. 144/0166

3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.1 0.1 0.0 1.5 0.45 0.6
1 000 -0.6 -0.6 -0.5 1.0 0.45 0.6
8 000 -2.3 -2.5 -2.1 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response curve(dB) | Acceptance limit|Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.1 0.0 -0.1 2.0 0.20 0.6
125 0.0 0.0 -0.1 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.1 0.0 -0.1 2.0 0.20 0.6
4 000 -0.4 -0.4 -0.1 3.0 0.20 0.6
8 000 -0.6 -0.6 -0.2 5.0 0.20 0.7
Date of Calibration : 13 Feb, 2023 4/9
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5. Long-term stability
Measured Deviated value | Acceptance limit [ Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 13 Feb. 2023 5/9

The results relate only to the items tested/calibrated or value assigned.
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit [ Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 113.9 -0.1 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 88.9 -0.1 13 0.30 0.3
84 84.0 0.0 11 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 [l 0.30 0.3
64 63.9 -0.1 1.1 0.30 0.3
59 58.9 -0.1 W0 0.30 0.3
54 53.9 -0.1 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 38.9 -0.1 1.1 0.30 0.3
Date of Calibration : 13 Feb. 2023 6/9
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7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
34 34.0 0.0 1.1 0.30 03
33 33.0 0.0 141 0.30 0.3
32 32 0.1 1.1 0.30 0.3
31 31.1 0.1 1.1 0.30 0.3
30 30.2 0.2 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
g value (dB) value (dB) valuc (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 11 0.30 0.3
20-110 94.0 94.0 0.0 L1 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 13 Feb. 2023 Tr9
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated | Acceptance | Uncertainty| Maximum-permitted uncertainty
a0 value (dB) value (dB) |value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 35 35.0 0.0 1.1 0.30 0.3
20-110 25 25.3 0.3 1.1 0.30 0.3
20-100 25 253 0.3 1::1 0.30 0.3
20-90 25 25.2 0.2 111 0.30 0.3
20-80 25 25.0 0.0 1.1 0.30 0.3

9. Tone burst response
Time Toneburst Measured Deviated Acceptance | Uncertainty| Maximum-permitted uncertainty
Weighting |Duration, Tb(ms)|  value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 98.9 ~0:1 +1.0;-2.5 0.20 0.3
0.25 89.2 -0.8 +1.5;-5.0 0.20 0.3
200 109.5 -0.1 +1.0 0.20 0.3
Slow
2 89.8 -0:2 +1.0; -5.0 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 0.3
0.25 80.9 -0.1 +183:<8.0 0.20 0.3
Date of Calibration : 13 Feb. 2023 8/9
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10. Peak C sound level

MTC No. EEL. BP. 144/0166

Number of cycles in | Anticipated| Measured | Deviated Acceptance  |Uncertainty| Maximum-permitted uncertainty
test signal value (dB) |value (dB)| value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
Negative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance  |Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)[limit class 2(+dB)| (+dB) of measurement (+dB)
133.0 133.0 0.0 15 0.20 0.25
12. High-level stability
. Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
Lune value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by

Approved by :

i L P ud | s i =

208 ES § r.ﬁ
Electrical and EleCtronic Standards Laboratory

Date of Calibration

: 13 Feb. 2023
: 13 Feb. 2023

Date of Issue Ref: 2011266011300149010

End of Certificate

Industrial Metrology and Testing Service Centre
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Request No. 21-66/0219 MTC No. EEL. BP. 145/0166

Submitted by
Address

Calibrated at

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 2234 3)°C
Manufacturer : ACO Relative Humidity 1 (50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1192015

Microphone
Preamplifier

Standards used :

W R N

~] Oy

Date of Receipt

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.

