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02/632828Fax(

United Analyst and Engineering Consultant Co,, Ltd

msukdl, sukhumvit Road. Bangchak, Phrakhancng, Bangkok
q

2753 2800 www.uaeconsultant.comE-mait: uae@uaeco

0260

sultant.c

CUSTOMER NAME
ADDRESS

CONTACT INFORMATION

SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME
SAMPLING METHOD
SAMPLING BY
ANALYZED BY

PARAMETER

SOLUBLE THRESHOLD LIMIT CONCENTRATION (STLC)

ARSENIC

BARIUM
CADMIUM
LEAD

MERCURY
SELENIUM

SILVER

CHROMIUM
|

SAMPLE CONDITION

REGULATORY STANDARD

ND

DOUBLE A (1991) PUBLIC CO
1 MQO 2, THATOOM, SRIMARAPHOTE, PRACHINBLRI THAILAND 25140
TEL 08 5835 1371 e-mail

ANALYSIS REFORT

LTD (PULP1)

kunnapat_p@doubleal891 com

DOUBLE A (1891) PUBLIC CO. LTD. (PULP1}

: SLUDGE RECEIVED DATE
APRIL 18, 2023 ANALYTICAL DATE
10:50 HOUR REPORT NO.
GRAB WORK NO.

MR YUTTHANAWIN MUENCHOB ANALYSIS NO

MISS CHOMTHANAN APHIPATPAPHA

UNIT

mgiL As

mgiL Ba
mg/i. Cd
mgiL Pb
mall Ha
mgiL Se
mg'L Ag

mg/L Cr

METHOD OF ANALYSIS

WASTE EXTRACTION TEST AND HYDRIDE GENERATION AAS METHOD

WASTE EXTRACTION TEST, NITRIC ACID-HYDROCHLORIC ACID

DIGESTION AND INDUCTIVELY COUPLED PLASMA (ICP) METHOD
"WASTE EXTRACTION TEST, NITRIG ACID DIGESTION AND DIRECT

AIR ACETYLENE FLAME METHOC

WASTE EXTRACTION TEST, NITRIC ACID DIGESTION AND

AIR ACETYLENE FLAME METHOD

WASTE EXTRACTION TEST AND COI D VAPOUR AAS METHOD

WASTE EXTRACTION TEST AND HYDRIDE GENERATION AAS METHOD
WASTE EXTRACTION TEST, NITRIC ACID-HYDROCHLORIC

ACID DIGESTION AND INDUCTIVELY COUPLED FLASMA ({CP) METHOD
WASTE EXTRACTION TEST. NITRIC ACID DIGESTION AND

DIRECT AIR ACETYLENE FLAME METHOD

APRIL 18, 2023

D APRIL 18 - MAY 2, 2023
1 2023-U034185
2023-000007
: T23AG8171-0003

RESULT
REGULATORY
SLUDGE ETP31
' STANDARD
TZ3AGB11-0003
0.0080 | <50
0810 i < 160
ND S0
0091 <59
o 10027 <02
ND S0
ND <5
0.038 <5

GREY SLUDGE

DISPOSAL OF SOLID WASTE OR UNUSABLE MATERIAL NCTIFICATION OF THE MINISTRY OF INDUSTRY (B.E.2548),

APPENDIX 2, ITEM 5.2
NON-DETECTABLE (CADMIUM < 0.006 mg/L. SELENIUM < 0.0008 mg/L. SILVER < 0.005 mgiL).

{MR BHUCHONK PANICHLERTUMPI)
LABORATORY SUPERVISOR
MAY 11, 2023

150 300%2015 CERTIFED
150 400TZ0E CERTIRED

¥ 851 GROUP (THAILAND) €O, LTD

+ PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY
® THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES.
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United Analyst and Engineering Consultant Co,, Ltd

50

Udomsuk 41

1027622828 Fax (2

ukhumvit Road, Bangchak, F anong, Bangkok 1

00 www.uaeconsultant.com E-mail. uae@uaeco

",

{
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1sultant.com

N

&

>

i,
RN

A

A%

L

LABOKATOR Y ACCREDITATION

u
TESTING
No.0063

CUSTOMER NAME
ADDRESS

CONTACT INFORMATION
SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME
SAMPLING METHOD®
SAMPLING 8Y"
ANALYZED BY

PARAMETER

PH (11)

ANALYSIS REFORT

DOUBLE A (18381) PUBLIC CO., LTD (PULPT)

1 MOO 2. THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140

TEL . 08 5835 1371 e-mail : kunnapat_p@doubleaid91.com

DOUBLE A (1991 PUBLIC CO | LTD ({PULP1)

SLUDGE

APRIL 18. 2023

10 50 HOUR

GRAB

MR YUTTHANAW'N MUENCHOB

RECEIVED DATE

REPORT NO
WORK NC.

ANALYSIS NG.

MISS JINTASUPA PLIANSRI

TATAL THRESHOLD LIMIT CONCENTRATION (TTLC)

ARSENIC [As)
BARIUM [Ba)
CADMIUM (Cd

“LEAD (Pb)°
MERCURY (Hg)
SELENIUM (S=;*
SILVER (Ag)
CHROMIUM (Cr)*

SAMPLE CONDITION

maikg
(wet weight
maikg
(wet weighl)
mg/kg
(wet weight)
mgikg
(wet weigit)
maikg
{wet weight)
maks
(wet weight)
mgikg
(wet weight)
mg/kg

(wet weight)

METHOD OF ANALYSIS

ELECTROMETRIC METHOD /US EPA 2004:9045D)

ACIO DIGESTION AND HYDRIDE GENERATION AAS METHOD
(US EPA 1996 30508 AND 1992 70614)

ACID DIGESTION AND INDUCTIVELY
(US EPA 199630508 AND 2018 5010D)

ACID DIGESTION AND DIRECT AIR ACETYLENE FLAME METHOD
(US EPA 1996:3050B ANC

ACID DIGESTION AND DiR!

COUPLED PLASMA (ICP) METHOD

2007: 70008}

= AIR ACETYLENG FLAME METHOD

(US EPA 189630508 AND 2007.70008)

ACID DIGES TION AND COLD VAPOUR AAS METHON

(US EPA 200774718}

ACID DIGESTION AND HYDRIDE GENERATION AAS METHOD

(US EPA 1996 30508 AND 1994:7742)

ACID DIGESTION AND INDUC TIVELY COURLED FI ASMA (IC2) METHOD
US EFA 1996 30608 AND 2018.6010D)

ACID DIGEST/ON AND DIRECT AR ACETYLENE FLAME METHOD

US EPA 199630508 AND 2007 7000B)

#ISONEC 17025 ACCREDITED BY THA! INDUSTRIAL STANDARDS INSTITUTE (TISH

® ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)

¢ VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED
CISPOSAL OF SOLID WASTE OR UNUSABLE MATERIAL, NOTIFICATION OF THE MINISTRY COF INDUSTRY (B.E.2548),
APPENDIX 2, ITEM 5 1

REGULATORY STANDARD

ND

ANALYTICAL DATE

APRIL 18, 2023

RESULT

SLUDGE ETP#1
T23AG311-0004

77 25°C)

0.103

ND

ND

ND

ND

1.53

SREY SLUDGE

APRIL 18 - MAY 11, 2023
2023-UC34186
2023-000007
23AG811-0004

REGULATORY
STANDARD

< 500
< 10,000
<100
<1,000
<

<100

= 500

NON-DETECTABLE (CADMIUM < 0.300 markg, LEAD < 1.55 mg/kg, MERCURY < 0.100 mg/kg. SELENIUM < 0.100 mgkg,
SIVER < 0.250 mg/kg)

IS0 90012015 CERTIFED.
150 MUOT20 CERTIRED

BY BSI GROUP (THAILAND) CO,LTD

(MR BHUCHONK PANICHLERTUMPI)
LABORATORY SUPERVISOR
MAY 11, 2023

» PROHIBITED TO PARTIALLY COFY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATGRY.
® THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMFLES
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AMALYSIS REPORT

¢ DRPUBLE & [ T8 PUBLES G, LT [P
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Analysis Report

IRC Job Mo. @ QT WP004/2023

sl b R

kssued Date : 25 March 2023

REPORT Mo, WODOT 2023
CUSTOMER MAME w3 gniio 1o (19913 shAR ) (sadls 1)
CONTACT NAME ufnyaguia Dygrissady (085-835-1371)
SAMPLING PARAMETER Total Dust and Respirable Dust
SAMPLUING DATE 15 Mach 2023
ARALYTICAL DATE A March 203
SAMPLING IMSTRUMENT Personal Alr Sarmpling Model SEC 224-PC0RE and PV Filter
3
Result {(mg/m’)
Itam Location Measured Time
Total Dust Respirable Dust
1 Waod Harding at Chipper %38 am - 1038 am 034 (1% 1]
p) Wood Handing at Debarkirg Drurm 947 am - 1042 am 0.26 001
3 BC & LK 951 am - 1051 am a.17 001
4 | suuhnauuuy Secured Landfill A2 2.45 prn - 345 pm 0.19 0.03
Stamsdard® 15 5

Reference ; *Motification of Ministry of Interior on Safety In Warking Environment, BE, 2520 (Chermsical Substances)

&
| ; !
Tested by : Lmﬁ% Aoprosved by Akl
Mr, Raiwait S-arrgl:aew I'l."ﬁ.'l'l"nltl_a'g,ra Marmues
Erndronmental Scientist Laboratony Manager
+ DO NOT COFY BARTIAL OF THIS ANAC VRIS SERORT WITHOLT OFFACIL AFPROVAL
o REPCWRTED ANAL TSR REFERS TO SUERITTED SAUEE CWGY Page 1 af I

122 Moo. 2 Thatoom, Sfimahaphate, Prachinbur, 25140 TEL: 037-208-800 Ext.3838 FAX: 02-659-1430



Analysis Report

IRC Job No. : AAH2304323-00

lssued Date = 10 July 2023

REPORT Mo, WDOIE/2023
CUSTOMER NAME T Al @ (19911 $7im anmmu) (el 1)
CONTACT NAME aaufpgaiusta Jyamlszialy (085-835-1371)
SANPLING PARAMETER Total Dust ard Respirable Dust
SAMPLING DATE 23 jure 2073
AMALYTICAL DATE 3 July 2023
SAMPLING IMSTRUMEMNT Personal Air Sarnpling Model SKC 224-PCHRS and PYC Filter
Result (mg/m )
Itz Location Measured Time
Total Dust Respirable Dust

1 Wiaod Harding at Chipper 30 arm - 1030 am 0.25 .05

2 Wood Handirm at Debarking Drum .40 am - 1000 am 0,05 .01

3 |RCALK 10.30 am - 11.30 am 0.30 0.01

Standard* i5 5

Reference : *Motification of Ministry of Interdor on Safety in Warking Environment, B.E. 2520 (Chemical Substances)

i i

Tested by - i L1 foproved by TN
Mr. Kaiwit Sanokasw Wi Thitkansa  Manmuen
Envirommental, Scientist Laboratory Manager

o DO NOT COPY PARTML OF THIS ANAL YRS RERCRT WITHOUT OFFCAL APSROLAL

= REFDRTED ANALYSIS REFERS TO SUBMITTED SAMELE ONLY Page | af 1

122 Moa. 2 Thatoom, Srimahaphote, Prachinburl, 25140 TEL: 037-208-800 Ext, 3838 FAX: 02-650-1430
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Analysis Report

REPCHT Mo, WHOOS 2025

CUSTOMER MAME
CONTACT NAME
MEASLIRED FARAMETER
MEASURED DATE
MEASLIRED TIME

MEASUIRED INSTRLMWAENT

13, 15 March 2023

1000 arm - 12,00 prm

Wet Bulb Globe Temparaturs

Issued Date ;

Vit Rudia e (1991 S e (sadle 1)

Aoufityaajuda Uryeyrissaly (085-835-1371)

Hexat Stress Manitoe Modal Delta Ohm ; HD 322

Job Mo, :

OT.WPO04/2023

Z8 March 2023

Temperature { C)
ttemn Location Type of Work
WB GT DB WBGT | stardard™
1 |Digester Pulp 1 FTUALT 25 6.1 35.5 Z8 14
2 Ll Elir Pudp UL 243 36,0 35,5 27 34
Recowvery Boiler at Burner Floor at
3 - UL 247 334 330 zr 34

Reference :  Minsterial Regulation oo Standard of Safety Administration and Management, Occupational Health and

Erwiranmental Condition conceming Heat, Light and Moise, BE 2559 (Section 1 : Heal}

Tested by : \f‘iﬁ"ﬁ

Mr, Kainit Sanekaew

Ermdronmental Sclentist

ARproved Oy

= 00 NOT COPY PARTIAL OF THIS ANAL YA REPORT WITHOLT OFFICIAL APPROVAL

» REPORTEDY ANAL VSIS REFERS 7O SUBMITTED SAMPLE ONLY

R ———————————

122 Moo, 2 Thatoom, Srimahaphote, Prachinburi, 25140 . TEL: 037-208-B00 Ext, 3838 FAX: 02-659-1430

L ||

M5, Thiftaya Marsmuen

Labaratary Manager

Page 1 of 1



Analysis Report

IRC Job Mo, :  AAHZI04323-00

L .y

Issued Date @ 10 July 2023

REPORT Mo WHOOE/ 2023
CUSTOMER NAME wi dds e (1991) d2vie vrmy) Tsade 1)
CONTACT NAME Anfgsoiuia Dyomisaly 085-835-1371)
MEASLIRED FPARAMETER Wet Bulb Globe Temparature
MEASURED DATE 20, 23 June 2023
MEASURED TIME 945 am - 11.45 am
MEASURED [NSTRUMAENT Heat Stress Monitor Madal Delta Chm ; HD 322
Temperature { C}
Iberm Location Type of Work
WE GT D& WBGT | standard”
1 |Digester Pulp 1 ALY 280 6.5 36.0 31 34
2 |Lme Kin Pulp 1 AT #7B 352 34.0 30 34
Recovery Bailer at Burner Floor at
Dy T 3T 313 356 3 39

Reference: | Ministerial Regulation an Standerd of Safety Adrmintstration and Manapement, Oocoupational Health and

Envronmental Condition comcering Heat, Light and Molbse, B.E. 2559 {Sectlan 1+ Heath

L
LY
Teasted by . N‘ﬁ'ﬁ“l’i Approved by nM"'I"I
o
Wir. Kaiwit Sangkaew Mz, Thittaya Manmuen
Environmental Schentist Labaratony Manaser

« DO NOT COPY PARTIAL OF THIS ANALYSIS REAORT WITHCUT OFFICIAL APPRCVAL

« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE OWNLY Poge I af 1
[ —— ———————1

122 Moo, 2 Thatoom, Srimahaphote, Prachinburd;, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-058-1430
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I'-IEL'-TI.EI-TIE | 7025
Ti-TIETH CALMERATHIN 0037

THAILAND INETITUTE OF SCIENTIFIC AN TECHMOLOGICAL RESEARTUH (TESTIR )

Request No. 21-66/02149 MTC No. EEL. BP. 144/1166

CALIBRATION CERTIFICATE

Submitted by Cntegrated Fesearch Center Compony Limited,
Address : 122 Moo 2 T.Thatoom, A Srimahaphote, Prachinburi 25140
Calibrated ai : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvir Rd., A.Muang, Samuiprakan 10280,

Instrument Calibrated - Ambient Environment

Description : Bound Level Meter Temperase (23 + 310C
Marufacturzr rACO Relative Humidaty {50+ 15) %
Model : G230 Ambient Pressune SOI0,3254 1.3 kPa
Serial Ma. ;192014

Microphone ; TUSINR No 73303

Preamplifier

Standards used :
I. Band Pass Filier Stanford Reseprch Systems SE 650 5™ 28712
. Condenser Microphone Briel &K jar £130 5/N 2889871
. Decade Attenuator Ande AL-205 5/N 00464602,
. FonctiondArbetrary Wavetorm Generator Agilent 332204 S MY 44042668,
. Digital Function Synthesizer NF Electronic Instruments DF-193A 5/N 122037,
- Digital Multimeter Fluke B520A SN 4985007,
. Pistonphone Bion NC-T2 SN 00402446,

P =TT NS T S U R |

. Measuring Amplificr Bribel& K jer 2636 S0 1537484,

Date of Reccipt 13 Jan, 2023
Date of Calibration @ |3 Feb, 2023 1/4
The resiits relate only ta tha ikems testeddcaiibeabed o walue assigned M

Achrertisirs the Reporl Certiioate and putslicity of the esulls escept in Tul aee prohibited untess wiitlen perrission & shitalned from the goveror of TBTR

FRABLMTIC.0GE Fevd

Head Offics OfficesLaboratary Office

35 M 3 Tamibon Khlong Ha, Amphoe Khlong Luang. 5ol 1T, Banepoo Industrish Estate, Sukhumadt Foad, 196 Phahoryothin Road, Chatuchak, Bargkok 10800,
Changaat Pathurnitan 12120, Thailand Arrgrhos Muang (hargeat Sanutprakan 10280, Thalend  Thailand

Tel. {66) 0 2577 9000 Tel. {66) 0 2323 167280 =xt. 115, 116 Tel {66) 0 2579 112130 ext. 5219, 5225, 5117
Faoe, (6610 2577 0006 Faoe, (66)10 2323 0165 Fae (64310 2575 0582

E-mal, : rurnpal@tistnonth \Websitewswwtisitorth E-mal | micgrtstrorth E-mizl - pumaleagtistronth




MEC-TIS-TIS WS
A7 3-TISTH CALIBRATION 0317

THAILANDNSTITUTE (F SCIENTIFIC AMND TECHNOLOGI AL RESEARCH ITISTR)

Hequest No. 21-66/02 19 MTC Mo, EEL.BP. 1440166

2. Power Amplifier Briel&K j=r 2706 SN 1517650

10 Speaker Tannoy Limited, Great Britain Brivish Paoent Mo, 215300,
11 Dagriial Mulimeter Agilent 34400148 5N MY 44005560,
12, Programmable Attenvator Tamogawn TPA-303A 5 2212,

Calibration Procedure :

This mstrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
procadures ware related o the elecirical and acoustic signal ess The elecincal signal west was cartied oul with the
direct measurement method. The ncoustic signal (est was performed in an ancchoic room with the comparison
mepsurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Labhaoratory (EEL), which are traceable to the Intemational Systern of Units through the National Instinge of
Metrology {Thailand),

The information on actual reading s attached berevadth and the incertamiy limits quoted refer to the
measured values only,

The reported expanded uncertminty 15 based upon o stendard uncertamty muttiplied by a coverage factor

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

Date of Calibration  : |3 Feb, 20323 2/9
The results relate only 1o the tems testmdicatdirated oF value assignad F’W

Advertising tha Repart/Cart Ficata and pubiicity of the results except in full are prohibed unlass wilten parrniuion (@ abdsined fram the governor of TISTRL

FM.ELMTCO02 Rewd

Haad Ciffica C¥fica/Laboratony DOffice

3% My 3 Tomison Khlore Ha, Amphoe Khlorg Luang. 5ol 10 Barepoo Industdal Estate, Sudhumtt Road, 156 Prabomyathin Rosd, Thatchas, Bamghok 10500,
Charwsat Pathumthant 12120, Thaland Arnpoe Muzng, Changeat Samutpeekan 10280, Thedand  Thaland

Tiel, (B6) O 2577 9000 Tel (660 2323 167280 ext. 145, 114 Tl 064F 0 2579 113150 emct, 5219, 5225, 5217
Fax. {65] 0 2577 2008 Fas. [66) I 2323 2165 Fa, [6ad) (r 2579 8592

E-rmail : rumpas@istr.orth Websiteownees bistr. oeth E-rrasil & mitcgtistroe th E-rnall | sumaleagtistron i
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MRC-TISETIS 102
¥ I-TISTH CALIBREATION DOET

THAILAKLD IMSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH [TISTR)

Request Mo, 21-66/02 19 MTC No. EEL. BP. L4066

1. Absolute Sensitivity

Reference Acowsiic Measured value (dB) | Deviaton Acceptince | Linceraindy) Max imum-permitted unczraingy

Signal (4B} Before adjust] ARer adjust | valueldB] flimit class 2A44BY  (4dB) af measurement (+dB)

114.00 135 114.0 n.a 1.0 030 MiA

Note: The external calibrution adjustment was firstly perfenned. The internal calibration adjustment

was then completed at the display of  114.1 dB

2. Sell-generated noise

2.1 Normal test

Measured value Uncarninty Pazimum-permtied uncdinly
1dB) il of measurement {+dB)
19.7 0.1 KA

1.2 The microphone of the sound level meter was réploced by electrical signal input device

Frequency |Measurcd value|  Uncedainty | Maximem-penmitted umoerainty
Weghiing (] 1+l R) af mezasurement (HdB)
A-Weight 131 010 MiA
C-Weight 18.0 (.10 NiA
Flat 219 0,10 WA
Date of Calibration : [3 Feh. 2023 3/9
The rEsults relate only 10 the itams testedfcatibrated o salua asshnad VM

futvertizing the Repotiletficate and publicity of the results excopt 0 full are probebsed unbess weitten parmssion (s olytered from e gowernoe of TISTA

P BLATC 002 R

Haad Offica OificaLaboratony Office

35 Mo 3 Tambon Shlong Ha Anphoe Kifong Luang, 5o 10, Bangpan ndusirial Estate, Suidhurmtt Soad, 1458 Phahonyothin Road, Chanuchalk, Sanghok 10900,
Charmgwat Pabbumthand 12320, Thaland Ampice Muang, Chenesat Semutpakan 10580, Thaland Thakand

Tied, (ond 0 57T 5000 Teed, (66} 0 2323 167280 exf, 115, 116 Tel (66) 0 3579 1121-30 ext, 5210, 5225, 5217
Fax, {5a] 0 2577 2009 Fas. [56) 0 2323 9145 Fam (88} 02570 8592

E-rrail : rampigptistr.orth Wabsite-wwhackistr onth E-rasl : imbegediskroe th Errnall © sumalosgetste.onth
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WSC-TISI-TIS 1 7aLs
CALIBRATHIM 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHRNOLOGICAL RESEARCH ITISTR)

Begquest Mo, 21-66/0219 MTC No. EEL. BP. 1440166
3. Acoustical signal test of freguency wekghtings
Froquency Dawiation (rom requency response curveldB) | Acceptance limit | Uneerninty | BMaximom-penmiticd unceriminty
(Hz} A-weight C-weight Flat chass 2 {=dB) (B} of messurement (+dB)
k25 ol 01 .0 1.3 a3 0.
| QDO 0,65 -[.a .5 .0 045 0.5
B OO0 2.3 -2.5 =21 50 043 0.7
4. Electrical signal test of frequency weightings
Frequenaoy Dvinlion from frequency response curve(dB) | Acceptance limit |Lincertainty] Maximum-permitied uncertannty
tHz) A-weight Coweight Flat chags 2 {+4dB) [+dR) of messurement {+d03)
53 a1 0.0 .1 .0 0,20 0.6
125 0.0 0. 0.1 1.5 0,20 0.6
250 Rl .1 .o 1.5 0,20 0.6
500 0.0 0.0 0. 1.5 0,20 .6
| 000 0.0 0.0 .0 1.0 0,20 0.6
2000 =[] (.0 0.1 2.0 0,20 0.6
4 Q00 -4 0.4 0.1 3.0 0,20 0.6
E OO -6 -6 0.2 50 0,20 a.7
Date of Callbration : 13 Fel, 2023 4/9

The resulis redate andy Lo he items tastedfcalibrabed o vaiue arsigned

A

Adweriaing the ReporACedifcare ard publicly of the resulls escepd in full aps prohitited unless written pesmission 15 obfained fiom the govemon of TISTR

Head Ddffice

35 Mu 3 Tambon Kivorg He, Amphos Ehlong Luang,

Chargaat Pathuerthian 1210, Thaland

Tel. d6é) [ 2577 000
Fa (86300 2577 9009

E-mal, | nempalgetisironth Websiasswsactisirorth

Oifice/Labaratary

S 1, Bangooo ndustrial Bsiale, Sukhumsdt Road,
fnphos Musng, Changeat Samutprakan HEL Thailand

Teb. 6] [ 2323 167280 gut. 115, 118

Fae, (6600 2025 0168
E-mal | micgptistronth

FRLBELWTC, O0Z Rew &
Ciffice
184 Prahoryothin Fosd, Chabochak, Bangiok $0500,
Thaland
e, (G8h 0 2579 1121-30 eat. 3219, 5225, 5217
Fax. {66] 0 2579 A5%E
E-mal ; sumalesglidtroeth




TITIETR

WEC-TIETIS TGS
CalIBRATION )

THAILAKMDMINSTITUTE OF SCIENTIFIC AKD TECHNOLOGIC AL RESEARCH ITISTR])

Reguest Mo, 21-660219

5. Long-term stability

MTC No. EEL. BP. 1447166

Mensured Deviated valee | Acceptance limit | Uscermainty | Maximunepermined uncerainty
Tume
value (dB) (dB) elass 1 (B} (+di3) of measurement (+dB)
Begin 94,0
0.4 0.3 LR {E] o1
End 0.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHe
Freguency Mensured Deviatesd value | Acceptapce inig | Uncerainty | Maximum-permitbed uncertainty
Weighting value (dR) (dB) clags 1 (+dB) {+dB] of measurement [+dB)
A-weizht 04.0 1A 0.2 020 nz
C-weight 4. 0.0 0.2 0.20) 0.2
Flat 041 k.1 2 0,20 0.2
.2 Time weightings at 1 kHz
Frequency Mensured Devinted value | Acccptonce limit | Uncermingy | Maximum-permined uncertainty
Weighting vitlue [dR) {dB) clazs I (+dB) (+dB) af measurement (+dlE)
Fast b0 11 Ch.1 020 2
Slow 04.0 .0 ol 020 2
Leq 0ef. (b R 1 0.20 .2
Date of Calibration ;13 Feb, 2023 5790
The resuits refate ondy to the hema stedfcalibmabed or vaiue assaned M

Advertising the ReportCenifcaba and publicEy of the residis excepl in fll are ponibited wnless withen peomission 5 obiained fom the gowerior of TISTR

Head Offica

A% Mu 3 Tambon Ko Ha, Amphoe Khlone Luans,

Chanpwal Pathurmiheni 12150, Thailand

Tel (a6} 0 2577 PH00
Faw (G630 2577 2009

E-mal : nrgai@tsir.onth Webdbbeweis tsironth

CrificesLaboratony

S0l 1, Bangpoo ndustral Estate, Sukhummit Aoad,

Amiphoe MUgng, Changwat Samatpeskan 10260, Thaland

Tel {641 02323 1672-80 el 115, 116

Fas (66) 0 2323 G165

E-mal : micgtistror.th

P AL MTE00E Ravd

Oiffice

196 Frahomothin Road. Chahachak, Sangck 10500,
Thaland

Teel, (66} 0 2579 1121-30 ewd, 5210, 5225, 5217
Fax. |66 0 2570 §502

E-mak . sumalesStistrorth




THAILAMD INSTITUTE OF SCIENTIFIC AMD TECHNOLOGICAL RESEARCH {TISTH]

Request Mo, 21-8060219

7. Level linearity on the reference level range

ATIETA

MEC-TISI-TIS 1S
CALITBHATHIN 0007

MTC No. EEL, BP, 144166

Anticipated Measured Deviaed value | Accoptance lnnit | Uncertainity - | Maximum-permitied uncertainty
value (dB) vaiue {dB) (dB) ehss 2 {HdE} i+dB) of measurement (+dB)
120 120,08 0.0 l.1 030 03
119 [19.0 0.0 1.1 .30 0.3
14 1139 -1 I.1 030 0.3
109 L1050 0.0 I.1 030 0.3
104 101 0.0 l.1 0.30 0.3
] 0.0 0.0 1.1 .30 (3.3
4 24.0 0.0 1.1 0.30 0.3
&0 ARG -0l 1.1 0.20 0.3
4 34.0 0.0 11 030 0.3
79 9.0 0. 1.1 0.30 .3
T4 4.0 0.0 1.1 0.30 03
69 5.0 0.0 .1 030 3
4 63.9 -1 1.1 0,30 3
59 SRS =) 1 1.1 0,30 0.3
54 539 -1 1.1 0.30 .3
49 49,0 0.0y 11 030 i
44 44,1} G 1.1 .30 03
39 JEN =01 1.1 0,30 3
Date of Calibration ;|3 Feh, 2023 g
The riesulis relate iy (o the thems tesfeckicalbrated oo valie saigread W

AlfverTiang the RepomCeniiabe and publiciy of the resuits escepl n full are pobibted unless weitten pemission 15 obtained from the sovemar of TISTR

Head Office

35 MU 3 Tambon Kikorg Ha, Amphce Kiviong Luang,
Changaal Pathumithani 12120, Thalad

Tel {66) I 2577 PHC0

Fape (RA) O 2577 2000

E-mal, : numipslgtstr onth Wabsibaowsess bstr.orth

DfficefLabaratony
508 1C, Bangpoo ncusinal Estae, Sukhwrsmd Aoed,
Amphoe Musryg, Changwat Samutprken 10280, Thaland