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

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

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446,

. Measuring Amplifier Britel&Kjer 2636 S/N 1537484,

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

: 7052NR No.73304

: 13 Jan. 2023
- 13 Feb. 2023 1/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0219 MTC No. EEL. BP. 145/0166
9. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY 44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 13 Feb. 2023 2/9

The results relate only to the items tested/calibrated or value assigned.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP, 145/0166

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
114.00 112.0 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 115.8 dB.
2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (£dB)
19.8 .0.10 N/A

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

Frequency | Measured value| Uncertainty Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 15.6 0.10 N/A
C-Weight 212 0.10 N/A
Flat 25.6 0.10 N/A
Date of Calibration : 13 Feb. 2023 3/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0219 MTC No. EEL. BP. 145/0166
3. Acoustical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit |Uncertainty| Maximum-permitted uncertainty

(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

125 0.1 -0.1 -0.2 1.3 0.45 0.6

1 000 0.0 0.0 0.1 1.0 0.45 0.6
8000 <25 =2 ~1:7 5.0 0.45 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit [Uncertaintyf Maximum-permitted uncertainty

(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)

63 0.1 0.0 -0.1 2.0 0.20 0.6

125 0.1 0.0 0.0 13 0.20 0.6

250 0.0 0.0 0.0 1.5 0.20 0.6

500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 0.0 0.0 -0.1 2.0 0.20 0.6
4 000 -0.4 -0.3 -0.1 3.0 0.20 0.6
8 000 -0.6 -0.6 -0.2 5.0 0.20 0.7

Date of Calibration : 13 Feb. 2023 4/9

The results relate only to the items tested/calibrated or value assigned.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219

5. Long-term stability

MTC No. EEL. BP. 145/0166

‘ Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
fme value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0

0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency Measured Deviated value | Acceptance limit |  Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency Measured Deviated value | Acceptance limit |  Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

Fast 94.0 0.0 0.1 0.20 0.2

Slow 94.0 0.0 0.1 0.20 0.2

Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration

: 13 Feb. 2023
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Request No. 21-66/0219

7. Level linearity on the reference level range

MTC No. EEL. BP. 145/0166

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.1 0.1 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 Ll 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.2 0.2 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 64.0 0.0 1.1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.1 0.1 1.1 0.30 0.3
44 44.1 0.1 1.1 0.30 0.3
39 39.1 0.1 1.1 0.30 0.3

Date of Calibration

: 13 Feb. 2023
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The results relate only to the items tested/calibrated or value assigned.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 145/0166

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

Anticipated Measured Deviated value| Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

34 342 0.2 1.1 0.30 0.3

33 332 0.2 1.1 0.30 0.3

32 323 0.3 1.1 0.30 0.3

31l 313 0.3 1.1 0.30 0.3

30 304 0.4 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance  |Uncertainty| Maximum-permitted uncertainty
e value (dB) value (dB) | value (dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 Ll 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 93.9 -0.1 1.1 0.30 0.3
Date of Calibration : 13 Feb. 2023 7/9
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Request No. 21-66/0219 MTC No. EEL. BP. 145/0166
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
A value (dB) value (dB) [ value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 33 35.0 0.0 11 0.30 0.3
20-110 25 25.3 0.3 1.1 0.30 03
20-100 25 25.3 0.3 1.1 0.30 0.3
20-90 25 253 0.3 1.1 0.30 0.3
20-80 25 25.1 0.1 1.4 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Weighting | Duration, Tb(ms) | value (dB) | value (dB)| limit class 2(dB) | (+dB) of measurement (+dB)
200 115.8 -0.2 +1.0 0.20 0.3
Fast 2 98.0 -1.0 +1.0; -2.5 0.20 0.3
0.25 89.2 -0.8 +15; -5.0 0.20 0.3
200 109.3 -0.3 +1.0 0.20 0.3
Slow
2 89.7 -0.3 +1.0; -5.0 0.20 0.3
200 109.8 -0.2 +1.0 0.20 0.3
SEL 2 89.9 -0.1 +1.0; -2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;+5.0 0.20 0.3
Date of Calibration : 13 Feb. 2023 8/9
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Request No. 21-66/0219

10. Peak C sound level

MTC No. EEL. BP. 145/0166

Number of cycles in  |Anticipated Measured | Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
test signal value (dB)|value (dB)| value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance  |Uncertainty] Maximum-permitted uncertainty
Positive Negative
one-half cycle onc-half cycle value (dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
133.0 133.0 0.0 15 0.20 0.25
12. High-level stability
_ Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by :

Approved by :

or

50
Electrical an?Efict n@ﬁ'g télFr%dards Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration

: 13 Feb. 2023

Date of Issue : 13 Feb. 2023

Ref: 2011266011300149011
End of Certificate

The results relate only to the items tested/calibrated or value assigned.
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Request No. 21-66/0219 MTC No. EEL. BP. 140/0166

Submitted by
Address

Calibrated at

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature w23+ 3)°C
Manufacturer : ACO Relative Humidity :(50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1212014

Microphone : 7052NR No.76235

Preamplifier =

Standards used :

.