Tel, {66) 02323 167280 ext. 115, 114

Fae {660 0 2525 QEAS
E-rnali © mitceptisteor th

= B

FM.BL.MTT 002 Rev.d
CHfica
186 Frabonvothin Aced, Chatechak, Bangkok 10200,
Thatand
Tied, (9ah 0 257% 1121-30 ext. 5215, 5225, 5217
Faw {66] {2579 5592
E-rmnak : sumblesglistrernth
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MEL-TISI-FIS § Wl
IITIETH CALIBRATROH 0037

THAILANDY INSTITUTE OF SCIENTIFIC AND TECHRNOLOGIHCAL RESEARCH (TISTR]

Request No, 21-66/021% MTC Mo, EEL. BP. 1440166

7. Level limearity on the reference level range {(cont. )

Anticipated bieasurcd Devimed value | Acceplance Thnit Lincortninty Maximum-permined wscertingy
vilue (dB) valwe {dB) (dB) class 2 (40 B) i+dB) of mcasurement [+dB)

H 34,0 0.0 1.1 .30 03

i3 3310 0.0 1.1 30 0.3

32 K 0.1 [.1 030 (3

3l il .1 .1 (L0 3

ki) Jo.2 2 1.1 030 0.3

&, Level linearlity including the level range control

At reference sound level on the reference level range

Anticipated Peasured Drzviated Agcoptance Uncertaingy | Maximum-permitted umoertainty
Range
vilue (dB| vales (dB) [ vabue (dBH liwar elags 20445 [ +dE} of measurement (+dB}
40-134 .0 Q4.0 L, ch 1.1 .30 03
30120 4.0 040 oL 1.1 0,30 0.3
201110 Q4.0 Qa0 0.0 1.1 0,30 0.3
20- 14 4.0 940 0L i1 030 0.3
Date of Calibration 13 Feh., 2023 T/8
The resuits relade only ta ihe ibems tastedfcalibratad o value assened M

Advertising ihe ReporOentilicate and publiciy of the resulls except in dull ate peohibited uniless wiillen permsson & obtamed frorn the govemor of TETR

FABLMTC M0 e 4
Head Dffice OfficesLabaratony Cfice
3% v 3 Tambon Ehlong Ha, amphoe FHong Luang, . 501 1L, Banepod iIndustriad Estabe, Sulhumsdt Road, 176 Phahoryoihin Foar], Chahuchisk, Bangiok. B0S0,
Changwat Pathumthani 12120, Thailand Aphoe Muang Thangwal Samutprakan 10280, Thaland  Thailand
Tal (G0 Z577 9000 Tel, (A6 0 2323 167260 exL 115 116 Tel (66142570 1121-30 mat. 5219, 5225, 5217
Fax (&6} 0 2577 9009 Fax. (56} 0 23273 9165 Face, (6630 2570 @552

E-mal : rampasdtistr.orth Wiebsibeeeetistronth Esrmad ; mbodtistr.or.th E-mail : sumaiesg@tistr.onth




TUTISTR

NEC-TISETIS 17025
CALESRATION 0007

THAILANMD INSTITUTE OF SCIENTIFIC AND TECHNOLOOICAL RESEARCH [TISTR)

Request No. 21-66/0219

MTC No. EEL. BP. 1440166

& Level linearlity including the level range control

Al reference level at 3 dB greaer than the under-range on a level range

Antizipated Measured | Devigted | Acceplnce | Uncemainty | Maxinmum-permitted uncertainty
o value (dB) vaslue B |value (dB ) mii class H=dB)| (=B of measuremeny (+dB)
d0=130 45 45.0 o .1 (.30 0.3
30120 15 35.0 ol I.1 .3 0.3
20-110 25 25.3 0.3 [.1 0.3 0.3
20-100 25 253 3 i 0,30 0.3
20-50 25 253 0.z 1.1 [r.30 0.3
20-E0 15 250 0. 1.1 0,30 0.3
9, Tone burst response
Tume Tonchurst Mensured Deviated Accepiance | Uncertainty | Maximum-permitted uncertainty
Weghting | Dernteom, Thimsdf  wolue (dB) fvalue (dB) liome class 2dB) (=dB) af meagwrensent (+dR)
200 [ 160 .0 10 0.20 0.3
Fast 2 9E9 -{.1 *1.0;-25 0.20 03
0.25 802 0.8 #1.5;-50 (L20 0.3
G 200) 10,5 -1 | e 1 0.20 0.3
2 EQ.E 5 #1.0;-5.0 (20 0.3
20d) I s SN +114 020 0.3
SEL 2 200 .0 +0:-2.5 0,20 0.3
0.25 R 4.1 +1.5.-50 .20 0.3
Date of Calibration : 15 Feh, 2023 E/0
The mesults relate only o the items testedfoaiibrabed or value assigned -!’ff-m

advaising the RepobCenilicate and pubdicity of the msuits except in fdl arm prohiisibed wnbess waitten permission is ofitained from the gowemar of TETR

Head Orffice

15 Mu ¥ Tambon Ehiorm Ha smphoe Khlong s,

Chamgwat Pathumithari 12120, Thallard

Tel. a4k 0 2577 9000
Fax {66 0 2577 2009

Evrraail 5 nampaiglstr o b Wisbime s By ot

OfficasLabaratomy

50i 1, Barpoo industral, Estate, Sukhurmat Road,
Ampie Muang, Changeat Samulprakan 10280, Thaliand

Ted, (Hab 0 2323 1672-80 ext, 115 116
Faw. 166) [ 2323 9145
E-rasl : mbc®distnon th

FMLEL IMTC00Z e, d
Office
it Phahongothin Roag, Chatuchak, Bangkok, 10501,
Thaiand

Tel (66)0 2579 1121-30 ext. 5219, 5285, 5217
Fax. (56} 0 3579 8502
Ermnall : sumaleeddistr.on th




NSC-TISI-T1S § T
CALIARATIRM HEA?

AWTISTR

THAILANMD INSTITUTE OF SCIEMNTIFIC AMD TECHNOLOGHC AL RESEARCH {TISTH]

Reguest No, 21660219

10, Peale C sound level

MTC Mo, EEL. BF, 1440166

Mumber of cycles in ﬁnlinipalcdl befcasured | Devianed Acceplance Lincertaimy| Maxioman-penmitted uncartninty
1est sagnal valie (dB Y | value (B K vilue (AR Bt ¢lass H+dBYH (+dB) of measurement {+=dB)
Camplete cyele 125.4 1258 0.4 30 020 .35
Pasitive hall evcle 1244 124.2 -0.2 290 0,240 (.35
Megative half cycle 1244 i24.2 -0.2 20 020 .35
11 Owerlaad Indication
Measured value (dB)
Devialed Actepiance Uncertaimnty] Moximum-permitted uncertainty
Poaitive Megative
oe=hall cyele anehalf cyele saloe (B lmnt clags H4dB (A8 al mepsurement (£dB)
133.0 133.0 0.0 1.5 0.20 (.25
LZ. High-level stability
Measured Devigted vale | Acceptance fimit Unzeriaingy Magimum-pennited uncerfaingy
e value (dB) (dB) clasa 2 {+dB] {+dB) of measurement { B}
Begin 1290
0.0 03 0140 0.1
End 1290
Calibrated by : roved by :
N R
[Mr. Wittnwat Supanich) n ]
Electrical and Elgt'aulﬂ.mﬁis Laboratory
Date of Calibration : 13 Feh, 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 13 Feb. 2023 Ref: 201 1266011300145010
End of Certificate

The resuits felate only to the Berns tasted/callbratad o valie assigned

Scvertising the AsporCedificabe and publicky of the veseis exoept in il are peohitited wiess wiitlen permisson @ ottaned from the govemor of TETR

Head Offics

55 W 3 Tamizon Khlong Ha, Amphoe Khlong Luang,

Chanipsst Pathumthard 12120, Thailand
Tel {66) 0 Z57T #00
Fau_ (B6)0 2577 2009

E-mail : rumpas@tistr.onth Websibe s tistrorth

OrificesLaboratony

Tel {66) 0 2323 1672-B0 ext 115, 116
Faw. (B6h0 2323 9165

E-mal : méc@tistr.orih

Sl 1C, Baneooo ndustrial Estate, Sukhumedt Road,
Amghoe Waang, Thanpest Sauiprakan 10280, Thedand

FRABL MTCAGE Res.d

Oiffice

156 Fnanormyihin Road, Chaiuchak, Barghok | 090,
Thailard
Tel, d6€) § 2579 1121-30 ext. 5319, 3225 2217

Fape (A6) 0 2570 BRG2
E-rrail : siimateegtistr.orth




NGC-TISI-TIS |8
TTISTA CALIBRATICON 0037

THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNMOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0115 MTC MNo. EEL. BP. 14570166

CALIBRATION CERTIFICATE

Subvmitted by ¢ Imtegrated Fesearch Conter Company Limited.

Address 2 122 Moo 2 T.Thatoom, A Srimahaphote, Prachinburt 25140

Calibrated a : Electrical and Elcctronic Standards Laboratory, Indusirial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Diescription s Sound Level Meter Temperature o . T B

Manufacturer : AT Relative Humidity LES0 = 15) %

Mol 6236 Ambient Pressure sLI00.325+ 1 5) kPa

Senial No. 11920135

Micrephons s TOSIMR No. 73304

Preamplifier

Standards vsed :

. Band Pass Filter Stanford Research Systems SE G50 5™ 28712,

, Candenser Microphone Briiel&Ejer 4180 5N 2889871,

. Decade Anenuator Ando AL-205 SN 00464602.

. Function/Arbitrary Wavelorm CGenerator Agilent 332204 5N MY 440426065,

. Digital Function Synthesizer NF Electronie Instruments DF-193A 5 122037,
. Digital Multimeter Fluke 85204 5/N 4085007,

. Pistonphone Rion NC-72 /N 00402446,

. Mensuring Amplifier Briel&Kjzr 2636 5/M 1517484,

Date of Receipt r 13 Jan, 2023
Date of Calibration . 13 Feb. 2023 178
The rasukls relate only to the items tested oalibrated o value assigned M

Aderbding the RepeitfCertificate ard putlicty of the resulks except In full are prohibited wriess wiithen permission iz chitaired from The gowerss of TRTR

FRLEL MATC.00Z Fevd

Hesd Office OificesLaborakarny Offica

35 My 3 Tamizon Khlong Ha, Armphos Khlorg Lusrg,  Sai 1C, Bangpoo indwsirial Estabe, Sukhumait Road, i5¢ Phahoryothin Boad, Chatuchak, Banghok L0904,
Changwat Pathumthari 12130, Thailand frphoa Muang, Chargeat Samgtprakan 10280, Thailang Thailand

Tel (££)0 2577 G000 Tal (060 X33 167200 @ 115 116 Tal (660 2579 1121-30 x| 5319, 5335, 51T

Fam. (S 0 2577 900%

Fax, I64) D 2322 91845 Fas. 561 0 2575 2502

E-mral | pumpaidtishooth Webshesssawtistrorth E-migil @ mincgstistn, of.in E-rmasil - sumaleegsistuon th
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MEC-TISI-TIS TTRS

AEETISTH Cal. I BRATRON D37

THAILAND INSTITUTE (F SCIENTIFIC AND TECHROLOGICAL RESEARUH (TISTR}

Request No, 21-660219 MTC Mo, EEL. BP. 1450156

9, Power Amplifier Briel&Kjaer 2706 SN 1517650,
10, Speaker Tannoy Limited, Great Britain British Patent Mo, 215300,
11. Dagital Multimeter Agilent 344014 S/N MY 44005560,
12, Programmable Attenuator Tamapawa TP A-303A S 2212,

Calibration Procedure :

This inatrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics = Scund Level Meters - Part 3 Periodic wesis (2013). These calibration
procedures were related o the electrical and acoustic signal tesis, The electrical signal test was carried out with the
direct measurement method. The scoustic signal st was performed in an anechois room with the companson
measurement method,

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International Svstem of Units through the Mational [nstitute of
Metralogy (Thailand).

The information on actual reading is amached herewith and the uncertainty limits quoted refer to the
megsured vilues only.

The reported expanded vncerainty is based upon o standard uncertainty muliplied by a coverage factor
k=2, providing a level of confidence of approximately %5%.

Pate of Calibration - 13 Feh, 2023 244

Trez results relate anly to the fems testedicalibrated or vaise assaned M
Advartising the Report/ACetificate and publicty of the results sxcapt in Rl ane prohibited unless wilten pesmisbon i oblgned o the governor of TISTRL

FRABL AT 002 Py 8
Head Cdfice CificeLaboratary Office
35 Mu 3 Tamban KHieeg Ha, Amphoe KHong Luang, 5ol 14, Bangpos industriat Estate. Sukhumit Bosd, 196 Phahoryothin Rnsd, Chatuchak, Banghek 10600,
Changeat Fathumthani 12130, Thailand Amiphios Wiana, Cha'rg-uat Sanutprakan 10ZEG, Thadand  Thailard
Tel. {88) [ 2577 S Tel {681 (2373 167 2ED st 115 116 Tel, (551 02579 §021-30 et 5219, 5225, 5217
Fam. (6610 2577 5009 Fan (A610 7333 9165 Foas (B6) 0 2572 8552

E-rmall : rumrgai@tstronth Webibesesyw titr acth E-mal : mitc@atr.orth E-mail | sumalesdnistr.on i




TITISTA

Request Mo, 21-68/0219

MEC-TISI-TIS 1 7035

CALIBRATIFN [UEY

1. Absolute Sensitivity

THAILAMND INSTITUTE OF SCIENTIFIC AND TECHMNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP, 1450166

Reference Acoustic Measured value (dBY | Deviation | Acceptance  [Uncertainty| Maximum-penmitted uncerlamty
Signal (dB} Belore -Iﬂjl.iS! After adjust | valueldB) ] limit class H=dB))  {HdB) of measurement (£dB)
114.00 120 114.0 . 1.0 .30 M

MNote: The extenal calibraton adjustiment was firstly performed. The intemal calibration adjustment

was then completed ot the display of

[15.8 4B.

2. Rell-generated nolse

2.1 Normal tesi

Measured value Uncertainty Maximum-permitted uncertamty
LdB) (+dB]) of measurement (+dB)
9.5 1 1) HiA

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

Frequency | Meassred valwe|  Uincertsinty Maxemurm-permitied uncerbamiy
Weighting {dB) (+dB) of measurement (dB )
A-Weight L5.6 IR {e] HiA
C-Weight .2 IR 1] MiA
Flat 25.6 RN N'A
Date of Calibration ;13 Feh, 2023 379
Vit

The resulis relate enly 10 the iters testedfcatibrated or value assigred

Advertizing the RepotOatifcate snd publicty of the results escept in full are pohibfed urless weitten pammission & obtained framm the powsnorof TISTR,

Head Office

35 Mu 3 Tarnbon Bhiong Ha Amphoe Khiorg Luang
Chargwal Patbumthan 12150, Thiland

Tel (6620 2577 9000
Fax. [68) 02577 2009

Esrad. | nampaigpbistr onth ekl beaweee Sistrorth

DificasLabaratory

Sed 1C, Barmpoo hidustnal Estate, Sufhurmat Roed,
Arrploe Muarg, Changeat Samedprakan 102850, Thaland

Tel. (68N 0 2523 16T2E0 et 115, 114
Fme. {681 F525 G145

E-rail : mic@tistr o ih

FLBL AT 002 Rev.d

(ffica

£ Phabomathin Read, Chatuchak, Bansok 10900,
Makand

el (5600 2579 1121-30 exl, 3219, 5225, 5217
Fax (6] 0 2579 8592
E-rmai ; sumales@hsironth
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MEC-TISI-TIS 19025

THAILAMNIX INSTITUTE OF SCIEMTIFIC AND TECHNOLOGIHCAL RESEARCH {TISTH]

Request Mo, 21-66/02 19

CALIBRATION 0007

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP. 145701 66

Frequency | Deviation from (requency reaponse curveld8) | Acceptance limit | Uncerainty| Maximum-permitied uncertainty
(Hz} A-weight C-weight Flas class 2 (+dB) (B} of measurement (2dB)
125 0.1 0.1 -0.2 1.5 0.45 L6
1 000 0.0 0.0 il 1.0 045 (L6
8 006D 2.5 =2.1 =17 5.0 45 o7
4. Electrical signal test of frequency weightings
Frequency Diewiation fram trequency respornie curve(dBY | Acceptance Tmnit Unm::rtsinl].l Maximum-penmatied uncertanty
{Hz} Asweight | C-weeight Flat class 2 (+dB) (=dB} of mensurement (+dB)
63 ol 0.0 0.1 L] 0.H) 0.6
125 0.1 0.0 (L0 1.5 0.20 (.6
250 oo .0 0.0 .3 .20 0.6
500 0.0 .0 0 | ] 0,20 (L.
1 000 0.0 0.0 0.0 1.0 020 0.6
2000 0.0 (0 -0, 20 0.20 0.6
4 000 0.4 0.3 .1 3.0 0n.20 06
& 000 0.6 .6 .2 5.0 0.20 0.7
Date of Callbration . 13 Feb. 2023 4i9
Tree mesults relale goly G0 the iberd fevtedfcaldrated or value sxsigned. “Ew

Achspitiging the RepomCatdcate and publicity of the rewdts escept in full: are pohibted dnless written pamission is ebialned fram the prvemee of TISTR

Head Office

35 M 3 Tarmbon dhicrg Ha, Amphoe Kiorg Luang

Chargueat Pathurnthani 12120, Thaland

Tel (66} 0 2577 9000
Faw. 166) 0 2577 2009

Esrail ; nampadgeteir onth Wobsttawnes tistr.orth

DiffcesLabaratory

Soé 1T, Bangpoo hidustial Estate, Sukburmdt Aoed,
Arnphce Muarg, Changeat Sarmhpeian 10280, Thaland

Tedl. 56} 02323 147280 pact. 115, 114
Fmd 6] 0 2523 9245

t-mall | micdtistzon th

Offioe

LAt Phabonyothin Aoad, Chabchak, Barghos 10000,
Thaland

FAELMTEOO2 Ry, d

Tel, (5600 2579 1121-30 ew, 5219, 5225, 5217
Fax {66) 0 2579 8522
E-mai ;. sumalessglisiroeth



MEC-TIZ[-TIS |25

ATISTH CALIBRATIENN 001
THAILAMD IKSTITUTE OF SCIENTIFIC AN TECHROLOGECAL RESEARCH [TISTRF
Request Mo, 21-66/0219 MTC No. EEL. BP. 145/0166
S, Long-term stability
Meazired Deviated walue | Accopiance lmil Lncertainty baximum-permitted uncertainty
Time
virlae [dBE) {dB) class 2 {=dB) (B of measurement (£dB)
Bagin g4
0.0 0.3 10 1.k
End 04,0
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency bleasurad Devisted value | Acceptance lwmil | LUncermainty Mlaximum-permiticd uncertainty
Weighting waluwe (dB} (dB} class 2 (+dB) i+dB] of measurement (£dB)
A-weight 4.0 .0 0.2 (.20 0.2
C-weight 4 RV 02 020 2
Flat g1 x1 0.2 (20 2
6.2 Time weightings af 1 KHz
Frequency Pensurel Deviated value | Acceptance limit | Uncermiiy | Maxinuonepermitied uncertainty
Weigliting vitlue (d15) (AR} class 2 (+dB) (+dB) of measwrement (+dB)
Fasi 4.0 0.0 0.1 0.2 0.2
Blow 4.0 (.4 i1 020 0.2
Leq Q.0 0.0 .l 20 L1
Date of Calibration : 13 Feb, 2023 5/0
They pasilis elate ondy (0 the items estedCalfbrated of value axsigred Fw
Abeadisng he Report Candoabe and publaity of the reiulls eszepl in full are prohibited unless wrtten pemission is obtzined from the govamor of TISTR.

FAALMTC0O2 Rav.d

Hiad Dfice Oifice/Laboratory Oifice
35 Mu 3 Tarnbon Bhiorg Ha Aphoe Ehlong Luang, Sod 10, Bangpoo hdustial Exbete, Sukbomrit Poed, L9 Phahonyothin Foad, Chatchek, Bangho 10900,
Thangwal Pathumithen 12150, Thelad Arphoe Musrg, Changaat Samotprakan 10880, Thadand = Thatkand

Ted (4600 679 112013 exg, 5219, 5225, 5217
Faw. (561 0 2579 BE92
E-rall : durnaleaglisroth

Tek, {661 0 2323 167380 et 115, 114
Fax (R6) 0 2525 Q145
E-maf | micggisizorth

Telk, [&6) 02577 9000
Fas (8610 2577 2000
E-mail ; namipaigptistr.onth Websiteweeenctistr.orth
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AATIETH CALIBRATION G037

THAILAND INSTITUTE OF SCIENTIFIC ANDF TECHNOLOGICAL RESEARCH (TISTR)

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

7. Level linearity on the reference level range

Anticipated Ml sred Deviated vahwe | Aceoptance limil S icertainty MMaximurm-permiticd uncertasnty
value {dB) walue {dB) (dB) class 2 (+dB) [=elB) of measurement {HdB)
120 120.0 0.0 1.1 (.30 0.3
e &1 0.1 1.1 0.30 0.3
114 1140 0.0 1.1 .30 0.3
109 109.0 0.0 .1 (.30 0.2
104 104.0 0.0 1.1 030 03
99 9.0 (0 .1 .30 0.3
4 04.0 {0 1] .30 03
89 890 0.0 11 0,30 3
84 240 0.0 L. 0,30 03
% 9.1 .1 1.1 0.30 03
74 74.2 0.2 1.1 .30 03
a4 a1 .1 1. 0.3 043
i G4.0 0.0 | .30 03
9 590 0.0 L.l 0.30 0.3
4 5.0 0.0 11 (1.3 0.3
45 49,1 0.1 L1 030 0.3
4 44.1 0.1 1.1 0.3 03
k1 3ol 0.1 .1 (.30 0.3
Date of Callbration . 13 Feh, 2023 6/9
= Th rasuits telate only 1o the Rems tested alibrated o walus assigned, FM

Adertsing the ReportCemhichbe ard putlicty of P tetilis eedept in Jll-are peohibited unless written permibssion B abtained from the govemers of TISTA

FAALMTC.002 Rervd

Head Office Office/Laberatary Office

3% Mu 3 Tambon Hhlore Ha, Amphoe Khlong Luang,  5ai 1, Bangpoo ndusleisl Estebe, Sukhurrnil Road, 196 Phahernyathin Poad, Chatuchak, Bangkek 10900,
Changwat Pathurnthani 12120, Thailand Farphoe Muarg, Changuat Samutprakan 10080, Thatand  Thailand

Tel. (f6) b 2577 9000 Tel {fi6) 0 2523 167260 axt 115, 116 Tel, [641 02570 113130 ent 5219, 5225, 5217
Fa. [66) 0 2577 5009 Feoe. (66) 0 2823 0165 Fan, (6610 2579 B592
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Request No, 21-066/M219 MTC No. EEL. BP. 145/0166

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

Antficipated Mleasuied Deviated value| Acceptance it Lneertainty haximum-permitted uncerainky
value (B value (dF) (dB} class 2 (+dB} (B of mepaurciment (+dB}

34 34.2 0.2 1.1 (30 0.3

13 ji2 0.2 11 030 03

iz 323 0.3 1.1 0.30 0.3

il 31.3 0.3 1.1 0.30 0.3

M 04 0.4 l.1 0.30 03

8. Lovel linearlity including the level range contraol

At reference sound level on the reference level range

Anticipated Measured | Deviated Acceptance  |Uncertamiy| Maximum-permitied uncériainty
Ran
= yalue (dH] valwe (dBY | value (dB) | limid clags 2(=dB]] (+dB] of measarement (=i

40-130 o4.0 4.0 I NE] .1 .30 0.3
a0-120 04.0 4.0 [ 1.1 30 03
20-110 Q4.0 94,0 0.4 -1 (50 0.3
20100 Y 93149 .1 11 (.30 0.3

Date of Calibration ; 13 Feb, 20323 T/0

The rgults relate only 1o the items tesbedfalibrated o value assipned [‘1.153

Sheaising (ke RepaiCadificate and publeiby of the redolks extept in full are grohibited onfess wiitten permission |z ochtaned from the govemar of TETR

Fro B AT E 00T Arseid
Hegd Office OfficeUakeor atony Cffice:
35 Mu 3 Tambon ¥hiong Ha fenghoe Khlong Luang, S0 1C, Barspon Woustial Extate, Subbisrdl Rosd, 196 Phahemyothin Aoad, Chatuchek, Barghok 10900,
Changueat Pathumthari 12130, Thaiand Aerpihice Muarr, Charpast Sarmutprskan 10200, Thafiand  Thallard
Tel. L66Y 0 Z5TT G000 Tel (66) 0 2323 167280 ext. 115, 114 Tal. (630 25879 1117-20 et 3270 R22E L117
Fauc. (&8 O 2577 SO% Fas. [88] (2523 2165 Fax, (A} 0 2515 858

E-mail ; rampaidiistr.coth Winbstewwwe fistronth E=mal © micgtistror.th E4mall : surralesgisnon th
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Request No. 21-66/0219

MTC No. EEL. BP. 14510166

8. Level linearlity including the level range control

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

Range Anbicipated Mzsured Dreviated Acceplance  (Uncertainty] Maximuimepermirted oncertxinty
wvarlue (dB) value (dB) | value (dB} | limil class M2dB)|  (+dB) of measurcment (+dB)
S0-130 45 45.0 +R14) il 0340 (0.3
30=120 35 350 0.0 [.1 0,30 .3
20-110 25 25.3 0.3 1.1 0.30 0.3
20- 100 25 15.3 0.3 1.1 0.30 0.3
20-90 23 253 0.3 1.1 .30 0.3
20-80 23 25,1 0.1 i | (.30 0.3
9, Tone burst response
Tirmee Toneburst Mieasured Dieviated Accoptance Uncertamty| Maximum-permiticd uscertainty
Weighting | Duration, Thims}]  value (dB) | value (dB}| limit class 20dB) | (+dB) of measurernent (+d8)
200 1158 -0.2 +1.0 020 0.3
Fast 2 98.0 -1.0 1.0;-2.5 0.20 0.3
23 #0.2 (.8 +1,5;-5.0 0,20 L3
g 200 1093 0.3 +1.0 0.20 0.3
2 89,7 4.3 +1.0; 5.0 0,20 0.3
200 1098 0.2 +1.0 0.20 {3
SEL 2 809 -01.1 +140;-2.5 0.20 0.3
0.25 BO.4 0,1 Flia-5d 020 0.3
Date of Calibration : [3 Feb, 2023 LR

The results relate only fo the items testadfcalibrated & value assigned

Vies

Ahvartising tha RaportCaiificate and pridicty of tha recuits escept in full see prahibited urlads witten perrizion i= obtained from thie povemarn of TETR

Hoad Offlce

35 W 3 Tambeon Ehlong Ha Smiphoe Khlorg Limng

Changwat fathumthand 12120, Thaiand

Ted. (&b} 0 2577 9000
Faw. {66) 0 2577 2009

E-rnail - wmpaig@tsironth Webssiewwwa tis orth

Offices/Laboratorny

5ol 1E, Barepao indusiral Esfate, Sukhumuit Roed,
Arnphoe Muarg, Chargwat Sarmutpreken 10280, Theland

Ted. [66k0 2323 1473-B0 &sd. 115, 116
Fax {66 I 2323 9165
E-radl - mic@istrorth

FRABLPATC 002 Ae.d

Office

196 Fhahoryotinn Rood, Chahchak, Bangok 10900,
Thailard

Tal (860 2579 11271-30 @t 5219, §22%, 617
Faoe [} 01 3579 BAGT
E-rnail - surnalesg@isinon . th
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THAILAND INETITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH ITISTR)

MTC Neo. EEL. BP. 145/0166

0. Feak © sound level
Mumber of cyeles in Ami:jpmc:i-!'-'lﬂmred Deviated Acceptance | Uncertainty| Maximum-permitted uncertainty
fest signal value (dB] {value (ABH value (dB limic class Zi-0dR)  (4dB) of measurerment (+di)
Complete cyele 1254 125.8 0.4 30 .20 0.35
Positive half cycle 124.4 124.3 0.1 2.0 0.20 0.35
Negative haif eycle 124.4 124.3 -0.1 20 0.20 035
11. Overload indication
Measured value (dB}
S Negative Deviated | Acceptance | Uncertainty) Maxinwm-permitted uncertainty
ong-half oycle one=half cycle value (dB)| limit class 200dB)Y  (+dB) of measurement {+dB)
133.0 133.0 0.0 1.5 0.20 ih25
12, High-level stability
s Mesured Deviated value | Acceptance limil Uncenaingy P nasmum-permitted uncertainty
value (dB ) (dR) class 2 {=dB) {+dT3) of mexsurernent (+di3)
Begin 129.0
e — 0.0 0.3 010 0.1
Calibeated by - 5
(M. Wittawat Supanich) M |
= irettor
Electrical Bn?l:qtﬂlilél-lﬁdlrds Laboratary
Date of Calibration - 13 Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 13 Feb, 2023

Ref - 20012660113001490] |

End of Certificate G0

Treg rasulis refabe coly (o the iamy tesbedicalbrated o value azaigned

Advmrtising the FepotiCatdicats and publicy of the resully estepl in full are prohibited unliess wrigten pemmission is obfained fionm the sowinge af TISTR

FIABLMTC 003 Fare.d
Head Offica QificeLaboralory Difice
35 M. 3 Tambon Fhiong Ha, Amphoe Brilong Luang, 5ol 1S, Bamapoo nodustrial Estate, Sukbunrdl Poad, 186 Phahonyothin Road, Chabuchal, Barshcs 10904,
Chanipwat Pathurthani 12§20, Thalangd Ajriphoe Muary, Changwat Sarespeoban 10080, Thailand  Thaland

Tel (a6 2577 9000
Fax. I56) 0 2577 90089
E-rriad : rurmpasgtiste.arth Websit=aweaw Listr orth

Tel {§6] 02323 167280 et 115, 1164
Fae (66) 0 2375 G165
E-mal ; micgbistr.onih

Tel, (56} 0 2579 1121-30 e, 5219, 5225, 5317
Fan, (BA) 0 25T E502
E-rmiall, ; sumaless@listr.ornbn
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Request No. 21-66/10219 MTC No. EEL. BP. 152/0166

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 Cenire.