0o ~1 v Ln

Date of Receipt

Date of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,

. Condenser Microphone Briiel&Kjar 4180 S/N 2889871.

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

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

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

: 13 Jan. 2023
: 10 Feb. 2023 1/9
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219 MTC No. EEL. BP. 140/0166

9. Power Amplifier Briiel&Kjer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11, Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 10 Feb. 2023 2/9
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Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)[  (+dB) of measurement (+dB)
114.00 114.1 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

114.0 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
19.9 0.10 N/A

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

Date of Calibration

Frequency | Measured value | Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.4 0.10 N/A
C-Weight 19.0 0.10 N/A
Flat 23.9 0.10 N/A
: 10 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
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3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.1 -0.1 -0.1 1.5 0.45 0.6
1 000 -0.5 -0.5 -0.5 1.0 0.45 0.6
8 000 0.6 0.6 1.2 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit|Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.3 0.0 0.0 2.0 0.20 0.6
125 0.1 0.0 0.0 1.5 0.20 0.6
250 0.1 0.0 0.0 1.5 0.20 0.6
500 0.1 0.0 0.0 LS 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 -0.1 0.0 0.0 2.0 0.20 0.6
4 000 -0.4 -0.3 -0.1 3.0 0.20 0.6
8 000 -0.6 -0.6 -0.2 5.0 0.20 0.7
Date of Calibration : 10 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
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5. Long-term stability
Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit|  Uncertainty Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2

Date of Calibration

: 10 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
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7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit| Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 Il 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 83.9 -0.1 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 64.0 0.0 1 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 0.3
39 39.0 0.0 1.1 0.30 0.3

Date of Calibration : 10 Feb. 2023
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Request No. 21-66/0219

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

MTC No. EEL. BP. 140/0166

Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

34 34.1 0.1 1.1 0.30 0.3

33 33.1 0.1 1 0.30 0.3

32 32.2 0.2 1.1 0.30 0.3

31 312 0.2 1.1 0.30 0.3

30 30.3 0.3 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
o value (dB) value (dB)  [value (dB)[limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 il 0.30 0.3
20-110 94.0 94.0 0.0 1.1 0.30 0.3
20-100 94.0 93.9 -0.1 | 0.30 0.3
Date of Calibration : 10 Feb. 2023 7719
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured Deviated Acceptance Uncertainty] Maximum-permitted uncertainty
RanE value (dB) value (dB)  [value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 35 35.0 0.0 1.1 0.30 0.3
20-110 25 254 0.4 1.1 0.30 0.3
20-100 25 253 0.3 1.1 0.30 0.3
20-90 25 253 0.3 1.1 0.30 0.3
20-80 25 25.1 0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated | Acceptance  [Uncertainty| Maximum-permitted uncertainty
Weighting |Duration, Th(ms) value (dB)  |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 115.9 -0.1 +1.0 0.20 0.3
Fast 2 98.3 -0.7 +1.0;-2.5 0.20 0.3
0.25 89.5 -0.5 +1.5;+-5.0 0.20 0.3
200 109.4 -0.2 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0;-5.0 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 89.9 -0.1 +1.0;-2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 10 Feb. 2023 8/9
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10. Peak C sound level

Number of cycles in | Anticipated| Measured | Deviated Acceptance Uncertainty] Maximum-permitted uncertainty
test signal value (dB) [ value (dB)| value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
133.0 133.0 0.0 1.5 0.20 0.25
12. High-level stability
_ Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
fme value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated b

Date of Calibration

: 10 Feb. 2023

Approved by :

£ wm ey

STL
ie’Standards Laboratory

=i -- =y
40
Electrical and E1&¢ tl"%lq

Industrial Metrology and Testing Service Centre

: 10 Feb. 2023

Date of Issue Ref: 2011266011300149006

End of Certificate
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Submitted by
Address

Calibrated at

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature s(234.3)°¢
Manufacturer : ACO Relative Humidity (504 15) %
Model : 6236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1212015

Microphone : 7T052NR No.76236

Preamplifier =

Standards used :

£ W N

e -1 o

Date of Receipt

Date of Calibration

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjzr 4180 S/N 2889871,

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

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

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Briiel&Kjar 2636 S/N 1537484,

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

: 13 Jan. 2023
: 9 Feb. 2023 1/9
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9. Power Amplifier Briiel&Kjaer 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 9 Feb. 2023 2/9
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
114.02 114.4 114.0 0.0 1.0 0.30 N/A

Date of Calibration

was then completed at the display of

113.8 dB.