So0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Integrating Sound Level Meter Temperiture (234 3)°C
Manufacturer P ACO Felative Humidity (50 + 15) %
Model : 5236 Ambient Pressure : (101.325+£1.5) kPa
Serial No. 1192006

Microphone : Type T052NR No.73305

Preamplifier

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 5/N 28712,
. Condenser Microphone Bricl&Kjer 4180 5N 2880871,
. Decade Attenuator Ando AL-2035 S 00464602,

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

2
3
4, Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 24041668,
3
6. Digital Multimeter Fluke 85204 5/N 4985007,

7

. Pistonphene Rion NC-72 5/ 00402446,
8. Mensuring Amplifier Briel&Kjer 2636 SN 1337484

Date of Receipt : 13 Jan. 2023
Date of Calibration  ; 7-8 Fob. 2023 19

The resulis relats anty (o the items WsteccalBrated or value assmmed

Advertiing the RepotACatifieats and publicity of the ety escept in Full G probeited ualess writhen peamision is obtsined from the pavemor of TISTR

FMALMTC 002 Feeed
Head Ciffice Office/Lakboratony Oiffice
35 Mu 3 Tamban Khiorg Ha, Amphoe fhicrg Luang,  Sod 16, Bangpoo ndustrial Estata, Sukhwrmet Aoad, L9 Fhabonyedn Road, Chatuchek, Barshak 10900,
Changwat Pathumthanl 12120, Thaland Amphoe Muarg, Changwst Sarulprakar 10080, Thaland  Thaland
Tel. {66) 02677 S0 Tek. [46] 0 2323 1672480 ext. 115, 114 Tell, (6600 3570 117050 e, 5219, 5225, BT
Fan (AEN O Z5TT G009 Fent {BE] 0 2323 5065 Fac (B8] O 25TH BH97

E-rmal ;- ruersa kBt et r o U Webi D owteees L, Gt E-rmail : miciEtstrorth E-mal : sumalsagtstrocth
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Request No. 21-66/0219 MTC No. EEL. BP, 132/0]166

. Power Amplifier Briel&Kjer 2706 5/N 1317650
10. Speaker Tannoy Limited, Great Britain British Patent Mo, 215300
11, Drgital Multimeter Agilent 34401 A 5/N MY 44005360,
12. Programmable Attenustor Tamagawa TPA-303A S/N 2212

Callbration Frocedure ©

This instrument was calibrated by wsing calibration proceduras no CP-102-02 and CP=102-03, which
were based on IEC 61672-3 Electroasoustics - Sound Level Meters - Part 3 - Pariodic tests (2013). These calibration
procedures were related 10 the electrical and acoustic signal tests. The electrical signal test was camied out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
messurement method.

This mstrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are treceable 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 & standard uncertainty multiplied by & coverage factor
k=2, providing a level of confidence of approximately 95%.

Date of Calibration  ; 7-8 Feb, 2023 219

The rasubts relate anly-to the items tested/calibrated o value assgned,
Adverhiing the RepotCetfcate and publicty of the results escept in Full are prohiblbad wiless wiittan permibssion B abfained fioes the goeemar af TIETR

FRLBLMTC.ROE R
Head Oifice HficesLaboratany Office
35 Mu 3 Tamizon Bhlong Ha, Amphoe Fhlone Lusrg,  Sai LG, Bangpos ndustrisl Extate, Sukhomedt Road, 156 Phahomyattin Road, Chatuchak, Bargkon 1DS0,
Charrgsal Pathumtbani 12120, Thailsnd ferghoe Mimng, Changeart Samutprakan 10280, Thaland  Thalland
Teel. (66) 0 3577 000 Teel (EE) O 2535 18T2EB0 et 115 11£ Tel, [55] 0 2579 1121-30 e, 5219, G225, 537
Fa. {861 D 2577 3009 Faee, [66) 0 2355 G165 Fa (6] 0 2579 BEe2

E-miadl ; rumpai@tistranth Websitersatisirorth E-mad : mscgdstronth E-misid, ; sumaleegtisiranth
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Request No. 21-66/032149 MTC No. EEL. BP, 15210166
1. Absolute Sensitivity
Reference hensured value (E8) | Deviatlon | Accepiunes | Uneertminty Maximum-perrnitved
Acozshie Sagnal value  |limit Class 2 unceriainty of measurement
(dB) Before adpesif Adter adjust|  {dB) {=dB} (-+cdB) {+dB)
11396 1096 1139 0.1 L.O 0.30 M/A

Maote: The external calibration adjustment was ftirstly performed. The interral calibration adjustment
was then completed at the display of 115.7 dB.

1. Bellf-penerated noise
1.1 Normal test
Measured value Linceriainy baxinnem-permitted
idB3) (+dB) uncerinimty of measurenent (HdB}
19.8 0.10 N/A

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

Frequency | Measured valwe | Uncerisingy M imurrepermitied
Weighting [ dEE) (8} vncertainty of mensurement (+dB}
A-Weight 14.7 010 NiA
C-Weight 6 0,10 MiA
Flat 24.6 0.10 MNA
Date of Calibration  : 7-8 Feb. 2023 39

B

The resukls relate only to the items testedoaiibrated or value assigned

FALAL, IATT.002 A, d

Head CHfice OfficesLaboratary Office

35 M 3 Tamibon Kiong Ha, Amghoe Khlong Lusary,  5ai 10, Banepod Industrizd Extabe, Sukbhurmydt Road, 1% Phahoryothin Road, Chafuchab, Banshol 10800,
Changwat Pathumthani 321230, Thaiand ferphos Muarg, Changwat Samutprabkan 10230, Thadland Thaland

Tal. (AE) () 2577 SO0 Tl (BE) 0 FAFS 167280 et 115, 116 Tel (66) 3 2579 1121-30 axi. 5215, 5235, 5217
Fax. [shi O 3577 S004% Fax: T4} 0 2323 9165 Fan. () 0 257% 8582

E-mraxl : rumpakiistr.ooth Websitews tisronth E+rizl : rmbogtistar.ih E-rrasil : summaleegtistuon th
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A, Aconstical signal test of Trequency weightings

Frequency | Deviation from frequency resparge | Acceptance limil clags 2 | Uneestainty Muximum=-permitied
{Hz) A-wezight | Cowelgl Flal {dB} {(+dB) [|uncertainty of messurement (+dB]
125 03 0.2 0.0 +1L.5 045 (Lo
| D 0.5 5 0.3 +1.0 hA45 0.6
& 000 1.7 -1.7 2.0 +5.0 043 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency respomse | Acceplance limis chass 2| Uncertainty haximum-permiiiesd
(Hz) A-weipht | C-weight Flaa (A} (+dBY  |uncertinly of measurement (dB
63 0.1 0.0 0.0 +2.0 0,20 L6
125 0.0 0.0 0o +1.5 020 G
250 0.0 o 0.0 15 .20 0.6
S0 0. 0.0 LR +1.5 0,20 0.6
L OO 0.0 0.0 0.0 +1.0 0,20 0.6
T 000 -0l .1 (.o #2.0 0.20 hG
4 000 0.4 0.4 -1 +3.0 .20 0.6
4 0oo 0.7 4.7 -0.2 +5.4 (.20 0.7
Date of Calibration  : 7-8 Feb, 2023 49

The resdis relste only ta the terns tested/calibeated oo value assigned.
Afyeriizing the ReporfCedificate and publicky of the results cocept in full am prohibited wudess wiitten peronission s olebainad froms the goceimr of TSTR

Head Office

35 W 3 Tamben Khlong Ha, Arphos Khiong Lusg,

Chanpwat Pethumtihian 12130, Thalard
Tarl (o O 2377 2000
Fict, (560 2577 2005

E-imai, ; rumipsi@tiste oo th Welmitessww tstranth

CificeLaboratory
Sai 1C, Bangnod Industrish Extabe, Sukhumedt Foad,
Ampihoe Muang, Changeet Samiiprakan G283, Thailan

Tel. (im0 2323 1672-80ext. 115 116

Fax, (%5 0 2323 7165
E-rrasl ; mrbedmdishe. oty

R

FRAELIMTC AR Ravd

Office

1% Phahoryothin Roso, Chatuchal, Bargkok TR0,
ThaRand

Tal {6630 2579 1121-30 ext. 5319, 5335 5217
Faa. (56 0 2579 85352
E-mal - surmatensististr.ornth
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Hequest No. 21-66/0219 MTC Mo. EEL. BP. 15270166
5. Long-term stability
Time pessured Value | Daviated value | Accepiance limil Iaeertainty MaxEmum-permitted
class 2 ursertainty of measunsment
(dB) (dE) PESEY [(+dB) {=db)
o sl 0.0 0.3 0.10 0.1
End Q4.4
fi. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Mensured value | Deviated volue | Acceptance Hmit Lineeriainty Baximum-permitted
Weighiing chiss 2 uneertainty of measuremeni
(@) [dE) (A {=dB] (2B}
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 24,0 0.0 0.2 (.20 0.2
Flat .1 0,1 0.2 0,20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measwred valus | Devialed value | Acceplance fimit Limcerzinly Maximuwm-permitied
Weighting chags 2 ungerizinty of meagenemen
(B} (€8] i+dB) {+dB) (+dB)
Fast 940 0.0 i1 0.20 0.2
Slow 9.0 0.0 0.1 020 0.2
Lzq 4.0 0.0 0.1 0.20 0.2
Date of Calibration - 7-8 Feb. 2023

59

Thp results relate orfy oo he ipemrd testedscalibeated o value sssgred

¥,

Aohvaniting the RepoeLCaniieate and publicily of the reddls escept in Full are pohibibed unlass weitten parmission |5 abtained from the povemoraf TISTR

Haad Dffice

35 M 3 Tarnbon Hhlors Ha Arnphoe Eiorg Luang
Chargwet Fathumsdheni 12120, Thadand

Ted, (56} 0 2577 20D
Fax, {661 2577 2003
Erail

nampRigtsiran b Wabsiteawee Kt onth

Oiffice/Labaratony
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Arnpbce Muarg, Changeat Samutpratan 10280, Thaland

Tk, (66 0 2323 147280 met. 115, 114

Fax. {86) Or 2425 YIaS
E-rmali

mitCgEistr o

FRALMTC 002 Aovd
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Request Mo, 2 1-66/0219

MTC No. EEL. BP. 1520166

7. Level linearity on the reference level range

Anticipated | Mepsured value | Devisted valoe | Acceplance limit Unecestainty Miaximum=permitisd
value clags 2 uneertainty of measerement
(i) {dB) (4B} (zdB} (+dB) (+dB)

122 1222 0.2 [.1 .30 0.3
121 121.2 02 1.1 0.3 0.3
120 120.1 .1 1.1 0.30 a3
19 119.1 0.1 1.1 030 0.3
114 14,1 0.1 1.1 0.30 0.3
108 104.1 .1 1.1 0.30 0.3
104 103.9 1.1 1.1 0.30 0.3
99 99,1 0.1 1.1 030 0.3
94 Gl (] 0.0 1.1 0.30 3
ED 94 0.0 1.1 0.340 0.3
L 83.9 0.1 ik 0.30 0.3
79 79.2 02 1.1 0.30 .3
74 742 02 1.1 0,30 0.3
69 69.2 0.2 1.1 0.30 N3
b (.1 0.1 1.1 0.30 03
59 58,1 0.1 L.l (.30 03
54 54.1 0.1 1.1 0.30 0.3
40 40,1 1 1.1 0.30 0.3
bl 447 02 1k 0.30 0.3
39 39,1 0.1 1.1 030 0.3
34 343 0.3 1.1 .30 0.3
Date of Calibration  : 7-8 Feb, 2023 ;J 9

The results relate only 1o the items tested’cabbrated or value assigned

Aokeartising the RepaotCartificate and publicity of the resuits escept in full are pronibited unlass writton parmission 13 abizingd fram the gosennor of TISTA.

Head Office

35 Mu 3 Tambon Bhiorg Ha Armphoce Khtang Luang,
Changesat Patharmthani $21.50, Thaland

Teel, [85] 0 2877 G000
Fant. () (6 2577 9008

E-rrall - mampa@isir.ooth Wabsieweasitistronin

Office/Laboratony

5oi 1€, Bargpoo Industrial Estafe, Sukhurmat Aned,

Armphoe Muang, Chargwat Samutprmian 10080, Tralland
Tel, (86 02328 167200 ext. 105, 115

Fae {66 02323 9165
E-rnail : mbcggistrorth

A BLMTC0D2 Rawv.d
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191 Phahomyothm Road, Chatuchak, Bangkok 10500,
Thakand
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNMOLOGICAL RESEARCH {TISTR)

Request No, 21-661021%9 MTC Ne. EEL. BP. 15270166
7. Level linearity on the reference level range {cont.)
Anticipared] Measured value | Devisted value | Acceptance limbl Uinecgnnimty haximum-permiited

value lass 2 uncertalaly of measaremesnt

(KE) {dB) {dB) {4dB} (4B} (+d8)
13 313 0.3 1.1 0.30 03
12 32.3 0.3 1.1 0.30 0.3
3l 3ild 0.4 1.1 0.3 03
30 30.5 05 1.1 0.30 0.3

&. Level linearlity including the level range control

At reference sound level on the reference level range

Rarge | Anticipated value | Measured value | Devinted | Acceptance Linceralaty Maximuny-parmitted
valuz | Hmicclass 2 unceriainty of messurement
{d@) idB) [dE} +dB) {+dB} (8]
40-130 94.0 4.0 0.0 1.1 0.30 .3
30-120 04,0 94.0 0.0 Ed 0.30 0.3
20-114 24.0 94,0 0.0 1.1 0.30 03
0-100 9.0 4.0 0.0 1.1 (30 3
Date of Calibration  : 7-8 Feb. 2023 Ti0

H,

L}

Trie mesults relate caly 10 ihe items iestedfcalibraied of valoe assigned
Ahvenrtising - the FepatfCertificate and publicity of the results escept i full are prohibfted unless weitten permizsion iz chtared from the gowvernar of TSTR

FRABL AT 002 Rewd
Head Office Office/Labarafony Ciffice
35 Mu 3 Tarmbon Khlong Ha, Arghoe Bhiorg Luand, . 501 1C, Bangoto ndusiral Exfale, Sudhurmyil Roed, 196 Phataryothin Roed, Chahuchak, Banghok 10200,
Changeaat Patbumthan 12120, Theiland Armphoe Musng, Chargeat Samutprakan 10280, Thatand  Thailand
Tel, (&6} 0 3577 5000 Tel. (B6} 0 J32% 167280 ext, 115, 118 Tel (66) 02579 1120-30axt. SM%, 5228 B17
Fae (4]0 2577 BIOG Fae. 5} 02523 9145 Faer (SA) 02579 8502

E-rnail : nimpasgiicoroeth Webskewwasisnorth Earael ¢ mibog@tistr, or.th E+mail - surnalesgpiisteoor th
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THAILAMNE ISSTITUTE OF SCIENTIFIC ARD T.l:'l::l F‘%DLEI{J[{“&L E:E'QE.-';RE‘}[{TESTEI‘ .
Request No., 21-66:0219 MTC Neo. EEL. BP, 1520166
£. Level lincarlity including the level range control
At reference level at 5 dB greater than the signal kevel that first clause an

indication of under-range on a level range

Runge | Anticipated vnlue| Measured value | Devinted |Acceptance | Uncertainty b aximum-permited
valuz | limit class 2 uncerzinly of messuremen
(4B} (dB} {dB) (+dB] {+dB] (@)
40-130 45 45.1 0.1 1.1 020 0.3
3120 35 350 .0 L 30 0.3
20-110 3 25.5 0.5 L.l (.30 0.3
20-100 25 256 06 il 030 0.3
20-90 25 154 o4 1.1 030 0.3
20-80 25 252 02 L1 0.30 0.3

9, Tone burst response

Time Tonehurs! Measured value | Deviated | Acceptance | Uneertainty Musimum-permitted
Weighting | Duratian, Th value | limit class 2 uncertainty of mesuresment

{ms} (dE) {dB) (dB} (+dB) IdB)
200 116.0 0.0 +1.0 0.20 0.3

Fast 2 OR.E A2 | +1.0;-25| 020 0.3
0.23 B5.6 04 |+1.5-50] 020 0.3
200 1084 -0.2 +1.0 0.20 03

i 2 89.7 -0.3 +1.0;-5.0] 020 0.3
oo 1052.9 0.1 +1.0 0.20 0.3

SEL 2 0.0 0.0 +1.0;-2.5| 020 0.3
0.25 2.0 -1 +1.5;-5.00 020 03

Date of Calibration - 7-8 Feb. 2023 89

H,
The resulls relare oaly 10 the items Tesed’caliicgted o value asdigned
Ageertising the Repometificate and publicity of the results escept in full are prabibied unless waritten permission |3 chiaired fram the sovamar of TETR

ERLEL MTE 002 Aesd
HeEad Office e Lo gt oy O¥fica
35 Mu 3 Tamben Bhlomd Ha, serphae Bhlorg Lueng,  5oi 1T, Bargpoa Industsal Extate, Subbwrmyil Road, 196 Phahonyothin Aoed, Chahchak, Bargkok 1090,
Changeat Pathumthani 12130, Thafand amphoe Mueng, Chergeat Samitprekan 10880, Thailand Thailand
Tagl (48] O 2577 Q00 Teel. (6} 0 2320 147280 et 115, 114 Tal. (B83 0 2679 1127-30 axt, 0250, 5225, 801
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THAILAND IMSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC No, EEL. BP, 15270166
10, Peak C sound level
Mumber of cyches in | Anticipated | Measured | Deviated |Accepance | Uncertainty Makimum-permitied
peed signal valus walui walue  |Jirmil class 2 uncertainly of mesurement
(4B 1dB) (e {+dB) (k48] (4dE]
Compiele ¢ycle 1254 125.8 0.4 10 020 035
Positive half eycle 124.4 124.2 0.2 20 (20 0.35
Negative half cycle 124.4 | 24.2 0.2 2.0 0,20 035
11, Overload indication
Meagured value (dB) Deviated |Acceplance | Uncertainty Maximun-parmitied
Pogitive Mlegative value | limit closs 2 uneenininty of messurement
ane-hall cycle ome-hall eyvele (B} {+dBE] {+dB) (+dB)
[31.1 13l.1 0.0 20 0.20 0.25
12. High-level stabilicy
Time hstsured Drevialed] value | Acceptance limil Lincertainty Maximumpormitied
claga 2 uneertainty of measwoamen]
value (dB) (dB) {+dB) {+dB) [=dB)
o oy 0.0 0.3 0.10 0.1
End [ 31X
Calibrated by : -~ Q Approved by
- “*"f"f} ...................... B,
(Mr. Pannasit Phasingsri} Mo
Electrical and ElebicbniF Hiafdhtds Laboratory
Date of Calibration  : 7-§ Feb. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 13 Feb. 2023 Ref : 201126601 1300149018
End of Certificate 919
— The mesults refate anly to the fems testec'alibrated or value assinas

Avertising the RepotCenidficate and publicity of the results escepl in full are probebded unless sriaben permisdion i@ cbtasined from the povemor of TETR

FRALMTC 00 Parw d
Head Oiffice

Office/Laboratory Office
35 iy 3 Tambon Khiorg Ha, Amphoe Khorg Luang, Sof 1€, Bangpoo ndustrial Extate, Sukhunm Aoad, 196 Fhrabeypctiin Road, Chabuchak, Barghck, 1090,
Chengwat Pathurnihani 12120, Thaland Armphee Muars, Changwat Sernutpraken 10060, Thalard  Thaand
Tl {66 0 2577 2000 Tel, {65} 0 2323 1572-80 ek, 115, 115 Tel. (56} 0 3579 113130 exd, G219, 5225, 5217
Fae (66} 0 3577 G009 Fa (66) 0 2523 G145

Fam. [56) 2575 8502

E-mal : rsmgaigtstr.onth Websibeownwen tistr o th E-mall | sumaleagtstoor th

Email » mitcggist or.th
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MSC-TISI-TIS | J025
T 1-TISTR CALIARATION (HIST

Request No, 21-66/2 19

Submitted by

THAILAND IMSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TESTR)

CALIBRATION CERTIFICATE

» Integrated Hesearch Center Company Limited.

MTC No, EEL. BP. 14(M0166

Address : 122 Moo 2 T.Thatoom, A.Srimahaphate, Prachinburi 25140
Calibrated at : Electrical and Electronic Standirds Labomtory, Industrial Metrology end Testing Service Cenire,
Sai 1C, Bangpoo Industrial Estate, Sukhumvit Rd,, A Muang, Samulprakan 10280,
Instrument Calibrated - Ambient Environment
Description : Sound Level Meter Temperature 3£
Mannfacliurer cACD Relative Humiadity S50+ 15 %
Model 6236 Ambieri Pressure + (100.325+1.5) kPa
Serial Na. 212014
Microphone  TOSINR No, 76235
Preamplifier
Standards used
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2, Condenser Microphone Briel&Kjer 4180 5/N 2889871,
3, Decade Attenuator Ando AL-205 5/ (0464602
4, Funcoon/Adbimiry Wavelform Generator Agilent 332204 5N MY 440426568,
5. Dagital Function Synthesizer NF Electronic Insmuments DF-1934 S 122037,
&, Digiial Multimeter Fluke 85204 ST 4083007,
7. Pistonphone Rion NC-72 5N 00402444,
8. Measuring Amplifier Britel&Ejer 2636 50 15374584,
Drate of Receipi 13 Jan. 2023
Date of Calibration  © [0 Feb, 2023 Lig
AL

Tha resulis relata oniy fo the tars testad caldwated or valus sssigned

Advartising the Report A Carificate and publicity of the sl eecapt in full g pokibfted unlass aeiten pemision i abtained fiom the soregmad of TISTR

Haad Cffice

Tal (56)0 2577 3000

FIUEL MTE D032 Rav A4
CfficesLabaratony Ciffice
35 ki 3 Tammbon Bhlong Hae Amphoe Bhiong Luang,  5od 1C, Bamgpon nolistial Bstate, Sukbnirmd Fodd, 196 Phabameaihin Road, Chatuchial, Bangkos 10600,
Chargwat Pathumthani 12120, Thatand Amphoe Muarg, Clangual Samutpakan 10080, Thalard  Thadand
Ted. (66} 0 2323 167280 ext, 115, 114 Tiel, 56 02576 1121-3 eaf, 5214, 5225, 5217
Fa ) 1 2325 5465 Fax {6E) 0 2578 Bawd

Fas [66) 0 2577 2009

E-rnail : nampaitistr.onth Websbeovwes bistronth Email . micgtbironth E-miad, : sumaleegtistronth
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A-TISTA CALIBRATION 37

THAILANDIRSTITUTE OF SCIEMTIFIC AMD TECHNOLOGECAL RESEARCH {TISTR)

Request No, 21-66/0219 MTC No. EEL. BP. 14000166

9. Power Amplifier Bribel&Kjer 2706 S™ 1517650,
0. Speaker Tannoy Limited, Great Britain British Patent Mo, 215300,
11, Digital Multimeter Agilent 34401 A SN MY 44005 560,
2. Programmable Awenvator Tamagawa TPA-303A 5/ 2212,

Calibration Procedure :

This instrument was calibrated by using calibeation procedures no CP- 102-07 and CP-103-03, which
were based on 1EC §1672-3 Electroacoustics - Sound Level Meters - Part 3 Periodic tesis (2013). These calibration
procedurcs were rclated to the clectrical and acoustic signal 1esis, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic reom with the comparison
measurement method.

This insirument has been calibraled against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are iraceable to the Intemational System of Units through the Mational Institare of
Metrology {Thatland)

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

The reported expanded uncertainty is hased upon a standard uncertainty multiplied by a coverage facior

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

Date of Calibration i 10 Febi 2023 148

The results el only Lo the dems tested/calibmated or value assgned. M
Akeartisng the ReporbCertiicate and publicity of the esults excapt in fuil ae prohibited wniess withan permigsicn is obkaamad from the govaimer of TETR

FRABLMTC.002 Revd

Hiead Office Cifice/Laboratony Offica

35 b 3 Tammbon Kniong Ha Arpphoe Fidong Luang, 56 A0, Begpan ndustial Estate, Sukhumadt Boad, 194 Phahioryethin Road,. Chatuchak, Barghok 10600,
Chargwst Pathumihemi 12100, Thaland Arphoe Muang, Chanawat Samutprakan (0280, Thaland  Thailand

Ted, (86} 02577 8000 Tel iBE10 525 16700 axt. 115 116 Tel. (661 0 2579 112]-30 ext 5219, 5225 5217
Fane. {] 1 2577 9009 Fa, (66) 0 2323 165 Fan_ (66)0 2579 8582

E-rnail : umpadgtisin onth Webstemewsitisirorth E-mail ; srtogitistonth E-mail : sumgteegaistnonth
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Request Mo, 21-687219

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTRE

MTC Mo, EEL. BP. 140/0166

1. Absslute Sensitivity

Reference Acoudlic Measured valoe (dBF | Devistion | Acceplance  |Uncemaingy| Masimum-permiticd wncerzinty
Signal (dB) Belare a.d_iusllhftn: a-:l_iu5:r valuc{dB} | limit clazs HAdBY  (HdE) iff measwremant (+dB)
INER Iid. | | 1.0 0.5 1.0 .30 Mia

Note: The exiernal calibration adjustment was firstly performed. The internal calibration adjusiment

wad then completed at the display of

[ 14.0dB.

2. Sell-generated nolse

2.1 Mormial test

Measured value Uncerainty Max mum-permitied uncertainry
(dR] (4B} of measurement (+dB)
19.9 0.10 M/A

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

Date of Calibration

Frequency | Measured value | Uncemainty | Maximuem-permitted uncertainty
Weighting {dB) {+dB) of measurement (LdB)
A-Weight 134 010 BiA
C-Weight 19.0 0.10 MA
Flat 239 0,10 MNiA
: 10 Feb. 2023

e

Achsprtising the Repardlentificate and publictty of the msuits eecept in full 3 profilited unlads soitien pamission is obtained fiom the gowemnor af TISTRA

The resulis relate enly fo the ltems tested/calibrated or value sssigned

WA

Hizad Oiffice

35 o 3 Tarrban Khong Ha. smphce Khlong Luang,
Chargwat Fathamthani 12120, Thaland

Ted. (G6) 0 2577 S000
Faw [66) 02577 2009

E-rnail - narmpegdishoo th Welbsibawwew Lsironih

Officadl abaratony

S 10, Bangpon industrial Estate, Sukhunmet fioad,
Arnphoe Muang, Changwat Saratpoakan 10280, Thaiared
Ted. (66} 0 2323 167280 ext 115, 116

Faw {66) 0 2323 9165

E-rnail © micgtistrerh

Office

Thaiand

FLBL T 002 Rav

Fax. [ib) ¢ 2589 8392
E-mal ; sumaleegtisirarth

196 Phabernyotbin Fosd, Chehuchk, Bangkck 10500,

Tel, (66} 0 257% 1121-30 exf. 5214, 5225, 5217
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Request No, 21-66/0219

THAILAMD IMSTITUTE OF SCIENTIFIC AND TECHROLOGH AL RESEARCH (TISTR]

MTC No. EEL. BP. 140/0166

3. Acoustical signal test of frequency weightings

Frequency Deviation from [reguency response curve(dB) | Acceptanes limit | Uncerainty| Maximum-permitted uncertainty
{Hzi A-wzighi Coweight Flat class 2 (+dB) ) of measurement {+dB)
125 0l 0.1 0.1 1.5 (.45 0.6
1 000 0.5 0.5 0.5 1.0 (.45 0.6
& 000 6 0.6 1.2 50 045 0.7
4. Electrical signul test of lrequency weightings
Frequency | Devistion from frequency response curveldB) | Acceptance limit [Uncertaingy| Maximum-permitted uncertainty
tHz} A-weight Cewaight Flat class 2 {+dB) (+dB} of measurement {+dB)
63 03 0.0 0.4 2.0 0,24 0.6
125 .1 (0 0.0 1.5 .20 K
250 o1 .0 0.0 1.5 020 0.6
500 i 0.0 0.0 1.5 .20 0.6
| OO (ra 0.0 0.0 1.0 020 e
2000 0.1 0.0 2.0 20 020 (.6
4 Q00 04 .3 -1 in 0.20 06
& 000 0L -6 -0.2 5.0 0.20 0.7

Date af Calibration - 10 Feh, 2023

4/9

The results refate only ta tha Bems testedcalibented o value assigned M
Achert=ing the BeportCertificate anct putlicEy of the results ascept in fil are prohibsited irless saibien permessian & obtaned from the aovemarn of TSTR

FRAEL MTC.002 R

Head Office CfficaLaboratony Office
35 M 3 Tamibon kang Ha, dmphos Ehlong Lueng,. 5ol i, BEanepod Industriss Ectate, Sakhameit RFoad, 1% Prhshoryothin Roed, Chatuchalk, Bangkok 1096,
Changaat Pathumshani 12120, Thaland Arrphioe buang, Chargeal Semutpraksn 10280, Thaland  Thailard

Tl (3e) O 2577 2000
Faa, (B0} 0 257F 500
E-rmad. ;e i@listn o th ks e iistroonth

Tel $66)0 2323 1672-0 exl. 115, 116
Fax. 1561 0 2323 2185
E-mal : micgtistr,onth

Tel, 46810 Z5M 1121-30 axt_ 5219, 5225, 5217
Fai, (56} 0 257% 8592
E-rraal] - sl eagimte o th
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THAILAND INSTITUTE (F SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-66/0219

5. Long-term stability

MTC Mo, EEL. BP, 14000165

Measunad Deviared value | Acceplance limit|  Linceramty Muoximum-permitied uncertaimy
Time
value [dB) (Bl class 2 {=dB) (=di) of mensurement {+dB)
Begin 9a.0
0.0 0.3 .11 .1
End 040
6. Frequency and thme welghtings at 1 kHe
6.0 Frequency weightings at 1 kHz
Frequency Meastired Devimed value | Acceplance limit|  Uncerainty | Maximum-permitted uncerainby
Weighting wirlue (dB] 1di) class 2 {+dB} i=dB) af measurement {+dB)
A-weighi han 0.0 0.2 0.2 2
C-arcight 40 L 0.2 0.20 02
Flat 40 L .2 0.4 02
6.2 Thme weightings at 1 kiz
Froquency Measured Dovipted value | Acceplance limit|  Uncertainty Maximum-permitted unceriainty
Weighting wilue (dB) (dB) class 2 |+dB) {=dB]) of meadurement {=dB)
Fast 24.0 0.0 i1 020 0.2
Slow 24.0 0.0 0.1 020 0.2
Leqg ad.n 0.0 01 (.20 0.2
Date of Calibration 10 Feb, 2023 519
T

The resplts relate only to the ems tasted/callbrated or walue assiened

Achrarlizsirg the BepartCerificate and publicity of the sesults aecept In il ase prohibited unless wiitten perrisson & obtaned from the govermar of TETH

Head Office

35 M 3 Tarrkon Khlong Ha, Arphos Khlong L

Charewat Pathurmthari 12120, Thafland

Tl (&) 0 E5TT SO0
Fax. (S} 02577 90049

E-rmail | rumnpaigiisheon th Weba e tistronth

Offica/Laboratory

501 1C, Fangpon Irdustral Estata, Sukhurmadt Rosd,
Ampnoe Muang Changeat Samutprakan 10280, Thalswd

Tel (a0} 0 2323 1672-00 &x1. 115, 116
Fax. i56) 0 2323 71485
E-rrail ; mbcgtistr. on.th

FRLBL.MTC 002 Aav.d

Office

1546 Prahoryothin Road, Thatuchalk, Banghck 10900,
Thaiard

Tel (66) 0 2579 18210 axt. 5210 5225, 5317
Fax, [dal 0 257 B592

E-mall : sumnaleegiistoorth
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Request Mo, 2E-66/021%

MTC No. EEL. BP. 1400166

7. Level linearity on the reéference level range

Head Cfflce

A0 by % Tarmbon Khlorg Ha, Amphos Bhiong Luang,

Changasat Fathumithan) 12120, Thakand

Tel. [66] 02577 $000
Fax {6610 2577 9009

E-meil : umpai@tntrocth Webstewwe bisir.onth

Anticipaed Ml=nsured Deviated value | Acceptoncs limit | Lincertainty bl aximum-permited unceramty
wlue (dB) value (A1) (dR] class 2 (+dB} (+dB) of measurement (=dB)
130 [20.0 0.0 .1 (.31} 0.3
119 LE9.0 0.0 1.1 L3 03
114 [14.0 {.n [ (.30 03
Log 1090 0.0 L .30 0.3
L04 10603 (i 1.l 0.30 0.3
w9 9.0 . Ll 0,30 03
ad a4.0 0.0 1.1 0.3 03
B9 9.0 0.0 1.1 030 03
B4 33.9 -1 L.l 030 03
72 78,1 0.1 .1 (.30 .3
74 4.1 0.l [ 030 0.3
i) 69 | 0.1 1.1 .30 0.3
&4 4.0 0. 1.1 030 0.3
B} 5840 0.0 1.1 0,30 0.3
34 340 0.0 1.1 0.30 0.3
49 40,0 0.0 .1 030 0.3
44 44,10 0.0 il .30 0.3
£ %0 0.0 1.1 0,30 0.3
Date of Calibration : 10 Feb, 2023 6/9
Tha resulis relate only to the leme tested/calbrated o value assigned I"L'iﬁ

Acheartiznia the ReportaCanttficate and pubBctty of the resukts escept in full ame probibited onles) wridten pemission s obtaned from tha governes of TISTA

Office/Labaratory

Lo 1, Bangpoo Industnal Estate, Sukhuinm Aoad,
Amphos Muarg, Changaat Samotsrakan 10280, Thaland
Tel (66} 0 2323 1672-80 ext, 15, 116
Fas. (66) 0 2323 9165

E-mah : micgtistr.onth

FRLBLAMTC DO2 Ravd

Office

106 Prasherpalhin Road, Chatuchal, Banghok
Thakand

10800,

Tel, (6510 35T% 1121-5{) et 5219, 5225, 5217

Fax: {66] 0 2579 3592
E-miail - sumaleaglistrarth
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Request No. Z1-6670219

MTC No. EEL., BP. 140/0166

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

Anticipated Measured Dreviated walue | Acceptance limis Uincertainty Maximum-penmitted uncerainty
witlue (4B} value (dB) 1 dE) clnss 2 (+dB) {=dB) of measurerment (+dB)

34 341 (k1 1.1 30 L3

33 3.1 1 L.l .30 0.3

32 322 e kl 030 0.3

1 g 0.2 1.1 (.30 0.3

30 303 0.3 LI (.30 0.3

K. Level limearlity including the level range control

At reference sound level on the reference level range

Anbicipated Measured Deviated Acceptance Unn:urmjn:_',J Maximum-permitied uncertamby
Range
walue {(dB) value (fBF  |value CAB] limin class HdB1) (B) of mensurement (+dB)
A0-130 G0 4.0 .0 Il 30 0.3
I-120 G0 Gl 1) 0.0 Il 30 0.3
20-110 4.0 041 IR | H 30 0.3
20-100 S i 039 0.1 [.1 .30 0.3
Date of Calibration ;[0 Feb, 2023 749
The resulis relake only fo the ltams testac/calbated or value assigned IWJ

&cteartising the Reportidentficate and publicity of the rmsuits escept in full are probibfed uidess written parnistion is obtsined from the gosemar of TISTA

Head Office

35 Mu 3 Tambon Ehiorg Ha, Amphoe Khlong Luang,

Crangweart Fachammithani 12150, Thaland

Ted. (G610 2577 3000
Fas {6610 2677 20019

E-rmef : umpai@tisiro th Webstevnee tntr.onin

Offica/abaratony

o 10, Bargpono industrial Estata, Suhurmet finad,

Amphoe MUzrg, Chanowat Samutprakan 10780, Thaland
Ted, (66} 0 2323 1672-80 e, 115, 116

Fas. {66] 0 2323 9165
E-rnail - miicgtistonth

ErdBL WTC 002 Rav.d
O fice
194 Pfﬂﬂ':pﬁth Resddd, Thisuc b, Banghck 109010,
Thaikand
Tol (G630 2579 1121=-50 @, 511G 5225, 5217
Fax [t (2570 &892
E-mal ; sumaleagtisitonth
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Request No, 21-66702 189

MTC Mo, EEL. BP. 140/0166

B. Level linearlity including the level range control

At reference level ot 5 dB greater than the under-range on n level ranpe

Ancipated Meazured Deviated | Acceptance |Unceramty] Maximum-parmitied uncertzindy
i witlue {dB) valive {dB)Y  [value (AR limit clags H+dB)| (£dB) ol measurement (+dB )
40134 435 45.0 0.8 L.l 030 03
30-120 35 35.0 0.0 4| 030 (0.3
20-1140 25 25.4 0.4 [.1 (1. 30k 0.3
20=1100 25 253 03 [l R 0.3
20-90 25 53 0.3 f.1 030 0.3
20-80 25 5.1 0.1 LA 030 0.3
Y. Tone burst response
Time Tonehurst Mfeasred Creviated Acceptance Uneeriginty| Maximum-permitted uncertainty
Weighting | Duration, Thims)|  vabue (dBY  [valoe (dBY limit class HdB) | (2:dB) of measurement {+d 1)
200 1159 -1 +1.0 0.20 0.3
Fast 2 94.3 0.7 +1.0K L5 0.20 0.3
0.25 AR 1.5 +1_5: =50 0.20 0.3
200 1o%.4 -2 +1.0 020 0.3
Slow
2 50K 0.2 +1.0n =5.0 (.20 0.3
200 109.9 0.1 +1.0 0.20 0.1
SEL 2 §9.9 0.1 1.0, -5 0.20 0.3
0.25 80.9 4.1 +1.5; -5.0 (.20 0.3
Date of Calibration : 10 Feb. 2023 Big
The results refate anly ta the iterns tested/calibrted or value assgned el

Avertsing the Beport/Certificate and publicly of the results ascept Infull we prohibited unlass witthan perrmon = obbaned Forr the gavamor of TIETR

Hesd Cifice

35 Mu 3 Tamibon Khlong Ha, Amphos Kigng Lusng,

Chanpsat Pathumkhan 12120, Thailand
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E-mall | rurnpaagtisinoe th WeisEite seanwisinoith

OfficesLaboratony

Sai BC, Bangpoo Indusiril, Estate, Sakhumedt Road,
Emphoe Muang, Thangest Samutprakan 10ERD, Tharlaad

Tel {p6) 0 7373 1e72-Blewt. 115, 116
Fax, [56F 0 2323 9145
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TISTR CALIBRATION (037
THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, Z1-660210 MTC No. EEL. BP, 1400166
10. Peak C sound level
Mumber of eycles n Anﬁv:ipm-:dl Measured | Deviated Acoeplance Uncertainty] Maximum-permitted uneertainty
test sipnal valhue {dB} | value (dB)| value (dB)| limit class H+dB)|  (+dB) of measurement (4B
Complete cyele 1254 125.8 0.4 30 0,200 35
Positive half cycle 1244 124.3 «(h1 20 .20 35
Megative half cyele 1244 124.3 -1 20 (.20 (L35
11. Overload indication
Miezsured value {dB)
Deviared | Acceptance | Uncertwinty| Maxmmum-permiited uncertamiy
Pasttive Megative
one-half cvele onc-half cycle value (dB)| Lt clazs 2+dB)|  (HdB) of measwrement (HdB)
133.0 1330 0. 1.3 .20 .25
12, High-level stability
Measured Devinted value Acceptance limit Uncerainty Maximum-permitted uncertainty
T vilue [dE) {da) class 3 (=B} {=df) of measurement ($dR)
Begin 129.0
(.0 3 RN LN
, End 129.0
Calibrated by Approved by -
{MWir. Wittawat Supamich) (M :
s
Eleetrical .nﬁa‘.’ﬂﬁmms Laboratory
Date of Calibration : 10 Feb, 2023 Industrial Metrology and Testing Bervice Centre
Date of Issue + 10 Feb. 2023 Ref: 201126601 1300149006
End of Certificate 9/9

The results 1elate anly bto the Aems tested/czbbrated ar valuee assaned
Adwertigng the ReporiCertifcate and publicity of the resudts excapt In full are peohibibed unlass wiitton permissemn B ablaied Form the govamar of TETR

FRABL AT 32 Reer d
Head Jdfice

Office/Laboratary Ciffice
35 by 3 Tambon Khlong Ha, Amphos Khlong Lusng,  Soi 10, Bangios industrial Extate, Sukhumdt Acad, 19 Phaharsothin Rosd, Chabuchsk, Barshok 10800,
Changwal Pathurnthen 12130, Thaland Amphon kuang, Changeat Samutpesian 10280, Thaland — Thailand

Ted, [SE1 3 2577 2000
Fax (£6)0 3577 o003
E-amall | nampaigtistronth Websihewees st o th

Tol (&) ¢ 2525 TET2-A0eut 115 118
Faoc. (00 0 2323 9145
E-mal | rkogtisirorth

Tal {661 02578 1121-30 eut. 5719, R RNT
Fae, (660 2572 G522
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NEL-TISETIS 1 T2 5
T-TIETH CALIHRATICNN 3T

THAILAND INSTITUTE OF SCIENTIFIC AMD TECHMOLOGICAL RESEARCH (TISTR)

Reguest No, 21-66/0219 MTC Me. EEL. BP, 1380166

CALIBRATION CERTIFICATE

Submitted by : Integrated Reszaich Center Company Limited.
Adiiress ¢ 122 Moo 2 T.Thatoom, ASrnmahaphote, Prachinburi 25 140
Calibrated at : Electrical and Electronic Standirds Labomtory, Industrial Metrology and Testing Service Centre.
So0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A-Muang, Samutprzkon 10280,
lnstrument Calibrated - Ambient Environment
Description ¢ Sound Level Meter Tempearature T
Manufacture D AL Felative Huarmday V50 13 %
Model (6236 Ambient Pressure (1013254 1.5) kPa
Serial No. 212015
Microphone TOSINR No. 76236
Preamplifier
Standards wzed :
1. Band Pass Filter Sanford Research Svsterns SR 650 5/W 28712,
2, Condenser Microphone Briiel&Kjer 4180 S/ 288987 1.
3. Decade Amenator Ando AL-205 S/N 00464602.
4. Function/Arbitrory Waveform Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037.
&, Digital Multimeter Fluke B3204 S/ 4985007,
7. Pistonphone Rign NC-T2 S/N 00402446,
8. Measuning Amplifier Bricel& K er 2636 S/N 1537484,
Date of Receipt t 13 Jan, 2023
Date of Calibration  : 9 Feb. 2023 1/9
The resfts relate only 1o the item) tested calibrated o velue assigned. M

Advartsing the ReportCermilicate ard pulicty of the resultd macept in full are prohibibed unies: withen permission is oitained from the gowsnar of TETR

Head Office

Tel {6610 2577 2000

FRAELMTC.00Z Rewd

Cffice/Laboratary Cffice
35 My 3 Tambon Khlong Ha, mphos Bhlong Lusng,  Sai IC, Bangpea Industrisl Esfate, Sukhimait Road, 1% Phahoryothin Road, Chabuchak, Bangiok 10500,
Chisngwal Pathumthari 12120, Thailand Amphoe Muang, Chargeat Samigpraban 1008, Thalland  Thailand
Tal. (660 35 167200 et 115, 118 Tal (660 2579 1121-30 eyl 5319, 5335 5217
Fao, (8} O 2320 9185 Faw [&5) 0 2579 583

Fioc (66) 0 2577 D00%

E-mak ; rompakgsistrorth Weebsteawwwtistronkh E-mal © mbostistn o th E-riail : surmalendtistr.os th
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13=TISTR CaLIBRAT IO (017

THAILANIY INSTITUTE OF SCIENTIFIC AND TECHMOLOGHCAL RESEARCH (TISTH]

Request No. 21-6G6/02159 MTC Mo, EEL. BP. 1380166

%, Power Amplificr Briel&Ejwr 2706 5/ 1517650
10, Speaker Tannoy Limied, Great Britan Britsh Patent Mo, 215300,
1. Digital Multimeter Agilent 344014 5™ MY 44005560,

| 2. Programmable Attenuator Tamagewa TPA-303A 5/N 2212,

Calibration Procedure :

This instrument was calibrated by using calibration procedurgs ng CP-102-02 and CP-102-03, which
were based on 1EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (200 3). These calibration
procedures were related to the clectrical and aconstic signal tests. The clectricnl signal fest was camied out wath the
direct measurement method, The acoustic signal test was performed noan anechons room with tee 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 Notional [nstitute of
Metrology (Thailand).

The information on actual reading is attached hevewith and the uncertainty limits guoted refer to the
measured vahees oaly,

The reported expanded unceriainty is based upon a standard uncertainty multiplied by 0 covernge factor

k=2, providing a level of confidence of approximaicly 93%,

Dhare of Calibration 1 % Feb. 2023 29

The= resuts selale only to the Seme tested/calibated or value assigned. M
ficdveriigng the ReportCertificate. and publicity of the results except In full ane probibited wnless wiithen pesrission & oblwned o the govemss of TETR

FRABLATC. 02 Fened
Head CHfice Cfice/Laboratany Office
35 Wy 3 Tarnbor Kblaeg Ha, Amphos Ehlong Lusng,  Sai A0, Bangpoo (ndusirisl Esfate, Sukhumedt Foad, 194 Bhanoryothin Foad, Chatuchak, Barmbcok 10900,
Chargwat Fathumthan 12120, Thailand Amphos Muang, Chargwat Samatpeskan (02680, Thadand  Thailard
Tel. [56) 02577 2000 Tal dE6)0 #3235 1672-00ext. 115 116 Tul {66) 0 2570 1121-30 ext. 52319, 5325, 5217
Fare, 4681 {2577 G0(H Fae, (5600 2323 9165 Fap. (66) 0 2579 B552

E-mail © namnpaigptistnor i websitawieaw tstr onth E-mal : meo@tEtranth E=matl : sumatesd@ristrorth
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Request Mo, 21-06/0219

CALIRATHIH 037

THAILAND INSTITUTE (F SCIERTIFIC AND TECHROLOGICAL RESEARCH [TESTR)

MTC Ne. EEL. BP, 1380166

I. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation | Acceptance  |Uncerminty| Maximum-permitted uncerlaimly
Signal (df) Before adjusy Afier adjust] valuetdBY | limi class 200dB)|  (+4B) of measurzment (+dB)
11402 4.4 L1400 0.0 1.0 0,30 b

wis then completed at the display of

[13.84dB.

Mote: The exiernal calibration adjustment was firstly pecformed, The intemal calibration adjustment

1. Self-generated nokse

2.1 Normal test

Measured value Uncertinty P axkmanm-permitted ancertainty
{dB) (+dB) of mensurement {+dB)
9.8 010 N/A

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

Frequency | Measurcd valwe | Unceruinty | Maximumepermitied uncerainty
Weightmg [dR) [+dE) of measurement {+dB)
A-Weight 13.2 0.10 WA
C-Weight 18.4 0.10 A
Flat 23.7 LN} MiA
Date of Calibration  : 9 Feb, 2023 39
The resuits relal= only to the Bems testedrcalibeated or value assianed i Llit;?{

dcvertzing the AeportACertificate and publiciy of the esults awcapt in fuil e prehibibed urless withen permistan B obteined from the govemorn of TETR

Flesd Cifice

35 Mu 3 Tarmbon Khlang Ha, Amphos Khlong Luarg,
Changwat Pathumnthani 12120, Thailand

Tal {6£) 2577 2000
Face. (06 0 25TT 00K

E-mal : rumpakEilstnor th Websiiesssw isirocth

Cffice/Laboratary

Sai AT, Bangpoo industrad Extate, Sukhumsdt Road,
Faorphios Waang, Charpwaat Sarmutprakan 13280, Thaland
Tal 46610 323 167200 ext. 115, 116

Fax. 1567 0 2373 B1R5
E-imsil ; rbogtistr. anth

FRAB_MTC M2 Peed
Ofice
196 Phahorpotbin Road, Chetuchak, Bangiok 10900,
Thasilarg

Tel_ 166) & 2579 1121-80 et 59, 5208, E07
Fac (B6) 0 2575 B552

E-midl : sumaleegptistrorth
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THAILANIMIMSTITUTE QF SCIENTIFIC AN TECHNOLOGICAL RESEARCH (TISTRY

Request Mo, Z1-66021%9

MTC MNo. EEL. BP. 13890166

3. Acoustical signal test of frequency weightings

Frequency Devintion from frequency responsc eurve(d By | Accepiance limit] Uncartainty| Maximuwm-permitied uncertainty
{Hz) A-weight Cewiight Flan class 24 +dB) (rdB) al measurement (+dB)
|25 0.4 .3 0.3 1.5 .45 06
| GO0 0.5 .8 (L8 1.0 (a5 0.6
8 0 -1.4 -1.2 -0.8 5.0 (45 0.7
4. Electrical signal test of frequency weightings
Frequency Deviation frant frequency reponse aurvedB) | Acceptance limit|Uncermainty] Maximum-pertimtted uncertaingy
[Hz} A-weighi C-weight Flat class 2 {=dB) (+dB] of measurement [+dB)
63 i1 1Y (i 2.0 (.20 0.6
125 0o A 0.0 1.5 .20 .6
250 oo 0 0.0 1.5 020 0.6
300 0o 0.0 0.0 1.5 .20 0.6
| (KD oo 0.0 .0 1.0 .20 0.6
2 (M) -1 (0 0.0 2.0 .20 0.6
4 (WD -4 0.4 0.0 3.0 020 0.6
8 00D - 4.7 (1.2 5.0 020 0.7
Date of Calibration ; 9 Feb, 2023 4/9
The results relate only to the items tested/calbrated or valus assired Vi

Ardvertising the Repatedificate and publicity of the resuits except in full are prohibited unlags waitten parnission is abdasined from the govemoe of TISTS,

Head Office
35 M 3 Tarnbeon Khlorg Ha, Serphes Kitong Luang,
Charguat Pathumthani 12130, Thaland

Teed. (5620 3577 G000
Fam. [5£] (X 2577 005
E-riail : nampaigtiste.on th Webeliewesaa Listr oein

Office/Lataratony

S8 10, Bargpoo industral Estate, Sukburmes Rosd,
Amphos Muars, Chanewat Samotprasan 10FED, Thaiand

Tied, B4} 0 2323 167380 ext. L5 116
Fam {65 0 2323 G164

E-rwall - mic@istronih

FABLMTEG0E A=v.d

Office

16 Frahonmyathin Roed, Chaluchek, Banghok 10500,
Thaiand

Tel, (5650 2578 1121-%) e, 5218 5225 LY
Fax. |&66] { 2570 g5
E-mall ! sumaleagtisrorth
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THAILAND INSTITUTE OF 2CIENTIFIC AMD TECHROLOGICAL RESEARCH {TISTR}

Request Mo, 21-6610219 MTC Mo, EEL. BF. 133/0165
5. Long-term stability
Meaguned Deviated valwe | Acceplance linit | Uncertamty | Maximum-permitted uncertaimty
Time
vitlue [d B3} (B class 2 (+dB) {=d3) of measurement {=dB)
Begin 04,0
.0 0.3 R[5 .1
End 240
0, Freguency amd fime weightings at 1 kHz
6.1 Fregquency weightings at 1 kHz
Frequency Mensured Drevioted valwe | Acceplance fimit | Uncertninty | Maximum-permitted uncerainty
Weighting vilue (dB} {dBk class 2 (AP} [ailsd] af measuremeént (4]
A-welght a4.0 0.0 0.2 020 042
C-weight 04.0 0.0 0.2 0.20 0.2
Flat Q4.0 LERT] .2 020 .2
6.2 Time weightings at 1 kHz
Frequency Measuned Dreviated valee | Acceptance limit | Uncemainty | Maximun-permitted uncerainty
Weighting vilue (4B} filsH clnss 2 (4dB} (B} of mensurement (+diE)
Fast 040 Rl 0.1 0.20 0.2
Slow 84.0 0 .1 0.20 0.2
Lieq a0 o .l 0.20 2
Date of Calibration : 9 Feb. 2023 39

The reaylis relate ardy o the ilems tested/calbried ar value assigred
Acheartizing the Rl Cestilficake and publcity of the resubt except in full are prohibikted unlass weittan pamision s cbtaned from the srverios of TISTR

VU

Hizad Office

35 M 3 Tarnbon khlong Ha Amphos Bhiong Lueng,

OfficeLaboratony

Soi 1T, Bangpao roustial Estate, Sokiainmes Aoad,

Dfeca

FLBLMTC D02 Fared

10 Phabampathin Road, Chabuchal, Barghok 10600,

Thargwal Pathumthani 12120, Thaland

Tel. (660 2577 S000

Fax. [B&] 0 2577 2004

E-amall : numpaiggtistr.onth Websitemwees Histroeth

Amphoe Muarg, Chanpsat Samudpmban 10220, Thalard

Ted |86} 0 2523 167 280 pur. 115, 176
Fanc {660 2525 G165
E-mall : rtogtstrorth

Thaland

Tel, [55) 0 2579 1121-30 esf, 5219, 53225, 5217
Fax. {66 0 2570 5552
E-al : sumalea®tisirorth
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CALIBRATION (3T

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL KESEARUH ITISTH)

Request No.  21-66/7219

MTC Mo. EEL, BP. 13840166

7. Level linearity an the reference level range

Anticipated Measured Ceviated walue | Acceptance himit | Uneersinty | Moximum-permitted uncerainty
vilue (dB) valwe (dB) [dB) class 2 (+dB) [+ B} of measurement {+dB)
120 20,0 (.0 1.1 0.30 03
119 119.0 (kL [.1 030 3
114 (BE AL Lk I.1 030 3
105 RILR] .0 il 030 03
100 o4 [tk [.1 [ERCTY) 3
oo 22,0 0.0 .1 30 0.3
24 4.0 0.0 l.1 (.30 0.3
& 8.0 0.0 l.1 030 3
24 ER 1.1 I.1 (.30 03
9 %1 Lt .1 .30 2
74 4.2 0.2 11 30 03
i) 6.1 0.1 1 (b Ak 0.3
&4 .0 0.0 l.1 (A0 3
a9 5.0 0.0 Lel O3 3
54 540 0.0 .1 .30 3
49 491 0.1 1.1 030 0.2
44 441 .l 1.1 030 3
9 10.0 0.4 1.1 0,30 0.3
Date of Calibration : 9 Febh. 2023 B/o
The resubts relade only to the items testedfcalieated o value asslgned Hﬁ;ﬂr

Achvertizsirg the AepartCertificate and publidby of the results except in full 20e prohiited unlass wiithen permissaon i obtaired rgm he gowderer oF TISTRL

Head Office

35 b 3 Taminin Klilang Ha, ferghos Khlorg Luarg,

Chanswat Pathumthani 12120, Thailand

Tal. (86) 0 27T 6000
Faw, [6a] 02577 90048

E-riail - rumpaigistn o th WebsEewssw Hstronth

OfficeLaboratony
Eoi 10, Bangpoa Irdustnal, Egate, Sukhumsit Road,

Arphoe Muans, Chargest Samisprakan 19230, Thadang

Tail, (66) 0 2233 1672-00 ext. 115, 116
Fay. [86) 6 2323 9165

E+mnal - megrtisin orth
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Hfice
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Thallarsd

Tl (RE) 0 2570 1121-30 axt 5219 5225 5217
Fare. (66} 0 2579 R5GF
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THAILAMDIMSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR]

Request No, 21-66/02 14 MTC Ne. EEL, BP. 13850166

7. Level linearity on the reference level runge (cont.}

Amtieipated Measured Deviated valus]| Acceptance limit Uneertainty Maximum-pormitied uncertainty
salue (dB) value (dB) (dB) class 2 (4B} (+dB) of measareiment (+HdE)

34 4.1 .1 .1 020 0.3

33 LE | 1 L.1 0.30 0.3

32 L1 | 1 1.1 030 2

31 3l.2 0.2 1.1 0.3 03

i 3 0.3 1 0.30 03

8. Level linearlity including the level range control

Al reference sound lavel on the reference level range

i Anticipated Measured | Deviated | Acceptance | Uncertainty| Maxinnem-permitted uncerainty
JHEE
value {dB) valie (0B [volue (dB) limit class 2+dBi|  (+dB) of mensurement [+dB)
40-130 0, 014 -0, 1 1.1 0,30 0.3
A= 20 Gl i 4.1 o 1.1 0,340 03
20-110 4.0 SEX -0, 1 1.1 {1,340 0.3
20-100 a0 19 =11 l.] .30 03
Date of Calibration ; 9 Feb, 2022 T8
The results relate only 1o the items testeddcatibrated or value assignid FL‘::‘-&

Arfeartising the Repart/Certificate and publicity of the rosuits excent in full s prohibited unlass adiblen perrision is obksined from the gowvesror of TISTR

FRLBLIATC 302 Ao d
H=ad Cifice Office/Laboratony Hfice
35 Wui 5 Tarnbon Khlong Ha, Arghos Khilong Liang, 506 10, Bangpoa Indusitial Estate, Sukhurmdt Rosd, 196 Phahoryotin Acad, Chabuchak, Bangkek 10900,
Chargurat Pathurmthari 12120, Thailand Amnpihoe Muses, Changat Samutpraban 10280, Thadand Thailand
T, (Gl 0 35T G000 Tied, [5aF0 23423 1672-B0 ex1. 115, 115 Tal (6610 2579 1121-50 e 521G, 5225, 5317
Faw, {as] 0 2577 8004 R (65 0 2323 9185 Fax. [55) 0 2579 8532