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
19.8 0.10 N/A

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

Frequency | Measured value | Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 132 0.10 N/A
C-Weight 18.6 0.10 N/A
Flat 23.7 0.10 N/A
: 9 Feb. 2023 3/9
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3. Acoustical signal test of frequency weightings
Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.4 0.3 0.3 1.5 0.45 0.6
1000 -0.8 -0.8 -0.8 1.0 0.45 0.6
8 000 =12 -1.2 -0.8 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit{Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.1 0.0 0.0 2.0 0.20 0.6
125 0.0 0.0 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.3 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 0.0 0.0 2.0 0.20 0.6
4 000 -0.4 -0.4 0.0 3.0 0.20 0.6
8 000 -0.6 -0.7 -0.2 5.0 0.20 0.7
Date of Calibration : 9 Feb. 2023 4/9
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5. Long-term stability
Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 9 Feb. 2023 5/9
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Request No. 21-66/0219

7. Level linearity on the reference level range

MTC No. EEL. BP. 138/0166

Anticipated Measured Deviated value | Acceptance limit | Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 1.1 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 0.3
99 99.0 0.0 I:1 0.30 0.3
94 94.0 0.0 1.1 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 83.9 -0.1 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.2 0.2 1.1 0.30 0.3
69 69.1 0.1 ] 0.30 0.3
64 64.0 0.0 11 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.1 0.1 il 0.30 0.3
44 44.1 0.1 1.1 0.30 0.3
39 39.0 0.0 1.1 0.30 0.3
Date of Calibration : 9 Feb. 2023 6/9
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Request No. 21-66/0219

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

MTC No. EEL. BP. 138/0166

Anticipated Measured Deviated value| Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

34 34.1 0.1 1. 0.30 0.3

33 33.1 0.1 1.1 0.30 0.3

32 32.1 0.1 1.1 0.30 0.3

31 31.2 0.2 1l 0.30 0.3

30 30.3 0.3 1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
g value (dB) value (dB) |value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 94.0 93.9 -0.1 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 93.9 -0.1 1.1 0.30 0.3
20-100 94.0 93.9 -0.1 1.1 0.30 0.3

Date of Calibration

: 9 Feb. 2023
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MTC No. EEL. BP. 138/0166

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured | Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
- value (dB) value (dB) |value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 45 45.0 0.0 15l 0.30 0.3
30-120 35 35.0 0.0 Il 0.30 0.3
20-110 25 254 0.4 1.1 0.30 0.3
20-100 25 253 0.3 1.1 0.30 0.3
20-90 25 25.1 0.1 1.1 0.30 0.3
20-80 25 25.0 0.0 111 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Weighting | Duration, Tb(ms)| value (dB) |value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 115.9 -0.1 +1.0 0.20 0.3
Fast 2 98.6 -0.4 10525 0.20 0.3
0.25 89.2 -0.8 +1.85 =50 0.20 03
200 109.5 -0.1 +1.0 0.20 0.3
Slow
2 §9.8 -0.2 +1.0; -5.0 0.20 0.3
200 109.8 =0.2 +1.0 0.20 0.3
SEL 2 89.9 -0.1 +1.0; -2.5 0.20 03
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 9 Feb. 2023
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10. Peak C sound level

Number of cycles in | Anticipated| Measured | Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
test signal value (dB) |value (dB)|value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
Negative half cycle 124.4 124.3 -0.1 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
133.0 133.0 0.0 1.5 0.20 0.25
12. High-level stability
' Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
fime value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated b Approved by :
Electrical and ﬂc@ﬁ&%}%‘ﬁrds Laboratory
Date of Calibration : 9 Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 10 Feb. 2023 Ref: 2011266011300149004

End of Certificate
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

MTC No. EEL. BP. 139/0166

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 123 +3)°C
Manufacturer : ACO Relative Humidity :(50+15) %
Model 16236 Ambient Pressure :(101.325+1.5) kPa
Serial No. 1212016

Microphone : T052NR No.76237

Preamplifier .

Standards used :

L T = O

o = O

Date of Receipt

Date of Calibration

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

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

. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668.