E-rmall - nampaagtishnonth et itessys gishr orth E-rpail - mibo@distroe. th E«rmail  sumaleagtitoor th
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THAILAND INSTITUTE OF SCIENTIFIC ANIF TECHNOLOGICAL RESEARCH [TISTR)

Hequest Mo, 21-6610210 MTC No. EEL. BP, 1380166

B. Level linearlity including the level range control

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

Anbcipated Mlcnsuied [ vuakeed AGceplance Uncertamsty | Marimam-permitted unesmanty
e walive (B} value (dB)  [walot (dBE imie clagss 20+dBY| (+dB) of measurernent {+dB)
40-130 45 45.0 0.0 1.1 0.30 0.3
3120 35 5.0 (L 1.1 130 0.3
20-114 25 54 0.4 L1 (30 0.3
20=104 5 253 L3 [ 030 0.3
2000 23 251 0.1 Ll .30 0.3
20-80 43 25.0 0.0 L. .30 .3
U, Tone burst respons:
Time Toneburst Measurad Deviated Acceplanie Uncartmty| Max imum-permitied ancertamity
Woighting | Duration, Teims}| valec {dB)  [value (dB) limit class HdB} [ {+dB) of measurement (+dB)
201 11549 -0.1 +1.0 0,20 AL
Fast p 98.6 04 + T =25 0.20 0.3
.25 89,1 L8 +1.3; <30 .20 0.3
200 109.5 -t +1.0 .20 0.3
Slow
a BY.5 -2 +1L.0; -5.0 .20 0.3
200 1098 0.2 +1.0 0.20 0.3
SEL 2 EAUAY =01 +1.0; =25 0.20 0.3
025 B9 0.1 +1.5:-5.0 Q.20 03
Date of Calibration - 9 Fcb. 2023 8/9
The resulss relate ordy to the ib=ms tested/calizated or lﬁl;g afignee Qe

fbvertising the RepartCenficate and publicity of the resutts secept in full ans probibited unlass weitten parnistion is cbitsined fram the gowvernaor of TISTAL

=

FALBLMTC.002 Bev. g
Head Office Office/Labaratory Office

35 s 3 Tarnben Kilorg Ha, ferphes Khleng Luang, 5o 1T, Bargpoo industrial Estate, Sukhurmat Rosd, 1% Phahamysathin Road, Chatuchak, Bangkok 10600,
Changesat Pathumihani 12120, Thaland Amphoe Muarg, Chanpeat Samutprlan 10080, Thelamd  Thaland

Tel [54) 0 2517 9000 ek, [66) 0 2373 1672-80 eat. 115, 116 Tel. (8590 3570 1121.30 ext. 510, §225, 5317
Fae. (66) 0 2577 5009 Fax {66) 0 Z323 Bi6S5 Fax. 6] D 2570 592

E-maf : numeeigtsironth Weksiewae fislrorth E-rnai - mcgtkir.orth E-mak : sumaleaghstronth
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THAILANE TMSTITUTE OF SBCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR]

Request No. 21-66/0219 MTC Mo. EEL, BP. 138/0166

1 Peak C sound level

Number of cycles i | Anticipated) Measured | Devinted | Acceptance Ungesminty | Mazxbmum-permitied unceriainty
test signal value {(dB) | value (dB) | value (dB) limit class 2(+dB)|  (+dB} of measurament (+dB)
Complete cyele 125.4 125.8 0.4 3.0 0.20 035
Posttive half cyele [ 24.4 124.3 -1 20 0.20 0.35
Megative half cycle |24 4 1243 «(h.1 2.0 0.20 0.35
11. Owverload indication
Measured value (dB)
e — Drevaared ACCCpianGe Uncertainty | Magimum-permited uncertainty
one-half cyele anc-half cycle vahue (BN kot closs 2(+dB)|  (+dB) ol measurement (+dB)
1330 133.0 0.0 1.5 .20 025
12. High-level stability
i Measured | Deviated value | Acceptance limit Uneertainty Maximamn-pennined weertinty
value (dB) =) class 2 {+dB] [#dR] of measurenent {443}
Begin 128.0
ik S LR 03 [ [ Q.1
Calibrated by : Approved by :

Pt

(Mr. Wittawat Supanich)

Electrical and ﬂﬂmmﬂrﬂ! Laboratory

Industrial Metrology and Testing Service Centre

Date of Calibration - @ Feh. 2023

Date of Tssue : 10 Feb. 2023 Ref - 20 126601 1200149004

End of Cestificale 9/q

Thi mesults relabe ety to the ibems testeds/caliorated or valug assgned,
Acbartising the ReportAlen®icate andd publieity of the reiulbs secept in full are prohibited unlsss wetten pamision i obdained fom the govemor of TETR

FABLMTE.D0Z R d

Head Office Oiffice/Laboratany Ciffice
3 Mu 3 Tarnbon KHiorg Ha, Amphoa KhiongLuang,  Soi 1, Bangpoo ndustrial Estaste, Sukbumy icad, 108 Phahoryothin Rasel, Chbuchak, Bangkok 10930
Changwat Fathumihani 12120, Thalland Amphos buang, Changees Semutprasan 10280, Thaland  Thsiland
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HEC-TISI-TIZ 1 7023
AUTISTA CALIGRATION 1057

THAILAKD INSTITUTE OF SCIENTIFIC AN TECHMOLOGIC AL RESEARCH ITISTRY

Request Mo, 21-G6/021% MTC MNo. EEL. BP. 1320166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.
Address 122 Moo 2 T. Thatoom, ASomahaphate, Prachinbuc 25140
Calibrated at ¢ Elecirical and Elecironic Suandards Laboraiory, Tndustrial Metrology and Testing Service Cenire,

Soi 1T, Bangpoo Industrial Estote, Sukhumvit Bd., A.Muang, Somuiprakan 10280,

Instrument Calibrated - Amhient Environment

Diescription s Sound Level Meter Tempesitie (23 +£3)°C

M anufaciure A0 Fefative Humidity ({50 % 15) %
Maodel L 6136 Ambient Pressure - {101.325+1.5) kPa
Serial No, (21216

Microphone ¢ TOEIME M 76237

Preamplifier P

Standards used ;

|, Band Pass Filter Stanford Rescarch Systems SR 650 5/ 25712,

2, Condenser Microphone Briel& Kjmr 4180 SN 288087,

3. Decade Aftenuator Ando AL-203 SN 00464602

4, Funeton'Arbirary Wavelonn Generator Agilent 332204 5N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instrumienis DIF-1934 5N 122037,
6. Digital Multimeter Fluke 85204 5/N 4985007,

7. Pistonphone Rion NC-T2 5/ 00402446,

8. Measuring Amplifier Briel&Kjmr 2636 5/ [5374E4,

Date of Receipt : 13 Jan. 2022
Date of Callbratlon - 10 Feb. 2023 |9
Thes rosalts refata ok o the Tiems resiedscalibnated ar welus st reed, M

fohvertilng the Feport Dertificata and publicity of the nesults except in fll are probibied unless wisten pemiission & abfained from (e govemon of TIETR

FRABLAMTC 002 R d
Head Office: CfficesLaboratony Offica

35 My 3 Tambon Khlorg Ha Amphog KhligneLupng 508 12, Bangpoo rdustdal Estebe, Sukhummit Aoad, 194 Phahoryothin Road, Chatuchak, Barsiok 10900,
Chianipaall Pathuanthand 12030, Thailand Amghios Muang, Chanowat Samuipeaban LGER, Thaland  Thedand

Tel {5410 2577 9000 Tel {66) 0 2523 167280 oxt. 115, 116 Teed, (66} 0 2570 112130 ik, 5219, 5225, 5217
Fan. (5810 2577 0009 Fa (BE)0 2325 0165 Fax {6610 2579 BS02

E-mal . rurpai@lisconth Websitewsantistironth Emal - micgitsiranth E-miai : sumalec@tistronth




NSC TISITIS | NS
ATISTRA CALIBRATION 0037

THAILANIF INSTITUTE OF SCIEMTIFIC AMD TECHMOLOGIC AL RESEARCH (TISTR]

Request No, 21-60021% MTC Moo EEL. BP, 139001806

9, Power Amplifier Briel&Kier 2706 5N 15317650,

10, Speaker Tannoy Limited, Great Britain Britizh Patent Mo, 213304,
11, Dagatal Multimeter Agilent 34401 A S MY 44005 560,

12. Programmabbe Altenuaior Tamagawa TPA-3034 SN 2212,

Calibration Procedure ©

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were hased on IEC G1672-3 Electroacoustics - Sound Level Meters - Part 3 © Periodic tests (2013]). These calibration
procedures were related to the electrical and seowstie signal tests. The electrical signal test was carmied out with the
divect measurement method. The aconstic signal tese was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated againgt standards maintained at the Elecirical and Electronic Standards
Laboratory (EEL), which are iraceable to the Intemational System of Unirs through the Manonal Institute of
Metrology {Thailand).

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

The reported expanded uncerainty is based vpon a standard uncertninty multiplied by a coverage factor

k=2, prowiding a level of confidence of approximately %5%.

Date ol Calibration = 10 Feb, 2023 2ig

Thr resilis relata ondy to the tems esedrcalibrated ar vaiue assigred [ last |
Acksartising tha RapartCatificats ard publicity of the reyulis eecept in full are probibited unless written pemission is obfained from the goweinor of THTR

FRABLMTC IO Rerv 4
Hiad Office OfficesLaboratony Cifficm
36 My 3 Tarmbon Ehiong Ha Amphoe Hrleng Luang,  Sod 1, Banepoo ndustial Bstete, Sukhurmdt Poad, 184 Prehormyathin Foad, Chatuchak, Barghok 10500,
Changwat Fathumtharl 12190, Thatand Arphee Musng, Chanewat Samutpesban 10083, Thaland - Thalland
Tl (56} 02577 9000 Tel. {66 0 2323 167280 ext. 115, 118 Tied, (56} 0 2579 1121-30 axt. 5249, 5325 5247
Fet {6610 2577 9008 Faoe CAA)D 2525 GIAS Fax {66] [ 2579 G552

Emadl ; umpmiftstronth Websbtewwan tistrorth  E-mal : micgtstrorth E-mih : suralesgtistr.or.th




MAC-TISFTIS | MES
"1-TIETR CALIBRATION 07

THEAILAMD IRETITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH [TISTR)

Request Mo, 21-60021% MTC No. EEL. BP. 139/0166

1. Absedute Sensitivity

Reference Acoistic Measured volue (dB) | Devigtion | Acceptonce.  [Uneertaingy] Mamimumepenmitted uncertainty
Signal {dB} Before adjust] Afier adjust | valueldB) | limit closs 2(+dB)|  (+dB} of measurgment (0B )
[ 14,00 114.5 114.0 0.0 1.0 0.30 MiA

MNote: The external calibration adjustment was firstly performed. The internal calibration adyustment

was then completed at the display of 1136 dB.

2. Self-gencrated noksc

2.1 Mormal test

Measured value Uncerninty Maximum-permiticd meertumty
(B} [+dB} of measurcment (+dB)
2001 .10 A

2.2 The microphane of the sound level meter was replaced by elecirical signal inpai device

Frequency | Measured value | Uncertainty | Maximume-pecmitied uncertainby
Wiighting Bl i+dH) of measurement (=dB)
A=Weight 13.9 0.in N/A
C-Weight 187 o.id MNiA
Flat 3.6 0.0 Nia
Dare of Calibratlon | 190 Feb. 2023 379
The nesifts relata only 0o the Kems lestedcalibrabed or vl ue assigned. IM-':-"EL

Acjveriizirg the RegorTentifcale ard publicly of the results =xcept in fuil are prohibted wiess wittten pesmidssion b obtaired from the goreamon of TETR

FrA BTG, IHEE Riev,d

Head Oiffice Cifice/Laberatory Office

35 Wi 3 Tambon Fhlong Ha, Smphoe Fhlong Lueng,. S50l 20, Bangpoo ndusteian Estate, Sukiurml Foad, 19 Phahoryothin Road, Chatuchak, Bargiook 10800,
Changwal Pathurmihans L2120, Thailand Arrphos Muang, Chargeat Samutpraban 10280, Thafand Thallang

Tel. {66) 0 2577 2000 Tl fEd) O 255 187200 et 115, 170 Tel {68) 0:2579 1121-30 ext. 5219, 5225, 5217
Fas (&6} 0 2577 8002 Fasi. [56) 0 2351 9145 Fan (6500 2579 8532

E-mal 1 rumpak@tigtronth Webshaweancticinorth E-mal | mobrgrtishr, o bh E-imsl, - sumsteedtishior th
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HEC-TESETES 19025

CaLIBRATION QO3

THAILAMD INSTITUTE 0F SCIENTIFIC AND TECHMOLOGIC AL RESEARCH (TISTR)

Reguest Mo, Z1-000219 MTC Mo, EEL. BP. 13970166
3. Acoustical signal test of frequency weightings
Froquensy Deviation firom Mequency response curveldBY | Acceptance limil| Uncertainty | Moximum-permitted uncertainty
(Hz} A=weight C-weight Flat class 2 {4dB) (1dB] of measurcment (=dB)
125 o1 0.0 -] .5 045 0.6
[ 00 0,9 =09 0.7 .0 [R5 (L6
2 000 0.4 0.4 0T 54 .45 0.7
4. Electrical signal test of frequency weightings
FTE‘HLIEI'IE}' Diewiatiom from rfve:qw:l]:].' TES[=INSE curveldB ] Acceplanos limit 1,In|:~E!'t.u]t1l:|- Hu!.irnurn-pl:nml‘tﬂd ur‘rl:l:rt-iiirtl'j"
(Hz) A-waight C-weight Flat class 2 (+dB) (+dB) of measurcment (£dB)
63 2.1 0.0 0.0 2.0 0.20 0.6
[25 0.1 0.0 0.0 1.5 20 0.6
250 0.0 0.0 0.0 1.5 20 fl.i5
S00 (.0 0.0 0.0 L5 .20 0.6
| O 0.0 0.4 0.0 [0 .20 (.6
2 000 0.1 0.1 .0 20 0.20 0.6
R HEH 0.4 =14 0.1 340 N 0.6
5 D00 (1.6 =1.6 02 50 020 n.T
Date of Calibration - 10 Feb. 2023

419

the results relate only fo 1he tems testedscalibEted o value assigned.

Wity

Acvartising the ReparsTanticate and pibdicty of the msalts exceplin ful se prohibibed unbess weitten permimion b obitaired from the sgvemar af TISTA

Head Office

35 M 3 Tarmbon Khlong Ha, Amphos Bhlong L uars,
Charmpwait Pathunthand 12120, Thakand

Tal (6} 0 3577 S000
Fas [66) 02577 9009

Eamail : mmpagfistoor th Websftewws tistr.orth

Officas abaraton

Sod 1C, Bangpoo Industrial Estate, Sukhumeit Rosd,
Arnpteoe Musry, Chargwat Semuotprakan 10280, Thadand

Tel (56)02323 1673-50 exct. 115, 114
Faw |66] 0 2323 Q145

Ermall - mitcgtistr.oeth

FWBL.MTC 02 Rev.d

Office

i Phsharyotim Road, Chatuchok, Banshok 105200,
Thaitand

Tal, (66) 0 @579 1123-30 ast. 5215, 5225, 5217
Fau. (55} 0 2579 8507
E-rrail - surmal sagiitocth
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WEC-TIHE-TIS 1702
CALIBEATION (57

THAILAND INSTITUTE OF SCIENTIFIC AND TECHRNOLOGICAL RESEARCH (TESTRD

Request Mo, 21-66/0219 MTC MNo. EEL. BP. 1320166
& Long-term stability
P easuned Devintes] value | Acceptance limit |  Uncentainty | Maximum-permilted uncertainty
Thome
wahse (dB ) (dR) class 2 {+dB) =B of measurement (4B
Begin 4.0
i1 00 3 (1 14 TR
End Q40
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Meazured Deviated value | Acceptance fimit| Uncertainty | Maximum-permitted uncertainty
Weighting virlue [dB) (k) class 2 (++dB) (+dB) of measurcment (+dB)
A-weight 04.0 .40 02 0.20 D:2
Cweight 9.0 0.0 0,1 0.20 0.2
Flat 94,1 01 0.2 020 0.2
6.2 Time weightings at 1 lkHz
Froguency Measured Deviated vahee | Acceptance limit}  Uncertainty Maximum-permitted uncertamy
Weighting value (dBE) {dB) clagy 2 (+dB) (+dB of measurement {=dB)
Fast 04,0 (i 0.l 20 0.z
Slaw 4.0 0. 0.1 0,20 0.2
Lag 0 0.0 0.1 0.20 n2
Date of Calibration - 10 Feb, 2023 549

The ragiifs relate cnly to the items tasted calibratad o valug B!!-ilg‘led.
Achoertizire the Rapoi/Lertihicate ardd pulliclly of the resalts exacept in Uil are prohibted uniess wiltien permissian & obtaived from thie goemal of TISTR

VUEL

Head Offica

35 M 3 Tambon Khlong Ha, Smphos Bhlons Lusng
Chargwal Pathumitnan 12120, Thailand

Tel {860 2577 SO0
Fa. (66} 0 2577 2009

E<mal 1 remmpaidristrorth Websitesas tstrocth

Office/Laboratony

50l 1C, E2nppod Industriad Estate, Sukhumsil Road,
Armphoe Muang, Changesl Samutprakan 126K, Thekand

Tal {66) 02953 167200 et 115, 114

Fau [66) 0 2323 9145
E-rail 1 itegtisty, o b

FRLEL.MTC.ONZ Ry, d
Office:
196 Phashoryothin Roed, Chatuchak, Banskok 10800,
Thailare

Tal, (66) 4 2579 1121-30 exk. 5219, 5225, 5217
Fam, [H450 2579 B552
E-rradil - fmnsles@dist orth




WSC-TISITIS 17024
I ITISTH O AL TELEA THIM Gud?

THAILAND IMSTITUTE OF SCIENTIFIC AMD TECHROLDUGICAL RESEARCH (TISTR}

Request No. 21-66/021% MTC Mo, EEL. BF, 13980166

7. Level linearity on the relerence level range

Anthcipated bleazurcd Peviated value | Acceptance himit [ Uneertainty | Maximuamepermittod uncertainty
value (dB) wvalise {dB) (BT class T {40 B) RTE of mensurement {+dB)
120 1200 0.0 1.1 0,30 03
119 1190 0.0 .1 0.30 0.3
14 [13.9 -0l | 030 0.3
109 1090 no L0 030 0.3
104 1034 0,1 1.1 (k.3 .3
b Fa.0 1.0 1.1 (.30 03
o4 24.0 0.0 1.1 (.30 0.3
E9 B89 .1 L1 0.30 0.3
Bd CERY -0 L1 (.30 0.3
79 79.1 2.1 1.1 (el 0.3
k| .1 ol 1.1 G350 0.3
i a9 0.0 1.1 0.30 0.3
&4 63.9 0.1 1.1 030 03
59 s9.0 1] L.1 O30 0.3
54 53.9 -Ik1 L.l (L0 0.1
49 49,0 0.0 1.1 k30 0.3
A4 44,0 0.0 1.1 .30 3
39 39.0 0.0 3] 0.30 0.3
Date of Calibration @ 10 Feb. 2023 6l9
The results relate cniy to the ftems testedecalbated o7 valua assned WAL

Achvertising the ReportCertficate and publicity of the msutts escept in full ane prohibited undess witlen peimrission i obtsined from the govemior of TISTR

FRAOLMTC 002 Fev.d

Head Office Offices/Laboratony Offace

35 I 3 Tarnbon Bhlorg Ha Arriphoes Bhlong Lusng, aoi 10, Bangpoo industral Estate, Sukbummdt Acad, 136 Frahomothin Road, Chaluchek, Barrgkcls 10500,
Changwat Pathumthand 13450, Thaland Amphioe Muang, Changwet Sarelpeaban 10280, Thalend  Thedand

Tal. (A6 0 257T H000 Ted, 550 0 2323 167280 el 115, [ 15 Tel (56} 02570 1121-5] et 5219, 5205 BE217
Faw, [66) 0 2677 90049 Faw (RE10 2323 BEES Fax |6&) {3 2570 8552 .

E-rrail - i i ppbistrnd th Wabsibaswsas iglror th E-rnail - mlegtitrar sk E-mak : sumalesgtisirarth
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NEC-TISITIS | 72s

CALIDRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TISTR)

Request Mo, 21-66/0219

MTC No. EEL. BP. 13901 66

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

Anircipatesd Measured Deviatesd walue | Acceptance limal Lncerainty Paaimum-permitied uncerainty
vislue (dB] vl {dB) (dB) closs 2 (+dB) (iR} of mezsunciment [+dB)

34 M40 0.0 L.1 .30 0.3

L 330 N [.1 030 03

32 31 1 [.1 (.30 0.3

3] 3l 0.1 [.1 (k.30 0.3

3 302 0.2 L1 (.30 0.3

B. Level Hneprlity including the level range conirol

At reference sound level on the reference level vange

Anticipated Measured Devigted | Accepamce | Uncertainty| Maximum-permitted uncertaingy
Ranpe
walue {dB) walue {dB)  [value (dB)| limie class 2(+dB}Y  (+dB) of messurement | =dB)
401-130 o0 219 0.1 i.1 .30 0.3
30-120 PN % 0.0 .1 0.0 .3
20=110 G 9319 =[] i.1 030 0.3
20-100 G EER 0.1 i.1 0.0 R
Date of Calibration - 10 Feho 2023 159
v

The resalis refabe arty o the iers tedted/calibrated or valwe assigred

Actvariising the RepmiCertificate and publicity of the resulls exc=pt in full ane prohibited wless wistben parmission is obi@ined Bom the srvdmar of TIETR

Hizad Office

35 MU 3 Tarnbon Khlons Ha Arrphoe Hiiong Luang,

Chargeeat Patbumithanl 12120, Thailand

Ted. (&8) 0 3577 0000
Fane (6] & 2677 2009

E-rnail = nirpcagtisteon th Wabebemas tistr.onth

Offfies/Laboratory

5o 1C, Bangpoo ndustnal Estate, Sikhumdt Roed,
Smphos Musng, Changsat Sametpeakan 10280, Thaland

Tol i8] 0 2523 167350 ont, 115, 116
Faoe 0] ) 3323 B165

E-rnad ; micgbistr o th

Frl BT D0E Fev.d

Oifffca

186 Frabonpothin Foad, Chstucriak, Bargook, 10500,
Thatand

Ted, (66} 0 2579 1121-30 ext 5218, 5225, 5217
Fax {66) 0 2570 BE52
Emal : sumaleeddistr.arnth




HEC-TIE-TIS § 024
FI1:TISTR CALIRRATION 037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Request No.  21-66/0219 MTC No. EEL. B, 13990166

& Level linearlity including the level range control

Al reference bevel a1 3 dB greater than the under-range on a kevel range

i Anticipated Measured | Deviated | Acceptance | Uncertainty| Maximum-permitted uneertainty
value (dB) valwe (dB)  [value (dB)| limit class 2(+dB)|  (+dB} of measuserment (+dB)
40-130 a5 45.0 0.0 1.1 .30 0.3
30-120 35 35.0 VR 1z 0.30 0.3
20=110 25 25.1 0.1 1.1 0.30 0.3
20100 25 252 0.2 1] 0,30 0.3
2050 23 252 (.2 .1 L RCH 0.3
20-80 2% 23.1 1 1.1 .30 QL3
4. Tone burst response
Time Toneburst Measured Drevinted | Acceptance | Uncemainty| Maximum-penmitted uncertainty
Weighting | Dwration, Thims)|  value (dB)  {value (dBY lmit class HdB) {+dH) of mepsurament (+dB)
00 1158 0.2 1.0 0,20 0.3
Fast 2 QRO =1 L 0,20 0.3
.35 0.8 0.2 +1.5; -5.0 (320 0.3
Bl 200 109.5 0.1 +1.0 0.20 0.3
2 B9 0.2 +1 =50 .20 0.3
00 L100 0.0 +1.0 020 0.3
SEL 2 0.0 0.0 #1.05 2.5 (.20 0.3
(.25 IR «A), | +1.5;-5.0 20 0.3
Date of Calibration @ [0 Feh 2023 BiD
The results redate only to the fems testedycallbrtad o valie assgned S,

Advertsing the PeportCertificats and publicty aof the rendts eacept in full ane prehibited uriess willten peamisicn B obdained o the sovemor of TIETR

FRLE_MTC.00E Fevd

Head Office OfficerLaboratony Office

35 M 3 Tambon Khkong Ha Amphos Khlong Lusre, Sl 26, Banepoo industrsl Estate, Sukhumait Road, 196 Phahormeothin Rosd, Chatuchak, Barrgok 10600,
Changwat Pathumdbian: 12120 Thalland Arrphioa Muang, Chanswat Samutprakan L0280, Thailand  Thesland

Tl {pa) {4 2577 20HH Tal {68) 0 2323 1672-80 exL 115, 116 Ted, [66] 02509 1121-30 gui. 5219, $525, 5217
Faw, LBB) 0 38TT G009 Fax. (66} 0 2323 D165 Fanc (66) 0. 2579 REG2

E-mad : rrnpai@tishr onth Webtite ey tairsith E-rmbil ; et arth E-mail, : sumates@iistronth
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NSC-TIS-T

I ITas

CALIARATION 0037

Request No, 21-66021%

1 Peak O sound level

THAILAMNIF INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR]

MTC No. EEL. BP. 13910166

(Mr. Wittawat Supanich)
Date of Calibration : 10 Feb, 2023
Date of Issue 1 10 Fely, 2023

End af Certificate

Mumber of'eyeles in | Anticipated| Measured | Deviated | Acceptance | Unceriinty| Maximum-permitied uncertinty
test signal vtlue (dB) | valiee (dB)| value (ABY o class H=dB)|  (+dB) of imeasurement {=d B
Complete cycle 1254 1258 04 10 0.20 035
Positive hall cvele 1244 124.2 <12 ra 0. .15
Megative half cycle 124.4 1242 0.2 2.0 0.20 0.35
11. Overload indication
Pleasured value (dB)
- Deviated | Acceptance | Uncenainty | Maximurmspermined uncertainty
Posigive Magntive
ane-hall cyele onc-halfoycle valuc [(dB]| limit class 2+dB)|  (+dB) of measurement [ HdR)
133.0 133.0 0.0 0.20 .23
12, High-level stability
G M easured Dreviaed walue | Acceptance limit Uncerimingy Max imum-permitted unoeraingy
value (dB) (dB) cluss 2 {+dB) {:+dB) of measurement (+dB)
Begin 2590
o 1550 00 0.3 010 (L1
Calibrated by - Approved by

Elecirical and Electronic Sta

n@:rlii Laboratory

Industrial Metrology and Testing Service Centre

Rel: 200 126601 1300149005

B9

Thea results resana only 0o the Bems redledCalitnated or velue assgned,

Aodveriising he Repoet, Certifcale andg publicRy of the eyl except in full ae prohibited unless wisten permission B obfainod fom the gonemor of TISTR

Head Office

35 Mhir 3 Tambon Kivore Ha, srphoe Khlons Luang,

Changeal Fatfiumthan 12120, Thaland

Tel {660 2577 2000
Faoe (B6)0 I5TT 9009

E-mal 1 rumpai@tstr.orth Websieweeas tistr or th

CificefLabaratory

>0i I, Bangpoo indusivial Estate, Sukburmat Boad,

Amphos Muang, Changeet Samutprakan 1280, Thaland

Tel (6£) 02325 167200 et 115 116

Face (B6) 0 T323 01£5

E-mal, | mérgrtistr onth

FRABL AT HE R, d
Office
134 Phahoryothin Foad, Chatuchak, Barsiok 10400,
Thadland

Tel. [66] 02579 1121-30 exl. 5219, 5225, 5247
Faw. 166)0 2579 B552
E-masil. ;- sumatesddistr.onth
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MEC-TISHTES 1 MI25
CALIBRRATHIN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR)

Request No. 21-66268

Submitied by
Address
Calibrated at

CALIBRATION CERTIFICATE

: Integrated Research Center Company Limited,

: 122 Moo 2 T.Thateom A Srimahaphote, Prachinburi 25140,
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

MTC Mo, EEL. BP. 15/0266

Sai 1C, Bangpoo Industrial Estate, Sukbumvit Red., A Muang, Samutprakon 10280,
Amhient Environment

Instrument Calibrated -

Description t Sound Level Meter Temperature (23 +3)°C
Manufacturer  : Delta OHM Relative Humidity (30 £ 15) %
Model :HD 2M0UC Ambicnt Pressure ((100.32541 5) kPa
Serial Mo, : 11040842479
Microphone : Type UC-52 No.114674
Preamplifier : Delta Type HDZO10PME2 Mo 11001018
Standards wsed ;

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

2. Condenser Microphone Briel &K jer 4180 S/N 2889871,

3, Decade Altenuator Ando AL-205 S/N 004646032,

4. Function/Abitrary Waveform Generator Agilent 33220A S/N MY 44042668,

5. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037.

6, Digital Multimeter Fluke 85204 S/N 4985007,

7, Pistonphone Rion MNC-72 5/ 00402446,

8, Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Date of Receipt 1 Feh. 2023
Date of Calibration  : 20-21 Feb, 2023 FL!'

The regilts relabe only o the tems testeditalibrated or vallee assgned.
Aoheaitisng the ReporiCedificabe and pubiicty of the esults scoept in full ame probitited wries withon peemission s obtaned from the gosamar of TSTR

Head Tffice

35 M 3 Tarnbon Knicng Ha, Amphos Ehlong Lusng,
Chiangeanl Fathurriibani 12150, Thailard

Tel (&40 2577 2000

Fae (66) 1 2577 9000

Email ;. umgalgtisronth Websitesessw tironth

Office/Laboratary
5 1C, Bangpos Indusinisl Estate, Sukhumsit Poad,

Amphos Muane, Charseat Samotpeakan 10280, Thatand

Teed,. 8] [ 3525 16F-00 ext. 115 116
Fa, (6630 2325 9165
E-rnal : rc@befirenih

FRABL T DE R il

Orffice

154 Bhahoryorhin Road, Chatuchal, Bareiok: 10600,
Thailard

Tl 466] 0 Z579 L 1F]1-30 eyl 5219, 5325, 21T
Fau. 66} 0 2579 B55Z

E-miml : surmelesgtistr. orth
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MEC-TISI-TIS 1S

CALIBRATION 137

THAILAND IMSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-660268

9, Power Amplifier Brilel& K jzr 2706 5/ 1517650,

10, Speaker Tannoy Limited, Greal Britain Brtish Patent No. 215300,

11. Dagital Multimeter Agilent 34401 A SN MY 44005560,
12. Programunable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Mrocedore ;

MTC No. EEL. BP. 130266

This instrumnent was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroscoustics - Sound Level Meters - Part 3 ; Periodic tests {2013}, These calibration

procedures were related o the electical and acoustic signal lests. The electrnical 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 calibraied 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 atached herewith and the uncertainty limits quoted refer to the

measured values only.

The reported expanded uncentainty is based wpon & standard uncertainty multiplied by a coverage factor

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

Traie of Calibraiion

1 2021 Feb, 2023

218

e

The residls delsle only 1o the items testedfealibeated o velue assigned.
fcheer ing the ReportCedificate and publicky of the esults axcegt in full ae probioited uriess withen pemmission is obdaned from the goeeenor of TISTR

Hesd Cffice

35 A 3 Tarnban Khlong Ha, Arvgtces Khlorg Lises,
Changeal Pathumtban 12130, Thailand

Tl (] [ 2577 SKH

Fao, (60 25TT 5003

E-rnail ; rurmgaigtistoorth Weksfewaw, listn aith

OfficeLaborakory
Sai I, Bargpod Industrisl Extabe, Sukhumadt Road,

fmphos Muane, Changsat Samutpakan 10280, Thaand

Tal, $66)0 2333 1672-80 =1, 115, 116
Faix, 94} 0 2323 71465
E-til, ; miloglist.on th

FRA.EL.MTCO0Z Rl

Ciftoa

154 Prahonyothin Road, Chabuchalk, Bangkok 10800,
Tnaitand

Tel (§a) 0 2579 1121-30 ex1, 5219, 5235, 5217
Fae. [55] 0 2579 5592
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CALIHRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request Mo, 21-66/0268

1. Absolute Sensitivity

MTC No. EEL. BP. 15/0266

Refercace Acousidc Blcasured value (dB) | Deviation |Accaptanca lim'ﬂj Uncartisty | Maxmusme-pemiibed unceraiy
Bignal (dE) Before adjust| After ndjust | value (dB) | Class 2 {+dB) [=clik} of measurcment (+di)
11396 114.2 114.0 L, LR 030 RIA

Mote: The exiemal calibration adjustment was firstly performed. The internal calibeation adjustment

was then completed at the display of 1142 dB,

1. self-generated noise
1.1 Normal test
Mensured value Unezrminty Maximum-permitied unceriuinty
{dB} [=dH) of meadiurement (+dB)
231 0.1 MIA

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

Frequeney | Measurcd value | Uncertaimty Muximum-permilted unccriainty
Weighting (B} {+dB) of mezsurement (+dH)
A-Weight 19.1 0.10 N/A
C-Weight 173 0.10 MNIA

Flat 31.1 0,10 A

Date of Calibration + 20-21 Feb, 2023

The results relate only to the #ems ested/calibeated or Yalue assigned.
fichertising the Report Certificate and publicity of the esults ewcopt In full e prohibitad eniess wiithon penmission is abianad Tram tha goaerre of TISTR

Head Office

55 Ak 5 Tarnbon Kilaeg Ha, dmphos Kiloog Lusng
Changeiat Pathumithani 121200 Thailand

Tel. [&ah 0 2577

Fan, (66) 0 Z57T w09

E-rnafl - et on b Websileramawy istr o th

Ofilce/Laboratory

5ol A0, Bangpoo Indusinial Estate, Sukhumadt Road

E¥R"
.

Ofice

dmphoe Muang, Chanpeat Samutprakan 10280, Thafland  Thailard

Tel (6610 F323 L6T2-80 ext 115, 116

Faw. [58) 0 2323 9165
E-mual ; mko@tistr.onth

FRALBLMTCO0Z R d

16 Pnahoryotnin Roadd, Chiatuchalk, Bangaok 10800,

Tel (6610 2579 [12]1-30 ext, ST1Y. 5375, 5217

Fas (548} 0 2579 5552
E=mal - siumal eegtistr.onth
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THAILAND [INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH {TISTR|

Requoest MNo. 2 -06/0263

3. Acoustical signal test of frequency weightings

MTC No. EEL. BP, 15/0266

Frequency | Deviation from froquency responae (A5 Acceptance lamni Uncertainty | M aximman-permiticd uncertainty
(Hz A-weight | C-weight Flas rlass 2 (4B [+dEF ol measurernent (B}
125 0.3 0.2 0.2 |5 (45 0.6
1 0o 0.4 =14 0.4 1.0 .45 0.6
8 000 -4.5 -39 4.5 50 .45 0.7
4. Elecirical signal test of frequency weighiings
Frequency | Deviation from froquency responde (dB) Apeeptance limii Uncertainty | Muximum-permitiesd uncertmnty
(Hzl A-weight | C-weipht Flat class 2 (B} (+dB) of measurement (Ha8)
63 <, | 0.2 0.4 20 0.20 (.6
125 0.0 0.1 0.1 1.5 0.20 0.6
250 0.0 0.1 40,1 I3 0.20 i
S0 0.0 0.0 0.0 1.5 0.20 (Lix
1 000 0.4 0.0 0.0 1.0 0,20 .6
2 i 0.0 0.0 0.1 10 0.20 (L.t
4 i 0.0 i1 0.1 1.0 0.20 0.6
8 (00 00 0.1 0.1 50 0.0 07
Date of Calibration - 20-2] Feb, 2023 rf;." a
T

The resulls relate orly bo the fers testedAcabbrated ar wilise astigred.
Acbemrtiting the BapabCatficate snd publicity of the rasulbs secept in full are probibited unless weisten pemission s oblained from the goveror of TSTR

Hemad OHice

35 w3 Tarnben Khlong Ha, Srphes Khleeg Luang

Chargwat Pathumthani 13130, Thakand
T, (B0 0 2577 9000
Fax, (66] 0 2517 2005

E-mail = normpeig isincy, th Webstewwe tistr.onth

OfficefLabaratory
S 1C Barg poo ndustdal Bilate, SukPummd® Road,
Armphoe Muarg, Chanesat Samv ipmian 10280, Thadand

Tk, [} 0 2523 VAT eoet, W15, 114

Fo G060 0 23525 ¥1ah
E-mafl - mitcgaisty .orth

Ciffic
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Thailand
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THAILAND INSTITUTE QF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTH)

Request No. 21-66/0268 MTC No, EEL, BP. 15/0266

5. Long-term stability

Time Moazured Value | Deviaed vatue Accepiance limit Uneriainky Maxpmume-permtitted secertainty
(dRj [dE} class 2 (RdH} {+dB) of mensurement [+HdB )
Begmn 1140
(.0 0.3 ol {1
End 1144

6. Frequency and time weightings at 1 Kz
6.1 Frequency weightings at 1 kHz

Frequency | Mensured Walwe Deviated valisg Acceplance lmit Uaeerainty Muximum-permittad uncertainty
Weighting (B (dB} closs 2 (2B (+dE) of measurement {=dB)
A-weaght 1140 0.0 0.2 .20 2
C-weipht 114.0 0.0 0.2 .20 0.2

Flar 1 14.0 0.0 0.2 .20 0.2

6.2 Time weightings at | kHz

Frequency | Measured Value Devintesd volue Acvceptance Limit Uneestainty baximair-permitied aecertyinty
Weighting (dE) {dB) clags 2 (+dB) {+dB) of measurement (B}
Fast [14.0 0.0 0.1 020 0.z
Slow 114.0 0.0 i, 0zo 0.2
Leg 114.0 0.0 0.1 020 2

Date of Calibration  : 20-21 Feb. 2023 i

ml_n

=}

Thie resits ralats cenly T ke Tt testeclidaibralad o walue assipnad
Acfuesrring the RepoitCedilicale and pobticity of the results ancept in Tul] are proflEhed unbess wailten penmision i@ cbtamed fram the governor of TISTH

FRABLIATC 002 Rewed

Head Office ficeLaboratary dfice

35 i 3 Tamibon Khlong Ha, Arghoe Khiong Lusrg. S0l 1, Bangpos Industrial Eskate, Sukhermdt Roacl, 196 Prighoryothin Read, Chaluohak, Basgaok 10800,
Chamgest Pathurrihan 12120, Thailand ferpshos b, Thargeial Samutpraks 101280, Thelend  Thaitard

Tl (] 1 25T SO0 Tel (66)0 I3y 167280 =, 115, 116 Tel (A6) 0 X579 1120:30 ext 5319 5335, 5217
Foce, [66) O F5FT 009 Faoe, [66) 0 23235 9165 Fiaor, (881 0 2979 8542

E-mahl ; rempakgitisi onth ‘Webshesmwwtistronth  E-mal | meogtistr.onth E-madl : sumaleegthte.oeih
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CALIBRATION (057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0268

MTC No. EEL. BP. 15/0266

T. Level linearity on the reference level range

Head Cffice

35 Mu 3 Tarmbon Bhlore Ha, Amphoe Khiona Luang,

Anticipaied | Measured Valee | Devieted value Acceplance [imit Unsartainty W iximumy-permitted npeertsnty
walue (&) {dH) (B} cless 2 [2dB) {+dB) of measuremen (HdB)
120 120.0 0.0 1.1 030 0.3
1ne 119.0 0.0 1.1 030 0.3
114 114.0 0.0 1.1 030 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1.1 030 0.3
o9 99,0 0.0 1.1 030 0.3
4 34,0 0.0 1.1 (.30 0.3
9 89.0 0.0 .1 .30 0.3
Bd 24.0 0.0 1.1 .30 N3
19 1.0 0.0 .1 .30 03
74 Ta.0 0.0 [.1 0.30 0.3
6% 69.0 0.0 [l 0,30 03
fid 4.0 0.0 1.1 030 3
54 59.0 0.0 1.1 0.34 0.3
54 F.0) 0.0 i.1 030 0.3
44 49.0 0.0 I.1 m3n 0.3
L4 4.0 0.0 1.1 0.30 0.3
LY 39.1 0.1 11 030 0.3
_Dlt{:ﬂl":'nlibflli:ul : 20-21 Feb. 2023 - il%f 9

Tha results ralate arly tothe teme tasted/calibrated or valise assaned.

Charrpwal Fathumitnan LZ1A0, Thaland

Ted. V660 2577 $000
Fax. {64] & 2577 2009

Eormail ; numpai@tistr.orth Websiteweese tistronth

OfficesLabaratony

Sol 1, Barpoo ot Estate, Sukhomidt Boad,
Arnphoe Muarg, Changeat Samuipakan 10280, Thaland
Tel, 1651 0 2323 167250 exl. ELS, LE&
Fam (66 I 2323 RLaS

E-rmall & revicgiistr o th

Achvaniliing The Repornlemifcaie and publicin of the nesulis exoapt in full ane prohibined unlass withen pesmission 5 obianed fom e aoeernar of TETH

FRABILIMTC. 00 Rzt

oiffice

155 Bhahoempothin Foed, Chatachek, Bargiob DS,
Thaland

Tel. (58] 0 2579 1121-30 et 5219, 5235, 5217
Fex. {66) 0 2570 B392

E-mal ; sumalesgtissr orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 2|-660268 MTC No. EEL. BP. 15/0266

B. Level Enearlity incloding the level range control

Ar reference sound level on the reference level range

Range Anticipated value | Messured velue | Deviated | Acceptance limit| Uneertainty | Maximam-penmitied uscertai oty
1dB) (dB) value (dB) | class 2 (2dB) (0B} of measurement {(d13)
fil-140 114.0 114.0 0.0 1.1 0.30 0.3
30=130 114.0 114.0 0.0 1.1 0.30 0.3
40-120 114.0 114.0 0.0 i1 0,30 L3

Diate of Calibration - 20-21 Feb, 2021

&':,"9

Thes vpiilns fejata arly to the e tedfedlealibrabend of vl Jiieired,
Fufmrt ging the ReportCad@cabe and publiciy of the resulls except n fll are prohibited unless wittben pesmission is obfamed from the gowernor of TETR

FRABLWTCO0E Reswd

Head Cifice Office/Labaratory CHfice

35 ML 3 Tarmbon Florg Ha Armphoe FRlong Luang 508 10, Bangpaon kdushial Estate, Sukbumedit Road, 195 Prabameattin Rosr, Crahschel, Bargiol: 10500,
Changwal Fathumithani 12140, Thalsnd Amphos Mg, Chanpaat Samutpacen 10080, Thaland  Thaland

Ted. (681 O 2577 3000 Ted, {661 0 2523 16TH80 oot TES, 1140 Tiel, Cooli} 0 2579 112130 ek $219, 5225, W2 T
Fanc, (66) [ 2377 009 Fanc (61 2323 @i Fax. {66) f 2579 BSY2

E-mail : rumpaigtstr.orth Wabsitgwwwetistuonth E-mail © rlcedistroeth E-mial - sumalesglisinonth
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CALIBRATION O037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

Request Mo, 2 [-6610268

MTC No. EEL. BP. 15/0266

8. Level linearlity including the kevel range contral

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

Range Anticipated valhue | Mensured value Dizviated | Acceplanco IIrnlII Uneertainty | Maximum-permiticd ancerainty
(dE} {dB} value (dB] | <lass 2 (+dB) (4B} of measunament (+dB)
60140 15 652 0.2 1.1 0.30 03
50-130 55 250 0.0 1.1 .30 0.2
A0-120 45 45.0 0.0 1.1 .30 0.3
30-110 35 151 i1 [.1 0.30 0.3
20-100 a5 5.9 0.9 1.1 030 0.3
2, Tone burst response
Time Tomehiarst Mezsurcd walue Deviated | Accopanee |bmit] Unceraingy | Moximum-permitted umeertninty
Weiglting | Duration, Th {ms) (dE} value (dBY | elass 2 (+dB) (4B af meagwrement (4B
200 115.9 -1 +1.0 0.20 0.3
Fast 2 8.8 0.2 +1.0k 4.5 0.20 0.3
0.25 296 =4 +1.5;=5.0 0.20 0.3
200 1084 4.2 +1.0 0.0 0.3
Show
. 98 .2 +1.0; =3.0 0.z0n 0.3
200 1099 0.1 1.0 020 0.3
SEL 2 .0 0o +1.0,-2.5 0.20 0.3
0.25 ROG -0.1 +[.5 5.0 0.20 0.3
Date of Calibration  ; 2(-21 Feb, 2023

8/9
W

The results relate arky o the iters tesiedicalibated or value assred
&dwartiong the RepartCartcate and publicity of the nesutts sacept in full ane prohibited unless wetton pesmission is chiained from the goveemor of THRTR:

Head Office

35 Ml 3 Tambon Ehloryg Ha, femphice Kbbong Luang

Changeat Fathumithani 12120, Thaland

Tel. 155l 0 2577 9000
Fae (E6] 1 2577 PI0S

E-rmail © umpa@tisteor ik Wasbieowvwe tishoon lh

Office/Labaratory

S 10, Bargpoo ldustrial Exkate, Sukbuimmet Aoed,
Amphoe Musng, Chanesat Samutpaian 10E80, Thalard

Tel, (9610 2323 1672-30 et 105, 116
Fax. {6E) 2323 71465
E-rnail = milcgdistnodh
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Oiffica

186 Prehampathin Rosd, Chabuchak, Sangkos 10500,
Thaland

Tk, (6810 2579 1121-30 ext. 5219, 5225, 5217
Faw. [55) [ 2579 B592
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Request No, 21-667268 MTC No. EEL. BP, 15/02066
10, Peals C sound level
Mumibes of cyeles in Anticipsted | Measurad | Devinted | Acceptince Eirnirl Uncgrtaingy | Maximum-permitied unceriaimty
tost signad vitluz (dE) | value {dB} | valoe (dB)}|  class 2 (&d4B) [+dB) af memurement [+dB)
Complete cycle 1354 1353 =0.1 10 0.20 035
Positive half cyele 1344 134.0 <14 20 0.0 0335
Negative holf cycle 134 4 134.0 0.4 20 0.20 .35
11, Overload indication
Measured valee (dB) Devisted | Accephince Iirnirl Uncerininty | Maximum-permitied uncertainty
Positive one-hatl cycle Memative ane-hall cycle | value (A8} class 2 (+dB) [+dB] af mexsurement (B
1410 141.0 0.0 1.5 20 25
12. High-fevel stability
Thirsiz Mensared Duevinbed value Accepianee lirit Uncentainty B aximum-permitied uncertxinty
valoc (dB} (i) cluss 2 (HdB) {+dB} of measurement (+dB}
Begin 132.0
0.0 0.3 010 1.1
End 139.0
Calibrated by ; | Approved by ;

(Mr. Pannasit Phesingsn)

Date of Calibration
[rate of lzzne

AT

1 20-21 Feb. 2023
: 28 Feb. 2023

Electrical and éﬁ:

Industrial Metrology and Testing Service Centre
Ref - 201 1266020100453001

End of Certificate

R e L

s Labaratory

"

9/9

The sesulls relate ordy 1o the iters esled/osiboated ar value ssigned
fgeertising khe BeportyCenificate and publicity of the reults scept 0 full ane probibited unless wreitten pemission s obtained trom the povernor af TISTR:

Head CFfice

35 Mu 3 Tambon Kidong Ha. dengioe Whloryg Luang
Charewat Patbumthani 12130, Thailand

Tiel, [t} O 257 T S000

Fax, (65 0 2877 2009

E-rmail = purnpaigetistr oe 11 \eetsi e Tistr oty

OifficesLaborabony

Epi 1C, Bangpaon industial Estate, Sukbumvit Rosd,
Arnphoe Muans, Chanpaat Samutpmkan 10250, Thailand
Teal, () Q0 25F% 107280 et 115, 114

Fax, 184] 0 2335 7145

E-mel ; rmbo@rtiste celh

P BLMTC 002 Reed

Offlce

106 Prashamotiin Boad, Chatuchss, Bangkek 10500,
Thaiand

Tal, (000 0 2579 1121-30 ext. 5215, 5225, 5217
Fas. {66) 0 2579 8592

E-imail - surnal=agismir o th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Mo, 21-66/0268 MTC Mo. EEL. BP. [G/0266

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address 122 Moo 2 T Thatoom A_Srimahaphote, Prachinburi 25140
Calibrated at  : Electrical and Electrome Standards Laboratory, Industrial Metrology and Testing Service Centre,

S0l 1C, Bangpoo Industrial Estate, Sukhumyvit Rd,, A Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Level Meter Temperature 234 3)°C
Manufacturer » Diela CHM Relative Humidity S50+ 15 %
Model : HD 2010UC Ambient Pressure :{101.325+1.5) kPa
Serial No. : 11040842480

Microphone : Type LIC-52 Mo, 121411

Preamplifier : Delta Type HD2010PNE2 No. 1 1001019

Standards vsed :
1. Band Pass Filter Stanford Research Systems SR 650 SN 28712,
2. Condenser Microphone Briiel® K jzr 4180 5/N 2889871,
3. Decade Attenuator Ande AL-205 S/N 004564602,
4. Function/ Arbitrary Waveform Generator Agilent 332204 SN MY 44042668,
5. Digital Funciion Synthezizer NF Electronic Instruments DF-193.4 5/N 122037,
f. Digital Multimeter Fluke 853204 5/N 4985007,
7. Pistonphone Rion NC-T2 SN (0402446.
8. Measuring Amplifier Briel&Kjir 2636 S/N 1537484,

Date of Receipt : 1 Feb, 2023

Date of Calibration - 20-21 Feh. 2023 144
i)

¥ Fia

The rezuits refab: anly tothe hems ested/calibared of waiug assvned,
Acportiing the Ropordletificats and publichy of the edults sscapt in UL &re prebibibed e wiltlen germizdion is oblained from the govermor of TETR

FRABLITC 002 Ao

Head Office Offices/Labomatory Office

35 Mu 3 Tambon Kiiorg Ha Amproe ¥hicngluang. 5ol IC, Banaroo inclustrial Sstate, Sukbumedt Road, 1546 Phahorgothin Fosd, Chahchak, Bargiok 10400,
Changaat Pathumthiani 12320, Thaland Srphns Muang, Changeat Serutpesan 1028, Thsland  Thadand

Tel {661 2577 9006 Tal 6610 2323 1672-B0 ext. 115, 116 Tel. 1&4] (2579 1121-30 pxt. 5240 5204 G217
Fan. (BA)O 2577 909 Faw. 66,0 2323 BIES Fa (B {1 2579 BAG2

E-mal ; rurnpaigisacan i Welsiteweea tisir crth E-mal ; micgtsir.onth E-mal, : sumialee@sistr.od th
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THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTH)

Reguest Mo, 21-660268

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

0. Speaker Tanney Limited, Great Britain British Patent Mo, 215300,

11, Dugital Multimeter Agilent 34401 A 5/N MY 44005560.
12, Programimable Anenvator Tamapgaws TPA-301A SN 2212

Calibration Procedure

MTC No. EEL. BP. 16/0266

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 : Perfodic tests (2013), These calibration

procedures were related to the electrical and acoustic signal tesis. The electrical signal test was carried out with the

direct measurement method. The acoustic signal test was parformed in an angchoic room with the comparison

measurcment method.

This instrument has been calibrated against standards maintamed at the Electrical and Electronic Standards

Laboratory (EEL}, which are traceable to the International System of Units through the National Institute of

Metrclogy [Thailand).

The mformation an actual reading is attached herewith and the uncertainty limits quoted refer to the

mensured volues only.

The reparted expanded oncertainty is based upon a standard uncertainty muliplied by 1 coverage factor

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

Dvade of Calibration

i 2021 Feb. 2023

29

el

The results relate orly fo the itars tested/calbimted of valus sk,
Acvertising the Report Cerficate and publicity of the miully exoept in full are probibibed unless witten parmision b obtained from e sovairan of TISTR

Izad Office

35 KA 3 Tarnbon ihiong Ha, Ammphoe Khiong Luang,
Charsgwat Fathumithani 13120, Thaland

Tial, (55k 0 2577 W00

Fax {Be1 0 2577 000

E-rnail - nosre @itro b Wabsiteowess tistr.or th

OificesLaboratory
Sl 10, '-.'lﬂ-r!vg:-:ﬂ} ncdustial Estabe, Sukburmit Road,

Ampheae Muang, Chanewat Samuspeskan 1000, Thalard

Tel {661 0 2323 1672-80 ext. 115, 114
Fax (66)0 7323 0165
Email 1 mingtsirorth

FRUBL AT D0E Fevd
Office
188 Phahoryoihin Foed, Chatuchak, Bangiok E0600,
Thadand
Tel, (6510 2579 1121-30 exi. 5219, 5235, 5317
Fax, (6610 2579 BERE
E-irail - sumales@tiskr.onth
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Request No, 21-660268 MTC Mo, EEL. BP. 160266

1. Absolute Sensitivity

Reference Acoustic Mezsared walue (dE) Deviation | Accepiance bmn| Uncertainty | Maximuem-permitted uscertainty
Signal (dB) |Bedfore wljust Afer sdjest | value (dB) | Class 2 (2dB) {=dBj uf iecarurcmant (B}
113.96 [14.2 1148 0.0 1.0 0.30 NiA

Maote: The external calibration adjustment was firstly performed. The intermal calibration adjustment
wias then completed at the  display of 1142 4B,

L Belf-gencrated noise

2.1 Mormal test

Measared valos Llnceitainny Maximuent-permitied uncertainty
(dB) (+dB} of measurcment (+dB)
226 010 MA

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

Frequency | Measured volue | Uncerininty Maximam-pernited uncoralnty
Weighting (dE) {48} of measurement (+HdB)
A=Weight 18.1 .10 MEA
C-Weight 243 .10 NIA
Flat 27.0 10 MA
Date of Calibration  ; 20-21 Feb. 2023 _f 9

The resuits relale ooly ta the Bems tested/cabbrated o value assigned
Acvert=ing the ReportACestificate and publicity of the results axcagt in full am prehibitan e wibien pernission s obbsined rom the gowverror of TISTH,

FRABLMATC 002 Reved
Hesd Cffice OfficedLaboratony Office
35 P 2 Tarmbon Khong Ha, Amphos EHlongLusrg,  Sod 10, Bangpoo Industria, Estate, Sukhumadt Road, 156 Hﬂmn Feael, Chituchak, Bangkok 10500,
Changwat Pathumthars 12130, Thailand ferphoa Muang, Charpeat Sarnutpeakan 10280, Thaland  Thailand
Tal {6 & 57T G000 Tal, (pE) 0 2323 1672-B0 e 115, 116 Tal (66) 0 7579 1121-30 ext 5219, 5125, 5217
Fa, [66) 0 2577 900 Fax. 15510 2323 2165 Fau. [&4] O 2570 GG

E-mial : rumpaiEiistnon i Websitesasawe i o th E=rrissl : mba@tishr.onth E-mail = surraleegtistr orth




TITISTA

CALTBRATION 0637

THALILAMD IKSTITUTE OF SCIENTIFIC AND TECHNCHOGICAL RESEARCH (TISTR)

Request No, 21-66/268 MTC Mo, EEL. BF. 12266
3. Acoustical signal test of frequency weighlings
Frequency [ Deviation from freguency resparse (dB) Acceptance limil Uncertainty | Maximum-permitted aecertaist:
(Hz) A-weight | Cweighe Flat class 2 (48} {4} of monsurement [+JB)
125 03 .1 0.1 5 .43 0.6
I foo - =07 =07 ) .45 0.6
E 000 -39 -4.0 -4.1 5.0 .43 0.7
4. Electrical signal test of frequency weightings
Frespaensy | Deviation froan frequensy respoase (dB) Accepance limi Uncertainty | Maxomum-permiticd ancertzinty
(Hz} Aswalght | C-weighl Flat clnss 2 (£dB) (+dB) of meazurement (+dB)
G .o =0.1 -0.3 2.0 0.0 0.6
123 o0 0.0 4.1 15 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 0q 0.0 0.0 1.0 0.20 0.6
2 000 0.0 0.l 0.0 2.0 0.20 .6
4 0 0.0 0.1 0.0 10 0,20 0.6
B oo 0.1 0.1 0.0 50 0.20 0.7
Date of Calibration - 20-21 Feh. 2023

The resiits relale grly to the iters fested’oaiibrated or value sssiined.
Adverlising the RepodCatificate and publichy of the resutts escept in full are probébited unless written pammission & chiained from the peeemor aof TISTA

Head Office

OfficesLabaratory

35 Mu 2 Tarnbon Bhlong Ha, Amphioe Shlorg Luang

Changsat Pathumiheni 12120, Thatand

Tal (66)0 2577 BCEOO
Fa, 58] O 2577 2009
E=mad, ; nampadgbtisir.orth Websiba e tstrorth

Soi 1T, Barpoo ndustiial Estate, Sukbumutt Aoad,
Amphoe Muerg, Changsat Samutpakan 10230, Thallard

Teel. (64} 0 2338 167280 et 105, 114

Faue. {£6) [ 2525 G165
E-rmail = rrdcgtisir.ce i

iflos

186 Prahomothin Rood, Chabaches, Barsbhol, 10600,
Thaland
Tal, (5810 2579 1121-30 exf. 5219, 5225, 5217

|
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Fax. {66) 0 2570 8592
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WEC-TIEI-TIS 17025
TUTISTR CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLDGICAL RESEARCH {TISTR)

Request No. 2[-660368 MTC No. EEL. BP, 16/026h
5. Long-term stability
Time Blemsared Walae Duevanted value Accepennes Hmil Lincertainty Maximum-permitted wncesalny
(dE} (dB) eluzs 2 (+dB) [+dBE]) of mesiurement {+dB)
Begin 114.0
0.0 0.3 0.1 0.1
Emd 114.0

fi. Frequency and time weightings at 1 kHz
6.1 Frequency weizghtings of 1 kHz

Frequimey | Measured Vales Devigied vahoo Acceptance lims Uncertainty Maximum-permitted uncertainty
Weiglating (4B} () clzss 2 [£dB) (+dB) of measurement (=dB)
A-weight 114.0 0.0 0.2 0.20 (.2
C-weight 11410 LY 0.2 020 0.2

Fiat 114.10) 0.0 0.2 0.2 0.2

6.2 Time weightings ai 1 kHz

Frequency | Mensured Valne Dgviated value Acceptance limio Uicertaingy Maximizm-permiited uncertainty
Weiphting (e} (R} clnzs 2 {+dR) {+tH] of measurement (+d48)

Fast B14.0 0.0 0.1 0.20 0.2

Slow 114.0 0.0 0.1 .20 0.2

Leqg 114.0 ER Q.1 0.0 (.2

[!IBIE_{II If.'alil:lr_llth.'ll:l : 20-21 Feb. 2003 ﬂﬁhf 9

T

The resLits selate only 1o the items fested/Calibeabed o walue assigned.