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Britel&Kjaer 2636 S/N 1537484,

: 13 Jan. 2023
: 10 Feb. 2023

1/9
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Request No. 21-66/0219 MTC No. EEL. BP. 139/0166

9. Power Amplifier Brilel&Kjar 2706 S/N 1517650.
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401 A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration  : 10 Feb. 2023 2/9
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1. Absolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 139/0166

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) [limit class 2(+dB)| (+dB) of measurement (+dB)
114.00 114.5 114.0 0.0 1.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

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

Date of Calibration

113.6 dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
20.1 0.10 N/A

Frequency | Measured value | Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.9 0.10 N/A
C-Weight 18.7 0.10 N/A
Flat 23.6 0.10 N/A
: 10 Feb. 2023

379
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor o| ‘! ‘ I

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.orth Websitemww tistr.or.th

Office/Laboratory

50i 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or.th

Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

FM.BL.MTC.002 Rev.4

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th



1737
Rectangle



A7ITISTR

NSC-
CALIBRATION 0037

¥ &3

TISI-TIS 17025

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0219

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 139/0166

Frequency Deviation from [requency response curve(dB) [ Acceptance limit| Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.1 0.0 -0.1 1:5 0.45 0.6
1 000 -0.9 -0.9 -0.7 1.0 0.45 0.6
8 000 0.4 0.4 0.7 5.0 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.1 0.0 0.0 2.0 0.20 0.6
125 0.1 0.0 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.1 -0.1 0.0 2.0 0.20 0.6
4 000 -0.4 -0.4 -0.1 3.0 0.20 0.6
8 000 -0.6 -0.6 -0.2 5.0 0.20 0.7
Date of Calibration : 10 Feb. 2023 4/9
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5. Long-term stability

MTC No. EEL. BP. 139/0166

Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Time
1 value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
= 0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 05 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.1 0.1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 10 Feb. 2023
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Request No. 21-66/0219

7. Level linearity on the reference level range

MTC No. EEL. BP. 139/0166

Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
120 120.0 0.0 14 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 113.9 -0.1 it 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 103.9 -0.1 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 18| 0.30 0.3
89 88.9 -0.1 Ll 0.30 0.3
84 83.9 -0.1 1.1 0.30 0.3
79 79.1 0.1 1.1 0.30 0.3
74 74.1 0.1 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 03
64 63.9 -0.1 }.4 0.30 0.3
59 59.0 0.0 1.1 0.30 03
54 53.9 -0.1 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 1.1 0.30 03
39 39.0 0.0 | 0.30 0.3

Date of Calibration

: 10 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
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Request No. 21-66/0219 MTC No. EEL. BP. 139/0166
7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
34 34.0 0.0 Tl 0.30 0.3
33 33.0 0.0 1 0.30 0.3
32 32.1 0.1 | 0.30 0.3
31 31.1 0.1 1.1 0.30 0.3
30 30.2 0.2 1:] 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated [ Acceptance | Uncertainty| Maximum-permitted uncertainty
SRR value (dB) value (dB)  |value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 94.0 93.9 -0.1 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 93.9 -0.1 L1 0.30 0.3
20-100 94.0 93.9 -0.1 1.1 0.30 0.3
Date of Calibration : 10 Feb. 2023 7/9
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Request No. 21-66/0219

8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

MTC No. EEL. BP. 139/0166

Anticipated Measured Deviated | Acceptance | Uncertainty| Maximum-permitted uncertainty
= value (dB) value (dB) |value (dB)|limit class 2(+dB)| (+dB) of measurement (+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
30-120 35 35.0 0.0 Ji] 0.30 0.3
20-110 25 25.1 0.1 1.1 0.30 0.3
20-100 25 2312 0.2 1.1 0.30 0.3
20-90 25 25.2 0.2 L. 0.30 0.3
20-80 25 251 0.1 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured Deviated Acceptance Uncertainty| Maximum-permitted uncertainty
Weighting | Duration, Tb(ms)| value (dB) |[value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 115.8 -0.2 +1.0 0.20 0.3
Fast 2 98.9 -0.1 +L0-25 0.20 0.3
0.25 89.8 02 +1:854510 0.20 0.3
200 109.5 -0.1 +1.0 0.20 0.3
Slow
2 89.8 -0.2 +1.0; -5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1405-2.5 0.20 0.3
0.25 80.9 -0.1 182500 0.20 0.3
Date of Calibration : 10 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR.
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Request No. 21-66/0219