Auhoertising the ReporCentificate and publicity of the résults eocept in full e prohibited unies wiltten permession s obtained fram the soveman of TISTR,

Head Offica

Tal. (66) 0 I577 9000
Faw. 185 02577 009

FRLEL FTC 002 Aowd

CdnceLaboratary Cffice
35 b 3 Tamion Ehlong B, dmphoe Bhiong Luarg, S0l 1, Banepoo Indusicsl Exale, Sukbuimedl Rosd 19 Phahoryothin Roecd, Chatuchak, Banskok 10500,
Chargwat Pathumthans 12120, Thailand Arrghoe Muag, Chargwet Samutprakan 10280, Thaitand  Thaliard
Tel {66) 0 2320 167200 vt 115, 114 Tel. (66) 0 2579 112130 axt. 5217, 5225, 5217
Faa, [%4] 0 2323 9145 Faer, (GG} 0 7579 A552

Eamadl ; mumpas@gistr.oeth Welshewawectigronth E-mad | mkogristr.onth E-fril - sommalas@eiss. oo th




¥ NEC-TISLTIS (4125
il CALIBRATION 0037

THAILANIF INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 2| -0610268 MTC Mo. EEL. BP. 16/0266

T. Level linearity on the reference level mnge

Anticipated | Mensured Valoe Deviated walue Acceptanee limif Uneertaingy Meximumi-permitted wneerininty
vbue (dB) (B) (dE) claig I (HdB) {+dB] ef measurement (+dB)
120 1200 0.0 1.1 0.30 03
1ne 119.0 0 1.1 030 3
114 114.0 0.0 1.1 030 0.3
g 1090 .o 1.1 030 0.3
104 | 04,00 .0 1.1 0.30 .3
949 Q0 0.0 1.1 0.30 03
44 Qa0 0.0 1.1 0.30 0.3
89 §9.0 0.0 1.1 0.30 0.3
B KL0 0.0 1.1 0.30 0.3
E 790 0.0 1.1 0.30 0.3
74 T4.0 0.0 1.1 0.30 0.3
69 £9.0 .0 L1 0.30 [
64 4.0 0.0 1.1 0.30 3
59 59.0 0.0 .1 0.30 3
54 54.0 0.0 I.1 0.30 3
49 49.0 LR 1.1 0.30 0.3
44 A44.0 0.0 .1 0.30 0.3
19 0 0.0 L1 0.30 0.3
Drate of Calibration :20-2] Feb. 2023 g: 4

The regals relate anly to the fems testeds/calbated ar walue assigned,
Advertising the Reportilerifcate and publicity of the resulis sscapt in full ane probibited unlass withen permission & oblaned from the. povemor of TISTR

FASLMTC00E Revd

Head Office OfficevLaboratory Oiffice

35 Wu 3 Tarnbon Biierg Ha, Amphoe Eilong Luane,. 5o 1C, Baneeoo industrisd Fstebe, Sukbyms Boad, 1% Pnanoryoihin Foed, Chatuchal, Barglick 10900,
Changeent Pathumihani 12120, Thailand Amphoe Muang, Chanpeal Sarmutpesan 10280, Thaland  Thailand

T, (84} 0 3577 9000 Tel. [B510 2323 167T2-60 axt. 115, 116 Tel (8810 2579 1121-30 ext 5219, 5225 507
Fax (881 (& 2577 2008 Fan, (6510 2373 DIES Faw. (66) 0 2579 Q502

E-rnail = nurmgai it o I Website s BEAr 201l E-rnak : et arkh Emrael - sumaieag@tistranth



Request No. 21 -66/0268
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AATIETR

NEC-TIRE-TIS | 7025

CALIBRATHIN 57

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. |6/266

B. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Meosured volug | Deviated | Acceptasue !|t‘|1.l|i| Uncertatnty | Maxbmum-pemmitted ancertainty
(B} {dB) vidlue (AB) | Glass 2 (HdB) [+dR) of measurement (B}
=144 1§20 114.0 0.0 1.1 0.30 0.3
50-130 114.0 114.0 0.0 3% | 0.30 0.3
30=120 4.0 4.0 0.0 1.1 0.30 0.3
Date of Calibration  : 20-21 Feh. 2023 ;hf 9

The resulls reiale anky to the fems testedd/calibraied or value assigned.
Acheartizng the PeportCertificabe and publicity of the results except in full are probibited unless wiithen peamision & abfained fom Re govemor ol TETR

Head Gifice

35 ko 3 Tarnban Ko Ha, Amphos Kilong Luang,
Chargeat Pathuemdhani 12120, Thailand

Ted, (&6} 02577 2000
Faw (8&) 0 2577 G009
E-rnait | umnpal@srontn Weaite

Crffice/Laboratony

5ol 1T, Bangroo indushial Estate, Sukhurmdt Road,
Amiphos Muane, Charraeat Sarmatpeakan 10230, Thadand

Tel. [84) {7333 167280 ext. 115, 116
Fa, 166) () 33273 D165
e Tiir o th E-mak  mtc@istr o th

FRABLMTCRE e

Office

154 Phghorothin Rosd, Chatuchak, Bargiok 10600,
Thuslarss

Tel. &6 02570 1121-30 ext. 5219, 5225 5ZF:T
Fas (66) 0 I579 BEG2

E-mizl  sumaleegnictronth
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CALIBRATION 1037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Bequest No. 21-66/0268

£ Level lineardity including the level range control

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

MTC Neo. EEL. BP. 1610266

Range Anticiputed value | Meassured value | Deoviated | Acceplance limdd Uncora ity | Maxomum-permiticd ancertainty
(B} [dB) value (dB) | class 2 (4dB) [4eIE} of mensurement (=dB}
-1 4 63 649 .1 .1 0.3n 0.3
50-130 55 54.9 0.1 11 0.30 0.3
30-120 45 430 0.0 1.1 0.30 0.3
20-110 35 4.9 0.1 1.1 0:30 0.3
20-1040 25 238 0.B 1.1 0.30 .3
9, Tone burst response
m Timne Tonchurs Pcasared valee | Devinted | Accoptance Ii'mil[ Uncenainty | Maximmn-penmitted uncemainny
Weightmg | Dumtian, Th {msz) (di) value (dB) | class 2 (1dBE) (+dEY ol mensurement (GdE)
200 1158 -2 +1.0 0.20 0.3
Fast 2 9.8 -0.2 +1.05-2.5 0,20 0.3
0.25 8.6 0.4 +1.5;-5.0 0.20 .3
i 2D 1084 -0.2 +1.0 0.20 0.3
2 BUE 0.2 +1.0; =50 0.20 0.3
200 109.9 -0.1 +1.0 0.20 0.3
SEL 2 20.0 0.0 +1.00; <2.5 0.20 .3
0.25 £0.9 0.1 +1.5;-5.0 0,20 0.3
Date of Calibration = 20-21 Feb. 2023

Head Office

36 My S Tambon Miione Ha, &mphoe Bhiong Luang,

g/
o

Thaz results n#dabe anly to the ems rested/calinated of walie assgnes].
Acrsertifing the RepotCemficabd and publicity of e regulls esept in full ane prohibited wmles wiithen permission & obtained from the goeemor of T5TR

Changwat Pathurrthant 124030, Thadand

Tl |64} O 2577 2300
Fax (66 2577 D009

E-rnail | mumpaigbtistr.onth Waebsibe s tistron th

OfficesLaboratory
o 16, Bangpoo incstis Eslate, Sukhuril Road,
Amphoe Muang, Chanoeat Samespeakan 10284, Thaland

Tl (&6 0 2323 167T2-80 ext. 115, 114
Faw, (66)0 7320 DS
E-mal | micgtsironih

Ciffice

FAABLMTC.00Z Rered

196 Fhahoyothin Road, Chatuchalk, Bengeok TR900,
Thadand

Tel (&) 0 2579 1121-30 axt. 5219, 5235, 5217
Fau. (i) {259 REGZ
E-mal ; suimisleemiiily o 1h
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MWECTIEI-TIS |15
CALIBRATION 0057

THAILAND [NSTITUTE OF SCIENTIFIC ANMD TECHMOLOGICAL RESEARCH (TISTR)

Request No, 21-060268 MTC Mo, EEL. BP. 16/0266
1, Peak C sound level
Humber of eyches in Anticipaied | Messured | Deviated | Acceptance i Uncermincy | Maximmepenmined uecertsinry
tesat axpmal value (dR) | waloe (AR} | value {dB) | class 2 (A8 (-+dB) ol measurement (4R}
Complete cycle 1354 135.3 0.1 10 0.20 0.35
Positive half cycle 134 4 134.0 -4 20 0,20 L35
Megative half evele 134.4 134.0 -4 20 0.20 0.35
11 Overlond indication
Meazared value (dB) Davintes | Accoptunce Iirniti Uncertainty | Maximum-pemmitied uncertaimty
Pisttive ane-halfcycle | Mepative one-halfcycle | value (dB}| class 2 (+d4B) [+dB) of mesurement {=d/)
1410 1410 (ER1] 1.5 0200 025
L1. High-level stahility
Tima Memsured Drevisted walue Aeeptanca lmit Uncertainky Maximum-parmitted unceraimty
value (dB) (B} class 2 (&) (+dB}Y of measusemein (HdB)
Begin 1390
o 0.3 0.0 0.1
End 1390
Calibrated h}l"-}j-’) i) —-/h,? Approved by -
e el 1
(Mr. Pannasit Phasingsri)
Elecirical and rids Laboratory
Date of Calibration  : 20-21 Feb, 2023 Indostrial Metrology and Testing Service Centre
Date of Issue : 28 Feh, 2023 Rl : 2001266020 00433002
End of Certificate

ar9

The results relade only ta the ibemis testeddcalbrated or value assignad

Advertizing the Aeport/Cerificate and publidty of the mesults eeceat in full s probsbited unlaess wsitten parnission is sbisined From the govemos of TIETR

Faad Office

35 ku 3 Tambon Khlong Ha, Arphoe Knlong Luarg,
Crargwat Pathumthan 1213, Thatland

Taal. (8610 25T G000

Fax. (5G] 0257 D004

E-rmail - rumpaagedistror th Websteowees tistr.onth

CifioaLatoratony Office
Zoi 1T, Bprgpoo indistrial Estite, Sukbanmdy foad,
Arppnoe Muang, Cracgaat Samulpeben 10280, Thalerd
Tal, (8R10 2373 1672-B0 &af, 115, 115

Fau. [E6) D 2323 9155

E-srasil - mbo@tisty, oo th

FRABLAMTC 002 Revt

1% Flahanyathin Rosd, Chatuchek, Barmlok, 10600,
Thaiand
Tel, LEE O I570 112150 ext, 5214, 5225, 5217
Fax. [68] 0 2579 RS2

E-mall : sumalesgtisironth
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STISTR UaALIBRATION Q0%

THAILAMD INSTITUTE OF SCIENTIFE. AND TECHNOLOGIC AL RESEARCH (TISTIL)

Request No, 21-00/0Z1% MTC Mo, EEL. BP. 141/166

CALIBRATION CERTIFICATE

snbmitied by = Infegrated Research Center Company Limited.
Address 122 Moo 2 T.Thatoom, A.Srmehaphote, Prachinburd 23§40
Calibrated at : Electrical and Electronie Standards Leborntary, Industrial Metralogy and Testing Sarvice Centre

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

Instrument Calibrated : Ambient Environment

Deseription : Sound Level Mcter Temperature bl e e ] B
Manufacturer : Rion Retative Humidity {50+ 15)%
Model : WL-42 Ambient Pressune :{101.325+1.5) kPa
Serial No. s (0433730

Microphone s UC-52 Mo, 144953

Preamplifier : WH-24 Ko 337E0

Standards used :
1. Band Pass Filter Stanford Research Svstems SE 650 5/ 28712,
2. Condenser Microphone Brijeldker 4180 5™ 28E9871.
3. Decade Anenuator Ando AL-205 5/ 00464602.
4, Function/Arbitrary Wavetorm Generator Agilent 332204 S/N MY 44042668,
5. Dagaeal Function Synthesizer NF Eleetranic Instruments DF-193A S 122037,
. Dagital Multimeter Fluke 85204 5/N 4985007,
7. Pistonphone Fion MC-72 S/N 00402445,

8. Measuring Amplifier Briel&Kjuer 2636 5/N 1537484,

Date of Receipt 13 Jan. 2023
Date of Calibration - 7 Feh. 2023 [48
The results relate anly bo the tems testedvcalibrated or valus assemnag Fm

Acheestilng the AeportCertificate and publicity of fe results ewoapd in Wil are probibited unless wiisten penmission 5 obitained Bom the gosenoe of TISTR

FRABLMTC 00 R

Head Offica Orffice Laboratory Office

35 e 3 Tambon Khlong Ha Amphoe ERong Luang, 501G, Banepoo industial Estate, Sushemet Foad, 186 Fhahaneathin Road, Chatuchak, Banpkes 10600,
Changeat Pathiamthand 12120, Thatand Amphoe Muang, Chanpeat Samulpalkan 10280, Thalard  Thadand

Tel, (58] ¢ 2577 9000 Tel. [56] 0 2323 167280 e, 115, 116 Tel. [66] 02579 1121-30 may. 5219, 5225, 5217
Fan. (660 2577 9OCR Fan (66 0 2323 DLES Faw (68) O 2579 EES93

E-mai : ruripai@tistioe th Websibeowweailisieorth Email : mic@bstrarth E-mal ; sumalesgtstronth
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TTISTA CALIARA TIOM (H37

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Reqguest Mo, 21-66021% MTC Mo, EEL. BP. 1417166

9. Power Amplifier Brilel&Kjaer 2706 SN 1517650,

I0. Speaker Tannoy Limited, Greal Britam British Patent Mo, 215300,
I 1. Digital Multimeter Agilent 24401 A S MY 44005560,
|2, Programmable Attenuator Tamagawa TPA-303A 5/ 2212,

Calibration Procedure

This imstrument was calibrated by wsing calibiation procedares no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (201 30, These calibration
procedures were related to the clectrical and acoustic signal tests. The electrical signal test was carried outl with the
direct measurement method, The acoustic signal test was performed in an anechoic room with the COMpPanison
measuremen method.

This instrument has been calibrated against standards maintained at the Electrieal and Electronic Standards
Laboratory {EEL). which are traceabie to the [niemational System of Units through the National [nstitee of

Metrology {Thailkand).

The information on actual reading is attached herewith and the uncerainty limits quoted refer 1o the

measured values only,

The reported expanded uncertainty is based upon a standard uncerainty multiplicd by a coverage facior
k=2, providing a level of confidence of approximarely 95%.

Date of Calibration 7 Feb, 2023 219

The resisfts relate only to the gems tested/calibeated or value assiened. M
Acheertizing the R=partCertificate and publicty of the sesults aucopt in full a6 prehibitad urdess soifien permissan & obfabed o the govermor of TIETR

FrABLMTICO0E Aesvd

Head Office CffionfLaboratony ffice

35 b 3 Ternbon Khlong Ha, Amphos Ehlong Luerg,. 5ol 1C, Beangpoo industrial Estete, Subkmamaedt foad, 15 Pranonyothin Road, Chatuchal, Bargiok 1090,
Charevent Pathumthand 12120, Thailand Armphon Muang, Tharnpeat Samatprakan 10280, Thaland  Thailand

Tal, (aa) 0 2ETF G000 Tal. (a6) 0 2323 16T2-80 ext. 115, 11E Tel {6670 2579 1121-30 ext 5219, 5225, 537
Fasx. [G6] [ 2677 2009 Fax. [66) 0 2323 9165 Faee. (66} 0 32579 2552

E-rrusl - st ists o th Webeleasswctistiaith Bl : mbagtis o th E-mail - sumaleegitistr.oeth
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THAILAND IMSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR]

Hequest Mo, 21-66/02 19 MTC Mo, EEL. BP. 1410165

I. Absolute Sensitiviry

Reference Acoustic Measured value (dBY | Deviarion Acceptance | Uncertainty| Maximum-permitted uncertminky
Signal (dB} Before adjust] Afrer adjest| valueldB) | limat class 2(+dB)| (28] of measwrement § +dB)
11357 L14.1 (FERY) o 1.0 30 NiA

Note: The external calibeation adjustment was firstly performed, The intemal calibration adjustment

wis then completed at the display of 1139 dRB.

2, Selfgeneraled noise

1.1 Normal test

Measured value Uncertniniy Maximum-penniiied uncenainty
1dB) B af meeasurement (HdBEy
1740 1 A

L1 The microphone of the sound level meter was replaced by electrical signal input deviee

Frequency | Mensured value|  Uncerfninby Maximum-permitted uncentaingy
Wiighiing (dB) {+dB) of mepsurement (+dB}
A-Weight 124 (18 1] M
C-Weaight 177 R WA
Flat 231 R {1 MiA
Date of Calibration ; 7 Feb. 2023 ifg
The results refabe ardy fo the tems festeddcalbiated o valus assidned HL{.E-

fdvestising the Feport Cert@icate and publicity of the results escept in full ane prohibited unless witten peimission i sbitsined flom the gavernar of TISTAL

Pl DLMTC 002 Revat
Head Office CrificeyLabaratony Office
35 Mu 3 Tarmbon khiceg Ha Amphos Ehiong Luang,. 5ol 1C Sanepoo ndustnal Bstate, Sukhummét Road, 186 Frahormaitin Road, Chaboacties, Banghok 1000,
Changwat Fathierdhanl 12120, Thalland amphoe Muang, Chanpwat Samutpaien 10280, Thalard  Thaland
Tel (56 0 2577 SO0 Tel. 66 0 2323 1672430 ext, 115, 114 Teel, D6GF 0 2579 1121-30 ext, 5219, 5225, 2217
Fa, 16610 Z5TT B00H Fa (66) 0 2323 BH65 Fax. {fe] 02579 &80

E-mail : iwrrpai@Etracth Webditewwas tistrorth . Exmall @ micg#istr.orth E-mall : sumaleagtistronth
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CALIBRATION 0037

1 IsTIETH

THAILAKD INSTITUTE OF SCIENTIFIC AND TECHMOLDGIC AL RESEARCH TISTRE

Request No.  21-06021% MTC No. EEL. BPF. 14110106
3. Acoustical signal test of lregquency weightings
Frequency Dewlation [tom frequency resporae curve(dB1 [ Acceptance limit) Uncertamty | Maximum-permitted wnceriamiy
(Hz) A-weight C-welgrhi Flat clags 2 {+dB) {=dB] of measurement (+dB )
125 -0.1 0.0 0.0 1.3 (k45 (i
[ D0 .1 0.1 0.1 4 kA5 [Li
& 000 225 =I5 il i 50 (a5 0.7
4, Elecirical signal test of freqguency welghiings
Frequency Dreviation from requency respense curvald B | Acceptance limit) Uneertainty] Maximur-permiticd uncerninty
[Hz) A-weight C-weight Fim class 2 (+dB) (+dB) of meskererrent { 4dB)
63 0. 0.1 0.1 zi 0.20 IR
125 0.0 0.1 .1 1.5 0z LR
250 0.0 01 0.1 1.5 020 .6
500 0.0 0.1 0. LE 020 0.
1 (G0 0.0 .0 0.0 1.0 20 (.6
2000 0.1 0.1 -1 20 20 L&
4 000 «.3 =03 -2 30 20 (L
000 0.0 Chi 0.0 5.0 .20 07
Date of Calibration . 7 Feb. 2023 /9

The results relate onty to the items fesheddcalibrated of wlue asskrsad IM
Actvartising the ReportAlatificate and publicity of thea ety gacept n full are probibited urless saitien parmission (3 abtained fram the govermon of TISTH,

FRBLMTCO02 Fev.g

Haad Office Officadlaboratony Offrea
35 Mu 3 Tarnbon Bhiorg Ha, erphoe Ehioeg Luang,. 5ol 1C, Bargpoo industdal Estate, Sukhurmdt Road, 196 Fhahonyothin Road, Chatuchak, Banghok 10000,
Chargwat Pathurthand 1212, Thadand Armphee Muarg, Changwat Sermutprakan 10280, Theland  Thedand

Ted. ok 0 2577 S000
Fax {66) 0 2577 2009
E-rnail - nuiros st o b W bebacwivaey bigls oo Th

Tl (560 0 2323 167250 exf, 115, 116
Fax {66] 0 2323 5165
E-rnail - mbcg@distzor.th

Teel, (56} 0 2579 1121-30 ext. 5219, S35 a7
Faw. |&&] 02570 8532
E-mall : sumaleagetstrarth
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Request No. 21-660Z1% MTC Mo. EEL. BP. [4100166
5, Long=term stability
Aicazured Deviated value | Acceptonce imit | Uncertainty | Maximum-permifted uncerainny
Time
value [dB) (48} class 2 {+dB) {+dB] of mensurement 4B}
Bepin 94,0
0.0 3 010 ]
End 4.0
b, Freguency and time weightings al 1 kHz
6.1 Frequency weightings at 1 kHz
Froguen:y Measuored Deviated value | Acceptance limit|  Uncertainty | Maximum-permitted uncertainty
Weighting vitlue (dB) (B class 2 (+dB) (+dB} of megsurement (dB)
A-weight 040 0.0 L 0.0 0.2
Coweight 4.0 0.4 0.2 (.20 0.2
Flat 94,0 0.0 0.2 020 0.2
6.2 Thone wekghtings ai 1 kHz
Frequency Measunad Deviated value | Acceptance brmit|  Uncertainty | Masmmomepermited wcenaimny
Weighting value (dB) 148} class 7 {4dB) {=dB) of mensurement [+dB)
Fast Qi1 e 1 020 0.2
Slow 040 I HE (8 0.20 02
Leg 94.0 0.0 . 020 0.2
Date of Calibration | 7 Feb, 2023 509

The results relate onty to the ems testadicatibrated or value assigred

Vbt

Acheartising the Report Cendficate and pubiicity of thea nesults escapt in full are probestesd arless seliten pamision i obtained fiam she governar of TISTH,

———

Head Office

A5 Mu & Tarnbon khiorg Ha, Armphoe Ehiong Luarg,

Changeat Pathumthard 12120, Thadand

Tel. (aah0 2577 9000
Fau. [66] 0 2577 9009

E-rmanil 1 nrrped et L 'We biab s bistr. oo th

OfficesLaboratony
So¢ 17, Bangpoo ingustnal Estate, SuEhurmdt Rosd,
Arnphese MuEng Chanewst Samubprakan 10E30, Thalard
Ted. (56) 02323 167230 #xt, 115, 116
Fas {6610 2323 FiE5

E-mail : micgitistr.orth

FLBLAATC 02 B
OFfica
186 Fratomasihin Road, Chatuchel, Bangkok 10900,
Thalasad

Tesh, 580 2579 1121-30 et 5214, 5225, 2217
Faw. {d] §F 2579 8593
E-mal : sumaleagtistrorik
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Request Mo, 21-G6&0219° MTC No. CEL. BP. 141/00a8

7. Level linearity on the reference level range

Anticipared Measured Devinted valee | Acceptance bmit|  Uncerninty | Masimom-permittsd uncertninky
value [dB) value (dB) {dB) class F{+dt) (=B af meagurcment (+dH)
128 1281 0.1 I.1 O30 3
127 127.1 0.1 L 030 3
126 126.1 0.1 1.1 030 03
125 12540 0.0 I 0.30 0.3
| 24 1240 0.0 L. 0.30 03
119 1ol 0.1 1.1 .30 0.3
114 11440 0.0 1.1 0.30 0.3
19 109.0 0.0 1.1 0.30 0.3
104 1040 0.0 [ | 0.20 0.3
¥ 99.0 (.4 L n.3n 0.3
o4 9410 0.0 1.1 .20 0.3
EQ 200 0.0 1.1 (LA0 .3
B 84,0 0.0 1.1 (.30 03
79 a1 0.1 1.1 030 0.3
T4 4.1 0.1 1.1 0,30 0.3
a9 (9.0 0.0 1.1 0.30 0,3
G4 fd [ 0.0 1.1 0.30 0.3
59 30.0 0.0 1.1 0.30 0.3
54 53.9 -1 I.1 0,30 0.3
49 49.0 0.0 L.l 0.30 03
Date of Calibration : 7 Feb, 2023 69
The resulls relake anly to the ibems testaddcalibrated or value asgned did

Acheartising the R=portilatificate and publicity of the residtts eacept in full ares probibted urlass ssiien pamnission |5 ebitaned foom the govermar of TSETR

FMBLMTC 002 Fiv.d
Haad Office Office/Labaratony Offica
35 My 3 Tarmbon 8ong Ha, &srrgifroe Bhlong Luarg, 501 10 Bargpoo ndustrial Estate, Suihurmat Roed, 150 Frahomyottin Roed, Chatuchas, Bangkok 10800,
Charmwat Patharmihani 1215, Thakand Amphoe Muane, Chenewat Samuiprakan 10250, Theiand  Thakand
Tigl, (oah O 2577 2000 Teef, I56) 0 2323 167380 ext, 115, 1146 Tel (6630 23579 1134-30 =at. 5218, 5225 5217
Fax, (65 [ 2577 SO0 Fax {66] (1 2323 R165 Fisai. [565] 0 2570 8502

E-vail : umpsgtsronth Webctewwsa ticteorth E-rnadl : miteglistzonth E-mall : sumaleagitstrorth
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Reqguest Mo, 21-660219

MTC No. EEL. BF. 1410166

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

Asticipated becasured Dewiated wvalise | Accepiance limit Uncertainty Max imium-permited uncertainty
walue {dB) value (dB) (dB) elags 2 [+dB) {+cB) of imeasurzmeat { 2B

44 439 0.1 1.1 (1.30 03

39 390 (.0 1.1 (L30 0.3

34 40 0. 1.1 0.30 0.3

29 189 .1 .1 0.0 0.3

24 23.3 «0.1 .1 (130 0.3

B. Level limearlity including the level runge control

Adreference sound level on the reference level range

Anticipated Bleasured Diewviated Apceptance Uncertainry | Maximum-permitied ungesiainty
g valie (dBE) value (dB)  |value (dB)]limil class 2+dB)|  (+dB) of measurement (+dB)
BO-130 94.0 84,0 (. L. .30 0.3
T0-120 9a.0 4.0 ER 1.1 0,30 0.3
G0-110 940 041 .0 L1 0.30 0.3
a0-100 940 4.0 . 1.1 0.30 0.3

Date of Callhration © 7 Feb. 2023

/9

The fegulls relate only 1o the items testeddcalibrated or value assigned

Vi,

Acheertizing the ReportCentificate and publicity of the results except in full ane piobib@ed urless waitten permmission is chitained from fhee powernor of TSTR

Haad Office

35 W 3 Tarrion Kilorg Ha, Arrphoe Ehlong Luang
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Ted, (8630 2577 4000
Fae. (56) 0 2577 G000

E-viail ¢ nanspadepttste o th Webslervasy Tiste orth

Officey/Laboraton

Sai 1C, Bangpan industrial Estate, Sukburmet Road,
Amphoe Muans, Changsal Samutprabkan 10280, Thaland

Tol, (a0) 0 2383 167300 exg, 115, 114

Fax. (55} 0 2533 9185
E-nail ; mbemdisty. ootk
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Thaliand
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Request Mo, Z1-660219

& Level lincarlity including the level range control

At reference lovel at 5 4B greater than the undec-range on a level mnge

MTC No. EEL. BP, 14170166

Anticipated Mlcasured Devaated Accopaide Uncertainty| Maximumpermitied uneertainty
e valug [dB) walug (dB) | value [ABY Himil class 240 B) (4cli) af measurement {=diE]
BO-130 B5 85.0 0.0 1.1 0.30 0.3
T0-120 75 5.0 4 ) 0o 0.3
GO-110 Lk 65.0 . L1 030 0.3
S0-100 53 4.9 0.1 [.1 .30 0.3
4000 45 44.9 0.1 L.1 030 03
J0-80 35 35.0 .0 ] .50k 0.3
a0-T0 25 24.9 0.1 | 0.0 0.3
9, Tone burst responsc
Thine Tonebarsi Measured Dievaaned Accoptance Uncarmingy| Maximum-permifted wncenainty
Weighting | Duration, Thims)|  walue (dB)  |value (dBS limit class Z{dB) {1HdB) al measurement |HdB )
200 | 16.] .1 1.0 (20 0.3
[Fast 2 o490 RN +1.0; 2.5 0.20 3
0.25 G0 ERY +1.5; -5.0 .20 3
oo L 09 .0 +1.0 .20 03
Slow
2 .0 ER] +1.0 5.0 0,20 0.3
200 | 10.0 o #1,0 0.20 0.3
SEL 2 0.0 0.0 +1.05 25 .20 0.3
(.25 L0 oo +1.5;-5.0 (.20 0.3

Date of Calibration © 7 Feb, 2023

Head Cffice

%5 kdu 3 Tambon Khlorg Ha, Amphoe Khlong Luang,

Chargwaat Fathumithani 12150, Thaland

Ted, 56k 0 2577 000
Far BRI 0 25T T 200U
E-rmail - rumpas@iisieon th Websitewiman 15tronth

Ei9

The resulis relate only o the lbems testeddcalibated or value assiened

ALl

Acheartising tha ReportAlertfcats and publicity of the rmeutts excapt in full ane prohilited unless weiiten pamrision is abtained from the' govennon of TISTA

Pl BLAATC 002 R

OfficeLaboratony

Soé 18, Barepoo industrial Estabe, Sukbwirmat Road,

Arnphoe Musng, Changeal Samulpokar 10280, Thelard
Ted. [66) 0 7323 1672-80 ext. 115, 116
Faw |66] 0 7323 TIE5

E-rmail - mitcgdistroorth

CHTa

1% Fhahoesathin Fosd, Thatuchak, {Bary gl 10500,
Thakand
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Request Mo, 2] -66M219 MTC No. EEL. BF. 14170166

1, Peak © sound level

Mumber of cycles v | Anticipated | Meagured | Deviated | Acceplnee | Uncertainty | Maximam-permitted uncenainny
Tzt signal value (AR [ vabioe (dB Y| valiee (ABY Fimit class N=dB)|  (+dB) of measwrement (+dE)
Complete cycle 125.4 125.3 0.1 3.0 0,20 0,35
Positive hall cycle 12244 124.1 0.3 20 0.0 0.35
Megative half cycle 124.4 124.1 -{.3 20 0,20 0.35
11, Overload indication
Measured walue (dB) _
S — Deviaed | Acceprance | Lincemainiy| Maximum-penmitied uncerigingy
on-half cycle on-half oycle value (dB) | limit class 206dB1)  (+dB) aof mazurement (+dE)
1366 136.6 0.0 1.5 .20 0.25
12. High-level stability
_ Plcasurcd Deviared value | Accepiance limil Uricertainty Maximum-permitied uncerainy
s valie (dB) (B class 2 {+dB) i=dR) of measurement [+dBE}
Begin 1394
- — 0L 0.3 010 .1
Calibrated by :

: Approved by

(M. Wikawar Supanich)}

Date of Calibration - 7 Feb, 2023 Industrial Metrology and Testing Service Centre
Date of lssue ¢ O Feb, 2023 Ref: 2011266010 13001 45007
End of Certificate 9/9

The resulis relate anty to the dems westeddcalbnaied of value pesged
Acheartising tha ReportCamificats and publicity of the ety esoept in full are probibited unle=ss wothen pemmission is obfained froen the sovemes of TETR

FREL MTC 002 Ao d

Head Office OfficesLaboratony Office

35 Mu 3 Tambon shiorg Ha, Amphoe Khlong Luang,  5ed 1€, Bangpoo nchustrial Estate, Sukbarmit Road, 196 Prahoryothin Fioed, Chatuchak, Bangkok 169K,
Changwat Pathumrthani 12020, Thalland Amphes Muang, Changeat Samutpeaban 10280, Thaland  Thailand

Tel_ (5630 2577 9000 T, [55) 0 2323 167280 et 115, 114 Tl (58] 02570 11213 exk, 5210, 5228, 5HT
Fas. (RS0 2577 2000 Fas, 46i6) 0 7333 0165 Fax {gg) 0 250 202

E-rmal ; ruim @t on U Webaitaeeean tistr.orth Emak 1 micgbistrorth E-miad : sumalesgliste otk




MISCTIS-TIS FTEN
1-TIETA CALIBRATION 0017

THAILAND METITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH ITISTRI

Request No. 21-66M121%9 MTC Mo, EEL. BP. 143/0165

CALIBRATION CERTIFICATE

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

Soi 10, Bangpoo Industrial Estue, Sukhumvit Rd, A Muang, Samutprakan 10280.