MTC No. EEL. BP. 139/0166

10. Peak C sound level

Number of cycles in [ Anticipated| Measured | Deviated Acceptance Uncertainty [ Maximum-permitted uncertainty
test signal value (dB) |value (dB)|value (dB)| limit class 2(+dB)| (+dB) of measurement (+dB)
Complete cycle 125.4 125.8 0.4 3.0 0.20 0.35
Positive half cycle 124.4 124.2 0.2 2.0 0.20 0.35
Negative half cycle 124.4 124.2 -0.2 2.0 0.20 0.35
11. Overload indication
Measured value (dB)
Deviated Acceptance Uncertainty [ Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB)|  (+dB) of measurement (+dB)
133.0 133.0 0.0 1:5 0.20 0.25
12. High-level stability
) Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
e value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by :

Date of Calibration

Date of Issue

: 10 Feb. 2023

: 10 Feb. 2023

Approved by :

Electrical and Electronic

\'Jt\.ﬂl

Sta

m |
r;dards Laboratory

Industrial Metrology and Testing Service Centre

End of Certificate

Ref: 2011266011300149005

949
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Submitted by
Address

Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited.

: 122 Moo 2 T.Thatoom, A.Srimahaphote, Prachinburi 25140

- Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280.

MTC No. EEL. BP. 143/0166

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 123 £ 3)°C
Manufacturer : Rion Relative Humidity :(50+15) %
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial No. : 00646442

Microphone : UC-52 No.153069

Preamplifier : NH-24 No.46656

Standards used :

Date of Receipt

Date of Calibration

. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.

. Condenser Microphone Briiel&Kjer 4180 S/N 2889871.

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

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

. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037.
. Digital Multimeter Fluke 8520A S/N 4985007.

. Pistonphone Rion NC-72 S/N 00402446.

. Measuring Amplifier Britel&Kjar 2636 S/N 1537484.

: 13 Jan. 2023
: 9 Feb. 2023

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govern
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The results relate only to the items tested/calibrated or value assigned,
or of TISTR.
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Request No. 21-66/0219 MTC No. EEL. BP. 143/0166

9. Power Amplifier Brilel&Kjar 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

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

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 9 Feb. 2023 2/9

The results relate only to the items tested/calibrated or value assigned.
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Request No. 21-66/0219

1. Absolute Sensitivity

MTC No. EEL. BP. 143/0166

Reference Acoustic Measured value (dB) | Deviation Acceptance  |Uncertainty| Maximum-permitted uncertainty
Signal (dB) Before adjust| After adjust| value(dB) | limit class 2(+dB)| (+dB) of measurement (+dB)
113.97 118.0 114.0 0.0 0.30 N/A

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment

was then completed at the display of

1143  dB.

2. Self-generated noise

2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertainty
(dB) (+dB) of measurement (+dB)
16.7 0.10 N/A

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

Date of Calibration

Frequency |Measured value| Uncertainty | Maximum-permitted uncertainty
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.6 0.10 N/A
C-Weight 18.8 0.10 N/A
Flat 24.1 0.10 N/A
: 9 Feb. 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor o
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Request No. 21-66/0219 MTC No. EEL. BP. 143/0166

3. Acoustical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit| Uncertainty| Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 0.0 0.1 0.1 1.5 0.45 0.6
1 000 0.0 0.0 0.0 1.0 0.45 0.6
8 000 =17 =1:7 -1.8 5.0 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency Deviation from frequency response curve(dB) | Acceptance limit{Uncertainty] Maximum-permitted uncertainty
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.0 0.1 0.1 2.0 0.20 0.6
125 0.0 0.1 0.1 1.5 0.20 0.6
250 0.0 0.1 0.1 1.5 0.20 0.6
500 0.0 0.1 0.0 1.5 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2 000 -0.2 -0.1 -0.1 2.0 0.20 0.6
4 000 -0.3 -0.3 -0.3 3.0 0.20 0.6
8 000 0.0 0.0 0.0 5.0 0.20 0.7
Date of Calibration : 9 Feb. 2023 4/9
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5. Long-term stability
Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
Weighting value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration : 9 Feb. 2023
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7. Level linearity on the reference level range
Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
128 127.9 -0.1 1.1 0.30 0.3
127 127.0 0.0 1.1 0.30 0.3
126 125.9 -0.1 1.1 0.30 0.3
125 124.9 -0.1 ] 0.30 0.3
124 123.9 -0.1 lig] 0.30 0.3
119 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 1.1 0.30 0.3
109 109.0 0.0 11 0.30 0.3
104 104.0 0.0 | 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 Jll 0.30 0.3
89 89.0 0.0 1.1 0.30 0.3
84 84.0 0.0 L 0.30 0.3
79 79.0 0.0 1.1 0.30 0.3
74 74.0 0.0 L) 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 63.9 -0.1 11 0.30 0.3
59 58.9 -0.1 1.1 0.30 0.3
54 53.9 -0.1 1.1 0.30 0.3
49 48.9 -0.1 1] 0.30 0.3
Date of Calibration : 9 Feb. 2023 6/9
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7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated value | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dB) value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
44 439 -0.1 1.1 0.30 03
39 38.9 -0.1 1.1 0.30 0.3
34 33.9 -0.1 1.1 0.30 0.3
29 28.9 -0.1 1.1 0.30 0.3
24 23.9 -0.1 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Measured Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
g value (dB) value (dB) |value (dB)|limit class 2(+dB) (+dB) of measurement (+dB)
80-130 94.0 94.0 0.0 1.1 0.30 0.3
70-120 94.0 94.0 0.0 1.1 0.30 0.3
60-110 94.0 94.0 0.0 11 0.30 0.3
50-100 94.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration : 9 Feb. 2023 7/9
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8. Level linearlity including the level range control

At reference level at 5 dB greater than the under-range on a level range

Anticipated Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty

g value (dB) value (dB) |value (dB)|limit class 2(+dB)|  (+dB) of measurement (+dB)
80-130 85 85.0 0.0 1.1 0.30 0.3
70-120 75 75.0 0.0 1.1 0.30 0.3
60-110 65 65.0 0.0 1221 0.30 0.3
50-100 55 549 -0.1 1.1 0.30 0.3
40-90 45 44.9 -0.1 1.1 0.30 0.3
30-80 35 35.0 0.0 1.1 0.30 0.3
20-70 25 25.0 0.0 1.1 0.30 0.3

9. Tone burst response
Time Toneburst Measured | Deviated | Acceptance Uncertainty | Maximum-permitted uncertainty

Weighting | Duration, Tb(ms)| value (dB) [value (dB)| limit class 2(dB) (+dB) of measurement (+dB)
200 116.0 0.0 +1.0 0.20 0.3
Fast 2 99.0 0.0 HEL10e=05 0.20 0.3
0.25 89.9 -0.1 +1.5; -5.0 0.20 0.3
200 109.5 -0.1 +1.0 0.20 0.3

Slow
2 89.9 -0.1 +1.0; -5.0 0.20 0.3
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 90.0 0.0 +1.0; -2.5 0.20 0.3
0.25 80.9 -0.1 +1.5;-5.0 0.20 0.3
Date of Calibration : 9 Feb, 2023
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10. Peak C sound level

Number of cycles in [ Anticipated| Measured | Deviated Acceplance Uncertainty [ Maximum-permitted uncertainty
test signal value (dB) | value (dB)| value (dB)| limit class 2(+dB) (+dB) of measurement (+dB)
Complete cycle 1254 125.3 -0.1 3.0 0.20 0.35
Positive half cycle 124.4 124.1 -0.3 2.0 0.20 0.35
Negative half cycle 124.4 124.1 -0.3 2.0 0.20 0.35

11. Overload indication

Measured value (dB)
Deviated Acceptance Uncertainty | Maximum-permitted uncertainty
Positive Negative
one-half cycle one-half cycle value (dB)| limit class 2(+dB) (+dB) of measurement (+dB)
136.5 136.5 0.0 1.5 0.20 0.25
12. High-level stability
Measured Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Time
value (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0
Calibrated by : Approved by :

I ; .__'.-:'fng-:
AITISTH

Electrical and Electronic Standards Laboratory
Date of Calibration : 9 Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 9 Feb. 2023 Ref: 2011266011300149009

End of Certificate 9/9
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Alrgas

an Air Liguide company

Customer:

Part Number:
Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

Airgas Specialty Gases
Airgas USALLC

6141 Easton Road
Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

BANGKOK INDUSTRIAL
GAS COLTD
E02NI99E15AC255
EB0152519

124 - Plumsteadville - PA
A12022

H2S,BALN

Customer PO Number:

Reference Number;
Cylinder Volume:
Cylinder Pressure:
Valve Outlet:
Certification Date:

5222002512

160-402443704-1
144.0 CF

2015 PSIG

330

May 31, 2022

Expiration Date: May 31, 2025
e T — B ————— e o S s o ——————————————————————————

Certification performed in accordance with "EPA Traceability Protocal for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This eylinder has a lotal analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use cf this calibration mixture. All concentrations are on a
mole/mole basis unless otherwise noted,

Do Not Use This cﬂinder below 100 ﬁiai i.e. 0.7 megapascals.

ANATYTICAL RESULTS
Component Requested Actual Protocel Total Relative . Assay
. Concentration Concentration Method Uncertainty : Dates
4 HYDROGEN SULFIDE 50.00 PPM 49.58 PPM G1 +/- 2.0% NIST Traceable '_ 05/23/2022, 05/31/2022
NITROGEN* Balance "
[ CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
4 cmIs 122401193440103 CC215534 49.62 PPM HYDROGEN SULFIDE/NITROGEN +/-0.7% Jul 15, 2023
RGM 12338 CC162437 49.14 PPM HYDROGEN SULFIDE/NITROGEN +/-0.7% Jan 25, 2021
The SRM, PRM or RGM noted abaove is only in reference to the GMIS used in the assay and not part of the analysis. 3
_ ANALYTICAL EQUIPMENT
1 instrument/Make/Model Analyticai Principle Last Muitipoint Calibration
i AAI-OMA406-AA210275 NDUV May (4, 2022

Triad Data Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH IS017025 REQUIREMENTS

K=2 95% UNCERTAINTY

NOTES:PRGDUCED IN ACCORDANCE WITH I1S017025 REQUIREMENTS
K=2 95% UNCERTAINTY

PO# 5222002512

NET WEIGHT 4.74 Kgs

GROSS WEIGHT 28.5 Kgs

Page 1 of 1
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Airgas Specialty Gases

Airgas USA, LLC
Y 600 Union Landing Road

R > _
an Air Liquide company Cinnaminson, NJ 08077-0000

Airgas.com

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Part Number: EO3NI9SEB0A0020 Reference Number. 82-401285019-1
Cylinder Number: LL193324 Cylinder Volume: 83.4 CF
Laboratory: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number: B52018 Valve Outlet: 660
Gas Code: NO,NOX,S02 BALN Certification Date: ~ Sep 05, 2018

Expiration Date: SeE 05, 2026

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted,

Do Not Use This Cylinder below 100 psia. i.e. 0.7 megapascals.

'
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 50.00 PPM 50.71 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
NITRIC OXIDE 50.00 PPM 50.67 PPM G1 +/- 1.4% NIST Traceable 08/27/2018, 09/05/2018
SULFUR DIOXIDE 50.00 PPM 50.54 PPM G1 +/- 1.0% NIST Traceable 08/27/2018, 09/05/2018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 16060625 CC442585 50.42 PPM NITRIC OXIDE/NITROGEN +-0.8% Jun 27, 2020
PRM 12368 5604119 29.86 PPM NITROGEN DIOXIDE/AIR +-1.5% Jun 02, 2017
GMIS 7042010104 CC503941 5.101 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Jun 01, 2020
NTRM 14010327 KALO04376 49.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Apr 17, 2024
The SRM, PRM or RGM noted above is only in reference to the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 APW1100391 NO FTIR Aug 09, 2018
Nicolet 6700 APW1100391 NO2 FTIR Aug 31, 2018
Nicolet 6700 APW1100391 S02 FTIR Aug 30, 2018
 § - V—

Triad Data Available Upon Request
NOTES:PO# 5218003935

Net weight: 2736 grams
Gross weight: 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceability Protocol
Document EPA-600/R-12/531. All testing processes and measurements conform to the require
ISO/IEC 17025 and to Airgas ISO 9001:2008 and relate only to items identified on this cert
are certified to be NIST Traceable with total uncertainty as detailed under Analytical Unceg
document shall not be reproduced in full without written approval of the issuer.

(ACCREDITED)

TESTING CERT No. 3082.05

Page 1 of 82-401285019-1
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