Instrument Calibrated ; Ambient Environment

Descriplion s Sound Level Meler Temperature P T o )
Manufacturer : Rion Relative Hunidity Y
Model : NL-42 Ambient Pressure (101,325t 1.5) kPa
Serial Ne. : (0646442

Microphone 1 UC-52 No. 153069

Preamplifics : MH-24 No. 46656

Standards vsed
1. Band Pass Filter Stanford Research Systems SR 650 S/MN 28712
2. Condenser Microphone BrielSk jaer 4 180 5/ 1889871,
3. Decade Atienuator Ando AL-205 SN 00464602,
4. Fumction/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668.
5. Digital Function Synthesizer NF Electronic [nstrumments DF-193A 5/ 122037.
6. Digital Multimeter Fluke 85204 S/N 4985007,
7. Pistonphone Rion NC-72 SN 00402446,
E. Measuring Amplifier Brisgldckjar 2036 3T 1537484,

Date of Receipt + 13 Jan. 2023
Date of Callbration - 9 Feb, 2023 1/9
Tha results relate anly bo the items testedfealibiated ar value assigred, VLM

Actwariising the RepomACemficaie and publcity of the eyl sxcept in ull ;e pohibibed unless werten permission is obfained fiom the govamoe of TISTR

FAELMTC N2 Rerw
Haad Office Oifice/Labaratacy Cifflce
55 Mo 3 Tarnbon Ehlorg Ha Amphioe Khlengluane 5ol 10, Sangpns ndustial Extite, Sukburmaet o, 1846 Prahoryothin Fosd, Chahachek, Banekols 1080,
Chargwat Pathumthani L2120, Thailand Amphos Mudrg, Chanpwst Sanidpealan 10080, Thalard  Thaland
Ted, (55} 0 2577 9000 Tel. {561 02523 J6T2-B0ext 115 116 Tel, (5G] 0 2579 1E21-30 eaf. 5219, 5225, 5317
Fa |66 0 2577 9009 Fape {i6) 0 2325 01658 Fas {660 2579 B592

Emall - umpaigbistronth Websiteseastsirorth . Emall - mitcgtistrorth E-mad, : sumatesgtistr.onth
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Request No, 11-66/0219 MTC Mo, EEL. BP. 1430166

9. Power Amplifier Briel&Kjar 2706 SN 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent Mo, 2153300
[1. Digital Multimeter Agilent 33400 A SN MY44005560,

12 Programmable Altenuator Tamagaws TPA-303A S/N 2211,

Calibration Proceduare

This instrument was calibrated by wsing calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-) Electroacoustics - Sound Leve] Meters - Pant 3 : Periodic tesis (2013}, These calibration
procedures were related 1o the elecrrical and acoustic signal tests, The electrical signal tost was cartied out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the companson
miEnsuremenl method.

This instrumeat has been calibrated against standards maintained at the Elecirical and Electronic Standards
Laboratory {EEL), which are traceable to the Internatienal System of Units through the National [nstitute of
Metrology (Thailand),

The information on acineal reading is attached herewith and the uncertainty limits quated 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 - % Feb, 2023 2/9

Tha tesults redate crdy to thi thems Testedscalibiiated o value asdigred VM
Artvariisng the RepormACemicaie and publaciTy of the rasllls extept in full am mohibited unlass weitten pemission is obtained from the povemor of TISTH

AL ALAMTE.002 Fevd
Hiaad Office Office/Labaratsry Office

35 Ko 3 Tarnbon Eviore Ha Amphoe Fhicng Luang Soé 14, Bangpoo ndustial Bstate, Subkburmet Road, 196 Phabarsyottin Posd, Chahurhal, Bangkok 10900,
Chargwat Fathumthani 12120, Thaland Ariphes Miang, Cranowat Samtpeakan 10780, Thailand - Thadand

Tek. (&8} 0 2577 9000 Tek. (66} 0 2323 1672-80 et 115, 114 Teel, (580 25979 1121-50 est. 5219, 5225, 5217
Fax (66] 0 2577 5009 Fax {66) 0 2325 0145 Fax [66] G 2579 65932

Eqnail - nimpad @betr o th Waebsibeseedes tistr of th Emall @ mitcgptistr.orth E-rnak ; sumalesglist onih
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Request No, 21-6672 19 MTC No, EEL. BP. 143/0166

1. Absolule Sensitivity

Reference Acoustc Meassured value (dB] | Deviohion | Acceptance  (Uncertainty] Maximum-penmitted uneectanty
Signal (4B} Before adjust Afrer ndjust| valueld B} | Timit clazs HAdB)|  (=dB) of measurement {+d3)
11397 1186 114.0 0.4 .o 300 Y

MNote: The external ealibration adjustment was firstly performed. The intemal calibration adjustment

was then completed at the display of 1143 dB.

2. Sell-generated noise

2.1 Normal test

MMeasured valoe Uncartainky Mazimum-permiited unceriaimty
(dB) (=dB] of measurement (+d8)
167 (] WA

1.2 The micraphone of the sound level meter was replaced by electrical signal input device

Frequency | Measured wlu:[ Uncertainty Maximum-permitted uncerfainly
Weighting (dB} (HdB) of measorement (+dB}
A-Weight 13.6 0l N/A
C-Weight 188 0.10 N/A
Flat 24,1 .10 M/A
Date of Calibration - % Feb 2023 3/0
Tha results relate onby to the itemis testadicalbrated ar value astignad M

Advariising the RepertfCanicate and pubtictty of the renlts escepl in fdl are prohibmed urless seitten parnision & dbtaned from the govermor of TISTA,

Hoad Oifice

35 kw3 Tarnbon hiong Fa, Amphoe Ehiong Luang,
whargwat Fachamithani 121280, Thakand

Tek, 56} 0 2577 9000
Fame {56] 0 2577 2000

E-rrail - numpsi@litrcr il Wabead e tisks oo th

Oiffica/Labaratony

Soi 1L, Bargpoo indisinal Estate, Sushurmet Hoad,

Arnphoe Mueng Changeat Samutpakan 10280, Thadar  Thailand
Tel. 156} 0 2323 167280 eat. 115, 114

Fax {66] 0 £323 2165

E-mail - mtcgdistr.oorth

Office

Pl BLATL 002 Fevd

166 Prahorgoimin Aoad, Chiluchss, Sangeek 10500,

Tel (6610 3579 1121-50 ext, 5219, A%, 5217

Faa, (&8} 0 2579 8592
E-mail - sumalzegtstracth
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Request No,  ZI-660219 MTC Mo, EEL. BF. 1430168
3. Aconstical signal test ol Treguency welghtings
Frequency Deviatinn fram Mreguency responss curve(dBh  {Acceptance lirnit) Uncertaingy] Maximun-permitbed uncerainty
(Hz) Asweight Covgight Flat class 2 +dB) (=B} af mensurement {+d15)
125 0.0 0.1 0.1 1.5 .45 0.6
1 (WX 0.0 IR1] i, 1.0 .45 L]
B 000 2 i -1.7 -1.8 3.0 043 0.7
4, Electrical signal test of frequency weightings
Frequency | Deviation frem frequency response ourve(dB)  [Acceptance limit{Uncertainty] Mazimum-permitied uncernainty
(Hz) A-weight C-weight Flat class 2 [+dB) (+dB) of measurernent (+dB)
63 00 0.1 0.1 20 020 .6
125 .0 i1 n.l .5 020 0.6
250 0. a1 0.t 1.5 {20 0.6
500 0.0 0.1 .0 1.5 .20 0.6
| Ong .1 0.4 0.0 1.0 .20 6
2000 0.2 <. 1 0.1 20 (.20 0.6
4 000 -3 0.3 k3 30 0.20 .6
R 0.0 0.0 R a0 0.20 0.7
Date of Calibration : 9 Feb. 2023

The resuits reiste anly bo the fems tosted/calibrated or valios assgned

s

Advertising the FeporbCertficate and publicty of the mesults except in full ane prohinibad uniess wiitien permission i§ obfgined from e povenar of THTR

Head Office

35 Mu 3 Tamban Kiong Ha Amphos Khlong Lusrg,
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Tel {Ba) & 2577 20

Fa, (o) 0 2577 2009
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Request Mo, 21-66/0215% MTLC MNo. EEL. BP. 1430186
5. Long-term stability
& Mensured Dreviated valse | Acceptance lmit|  Uncerfainty | Maximum-permitted uncertaingy
Flaits
value (dB) [dB) class 2 (=B} (+dB} of measuremént § B}
Begin od. i}
0.0 0.3 010 0.1
End Q4.0
6. Frequency and thme welghtings af 1 kHz
6.0 Freguency weightings at 1 ke
Frequentcy Measured Deviated value | Acceptance hmit|  Uncertainty | Maximum-permitted uncartainny
Weighting value {dB) F1:1] class 2 {+dB) {+dB) of mezsurement | +d )
Acweight 240 10 0.2 0.20 0.2
C-waighi Qi 0.4 0.2 0,20 0.2
Flat 940 0.0 0.2 0,20 0.2
.2 Time weightings at 1 kHz
Frequency bleazured Deviated value | Acceptance Limit|  Uncerainty Mazimurme-permilted uncertainty
Weighting vaalue (dB) (B class 2 (+dB) {=clB) of measurement (+dB)
Fast 4.0 0.0 0.1 Q20 02
Slhow L IR 0.1 020 0.2
Leq o 0,6 0.1 G20 02
Date of Callbration 9 Feb. 20221 570
Tha results ralate ardy to the ttams testaddcaliirated o valie asdmrad M
AoherTisng the Repor Cerdicale andl poblaciny -of the nesults excapl in full ane prohilated nbsss weilben pamision i obtained from the governor aof TISTR

Head Office

35 M & Tarnbon Knlora Ha, Amnphos Khione Luang,
Changwat Fathumithan 12120, Thaland

Tel [66] O 2577 2000
Feoc {66 O 2577 2009

E-mall : umpa@tistrorth Websteweees tistroe th

OfficesLabaratory
Sod 1T, Bargpon industrial Bstabe, Sulbamet Hosd,
Bnphos MUEng, Chanpwat Sarmulpaken 10080, Thaland
Teb 54102323 167280 ext. 115, 118
Fase (i) 0 2325 9165

E:mafl © mitcgptistr.onth
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Request No, Z1-660/0219 MTC MNo. EEL. BP. 1430166

7. Level linearity on the reference level range

Anticipated Measured Deviated value | Acceptance limit| Uncertainty | Maximum-permitted imeerainty
walue [dB) value (dB) [FIEEN] class 2 (+dB) i+dB) of moasureiment [+dB)
128 1279 -1 1.1 0.30 03
127 127.0 0.0 1.1 0.30 0.3
126 1259 -0t 1.1 {.30 03
125 1248 0.1 1.1 0,30 L3
i24 1239 -1 .1 .30 0.3
L% 1o 0.0 .1 0.30 1]
114 REHT .0 1.1 0.30 .3
109 109.0 o 1.1 0.30 0.3
104 1040 0 1.1 .30 0.3
oG R R 0.4 .1 0,30 0.3
94 Q4.0 0.4 .1 0.30 3
B0 89.0 0.0 1.1 0.30 03
] Ba0 0.0 1.1 030 0.3
T To LR 1.1 .30 0.3
74 740 0.0 1.1 0.30 0.3
By ERT 0.0 1.1 0.30 03
4 639 =1 1.1 0.30 0.3
50 580 -1 1.1 0.30 0.3
b 539 0.1 1.1 0,30 03
49 489 -0.1 1.1 0.30 03
Date of Calibration : 9 Feb, 2021 6/0
The results relate only ta the tems terted/ralibiated or value assigned Vst

Achsertising the Report/Certificate and putlicRy of the mesults axcest in T e prohibited wiess vwiithen perresion & obtgned fom the govemar of TRTR

FRABLNMTC.00E Fesd

Head Cffica Cffioa/Laberatony Cfice

A5 o 3 Tambon Khicng Ha, Smphos Ehlona Luang, 56l 1C, Banepoo Industriad Estate, Sukhumpdt Boad, 19 Phanoryothin Road, Chatuchel, Bargiek 10800,
Chanesat Pathmthanl 12120, Thalland Arrphoe Muang Changeat Samutpeskan L0280, Thatand  Thailard

Tel {6610 2577 50M Tel 46610 323 16T2-00 ext 115, 116 Tel f) & 2579 1021-30 et 5219, 5225, 5517
Fae. (66) 0 2577 9000 Fao. (560 0 2323 9165 e, 550 0 2579 B552

E-mal : umpaig@liztror.th Websitesnes tstr o th E-mil : mbcgetistr.arth Esmail : sumalesgiistr.onth
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Request Mo, 21-667219

MTC No. EEL. BP. 143/0166

7. Level linearity on the refercnce level range {cont.}

Anticipated Measured Devigted value | Accepance limit Uncertainty Maximunm-permitied uncerainty
walue {dB) vilue (L) (4R class 2 {=1B) (+dB} if measurement (+dB)

44 439 0.1 1.1 0.30 0.3

39 189 -0.1 1.1 0.30 0.3

34 LR R 0.1 1.1 0.30 0.3

29 289 =[] 1.1 0.30 0.3

24 238 -1 1.1 0.30 0.3

8. Level linearlity including the level range control

Al reference sourd level on the reference level range

Anticipated Measured Deviated Accepiance Uncertninty | Maximum-permitted uncertainty
e value (dB) walve [dB)  [vablie (dBY) iomf class X+dB)  (+dO) of measurement (+dB)
BO-130 24,0 54.0 0.0 .1 0.30 0.3
T0-120 o4, G40 0.0 1.1 0,30 3
80-110 4.0 G4.0 0.0 1.1 0,30 0.3
50-100 04.0 94.0 0.0 1.1 0.30 0.3
Date of Calibration = 9 Feb, 2023 7/9

Tha rasults redate anly bo the fems testeddralionated o value assgned.

AChETHENE the REpor Cerficale and pubBciny of the esul1s except in Tull are probibited unlesy withen permimion b obtamed from the govwemor of TIBTR

Head Cffica

35 Mu 3 Tambon Fhlore Ha, Amphoe Khione Luang

Changwat Pathurnthani 124020, Thaland

Ted, 166) 0 2577 2000
Feoc (6] 0 2577 G005

E-mail : umpalEtistr.onth Wabsiteowees tHytroe th

CificesLabeeatony
5ol 12, BangpoD industial Bsane, Sukhunmal foad,
Amphoe Muang, Changwat Sarmutprskan 10280, Thaland

Tel 166) O 2323 1672-80 ext. 115, 114

Fape. (B6)0 2223 0145
E-mal. ; micgtistrorth

FRBLMTC.O02 Pev.d
Ciffice
136 Phahormyathin Rosd, Chstichsl, Bamploos 10900,
Thasland

Tk, (8] 0 2879 11213 eat, 5219, 5225, 5217
Faxe, (i) 0 2579 BERE
E-madl, : sumaleagtistr okl
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Request Mo, 21-0670219

MTC Mo. EEL. BP. 143/0166

8. Level linearlity including the level range control

Al reterence level at § dB greater than the under-range on a level rainge

Anticipited Measured | Deviated Acceptonce Uncorainty | Maximuni-permitied uncemanty
e value (4B} vilue (dB)  |value (dB) |limit class ll:-i-dﬂi 1) of measurement (+dBR)
80-130 BS E50 0.0 I .30 0.3
10120 75 75l 0.0 .1 a0 0.3
GO0-110 63 850 0.0 1.1 1] 0.3
S0 10100 55 549 -1 1.1 030 0.3
40-30 45 44,9 -1 1.1 .30 0.3
30-89 35 330 o 1.1 0.30 0.3
20-T 25 250 00 1.1 .30 0.3
% Tone burst response
Time Tonehurst Measwred Deviated | Acceplance Ungenainty | Maximumepermitted uncertainty
Weighting | Duration, Tdms}| walue (dB) | value (dB)] Hmit class 2(d8) =B of measurement (=dB)
200 | 16.0 0.0 +1.0 0.20 0.3
Fast . 9.0 0n +1.0 -2.5 0.10 0.3
0,25 LAY 0.1 +1.5:-5.0 .20 i3
200 1095 =1 +1.0 LI 0.3
Slow
d R 0.1 + 1.0 5.0 0.H) .3
20060 | 0.9 +1.0 0.20 0.3
BEL 2 90,0 0.0 +1.0; -5 0.20 .3
0.25 1R -0.1 +1.3; =5.0 0.2 0.3
Date of Calibration 9 Feb, 2023 E/9
Vid&

The eesuits relate only to ihe ifems testeddcalibvatad o walue assigned
ACkeertisrg 1ha RepartyCenlificate and puclicicy af the mesulis escept in 16 s prahibited unbess willen penrison & obtaned from the govemor of TIETR

Head Offica

35 My A Tamibon Khlang Ha, Amphos Khionz Luang

Changwat Pathiamthanl L2120, Thailand

Tel {66) 0 Z577 9000
Feoc {66) 0 3577 9009

E-mal : rumpai@tistrorth Websitersssaschstronth

CfficeLabaratony

S0l 1, Banepoo Indusired Estate, Sukhumsit Foad
Amphos Muang, Changeal Samuiprakan 10280, Thaiand

Tel {66) 0 2323 1672-80 exi 115, 116
Fax. [66) 0 2333 9145

E-mial : mbo@tistr.arth

Ofic

FRABLMTC 00 Fevd

156 Panoryoiiin Road, Chaluchak, Bangkok 10800,
Thailersd

Tal 16615 2579 1121-30 et 5219 5325 8217
Faoe. (6630 1575 §502
E-mail ; sural pegotistr.onth
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Request Mo, 21-66/0219

MTC Mo, EEL. BP. 14370166

10, Peak © sound level

Mumberof eycles in | Anticipated| Measwred | Deviated | Acceplance Uncertainty | Maximum-permited uncenainiy
tast signal valuz (4B [ value (dB)| value {dBY| limit class 2(+dBY|  (+dB) of meagurament [+dR}
Complete cycle 1254 125.3 -0.1 30 020 .33
Positive half cyele 1244 124.1 0.3 20 .20 .35
Megative half evele 1244 124, 1 0.3 20 20 0.35
11, Owverload indication
Meamired value (dB)
S— — Dreviatad ACCEplance Lincermenly | Mas imuem-permiited unceriinty
onie-hall cycle one-halfoyvele valuwe (dB)| limit class 2+dB)|  (#dB) of measurement [+dE}
1365 [36.5 .0 ) .20 0.25
12, High-bevel stability
! MEnsuria Deviated value Acceptance limit Fncerainty M imume-permitied uncertainty
e value [dE) (A} class 2 [+dB) (+dB} ol measurement (+dB)
Begin 129.0
o . 0.0 0.3 0.10 i1
Calibrated by ; Approved by ;
" ok Syed.
(M Wiltawal Supenich)
Electrical and Elecironic Standards Laboratory
Date ol Calibration ;9 Feb, 2073 Industrial Metrology and Testing service Centre
Date of Issue : 9 Feb. 2023 Rel: 2011266011300149009
End of Certificate 9/9

Acheertisirg the RepoACentificate and pobiicity of the resulty meept in full are pobibzed unless weitten pemmission is cbtained from the povernor off TISTA.

The nesukis relate only 1o e itemd tesbadscal israted o value aidigned

Haa Office

35 My 3 Tamioon Khlong Ha, Amghoe Bhilong Luang,
Changsat Pathumthari 12120, Tharand

Tl (66) 0 2577 S000
Fawe. (G0} 0 3577 DO0S

E-mad ¢ mimpakitichror th Webs keawwwecistronth

Office/Labaratany

S0i 1C, Bangpoa industial Estate, Sukhurmyil Road,
Amphoe dusng, Changeal Sarvetprkan 10250, Theland

Tl (5630 3325 1672-B0 et 115, 116
Fax. 155} 0 2523 2185
E-mal ; mbogtistnonth

S

EAAL WMTC 002 Rev.d
Office
156 Phashonycthin Poad, Chatuchak, Bangeok 10900,
Thakand
Tel, (5630 3579 1121-30 ext. 5215, 5225, 5217
Fax [£6) [ 2579 8502
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-687219 MTC No. EEL. BP. 14200166

CALIBRATION CERTIFICATE

Submitted by : Integmted Research Center Company Limited.
Addres t 122 Moo 2 T.Thatoeom, ASrimahaphote, Prachinbuei 25140
Calibrated at : Electrical and Electronic Standands Laberatory, Industrial Meirology and Testing Service Centre.

Soi I, Bangpoo Industnial Estate, Bukhwmvit Rd,, A.Muang, Samutprakan 10280,

Instrument Calibrated . Ambient Environment

Drescription : Sound Level Meter Tempernture AR
Manufacturer : Rigen Relatve Humidity {50+ 15)%
Model : NL-42 Ambient Pressure :(101.325+1.5) kPa
Serial Mo 1022362

Micraphone - LC-52 No. 142301

Preamplificr t NH=24 Mo, 22410

Standards nsed !
I. Band Pass Filter Stanford Research Sysiems SR 650 S/N 28712
2. Condenser Microphone Brilel&Kjur 4180 5/N JER0871.
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilant 332304 8™ MY 44042668,
3, Digial Function Synthesizer NF Electronic Instruments DF-193A S/ 122037
&, Digital Multimeter Fluke B520A 5N 4085007,
1. Pistonphone Rion NC-72 S/N 00402446,
8. Measuring Amplifier Briel&Kyer 2636 S/N 1537484,

Drate of Heceipt ¢ 13 Jan. 2023
Date of Calibration - 9 Feh, 2023 | F9
The: rasulis refabe anly ta the Kems teshedfcalibmed o value asdened qrey

Agherting the Report/Certificate and publicy of the tesudis axtegt in il se prohibited unless wiitben permimsion b obimned from the govemon of TETR

FABLMTC 002 R d
Head Oiflce CfficevLaboratory Ciffice
A% Mu 3 Tambon khlong Ha, Amphog khlong Luang,  5oi 15, Banepoo industriad Estate, Sukburedt Boad, 138 Phancroihinn Roed, Chabuchek, Bargiok 1050,
Chanmeat Pathumshar 12120, Thalland Amphos Musng, Chergwal Sernutpraban 10280, Thailand  Thailard
Tl (RE) & 2577 WM Tel (5613 2323 167280 axl 115 116 Tel. [E£] {2578 19130 gut. 5219, 573, BT
Fa (6610 2577 2009 Fia. 463 0 2333 9165 Faoe LAE) 0 257G BRG0

E=mad ; furrpsaiilistroe B Webdite s tetror th E-mai, ; mbcggtistrorth E-mall + aumalesgmtistr. oo th
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THAILANI} INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-66/0219 MTC Mo, EEL. BP, 1420160

9. Power Amplifier Briel&Kjer 2706 5/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patenn Mo, 215300,
11, Dagital Multimeter Agilent 344014 SN MY 440055640,
12, Prograommable Attenuator Tamagawa TPA-30340 5™ 2212,

Calibration Procedure -

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were besed on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests £2003). These calibeation
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic sipnal test was performed in an anechoic room with the comparison
measurement mathod,

This instrument has been calibrated against standards maintained at the Electrical and Electronic Stundards
[aboratory (EEL), which are traceable to the International System of Units through the Mational Institote of
Metrology (Thailand).

The information on aciual reading is attached herewith and the uneertainty limits quaded refer to fhe
measured values only.

The reporied expanded uncenainty is based upon a standard uncertainty multiplied by @ coverage facior

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

Date of Calibration : @ Feb, 2023 2/9

The resulls relate oty ta the items tesbeddcsl brated or valus assigred F“iﬁ
Acbeartisng the Raportaddizate and publicty of the resulls escept in full are probib#ed unless weittan pamission iz cbtalred from the Boweinoe of TISTR

FMLAL MTCOOR Rav.d

Head Office Office/Labaratory Ciffice

35 s 3 Tarmben hong Ha. Amphee Hnlong Luang,  Seé 10, Bangpoa Pdustrial Estate, Sukhurmt Oosd, 106 Phahanyctiin Road, Chabucha, Sanskok 10900,
Changwat Pathumihani 12120, Theland Amphee Muang, Changwat Samtprakan 1020, Thaland  Thaland

Ted. (541 02577 9000 Tk (5802520 167180 et 115,115 Tel, (5530 3579 1121-30 ext. 5210, 5225 5217
Fal (661 0 2577 2008 Fnl {6610 2525 G165 Fas. |66} 02579 8592

E-mnal ; umpalgtisronth Websttewnwea Sistnontn - E-mail : mitcgkisteonth E-rnail : surnalesgbist or th
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Request No. 21-66/0219 MTC No. EEL. BP. 142/0166

L. Absolute Sensitivity

Reference Acoustic Measured value [dB) | Deviation|  Acceptance | Uncerainty| Maximum-permitted uncertainty

Signal (4B} Before u.-li_iusl[ Adfter adjust | value{dBY| limit class 2(+dB)| (2B of measurement (+dB)

113,57 141 140 HAY 1.0 .30 NIA

Note: The external calibration adjustiment was firstly performed. The intemal catibeation adjustment

wis then completed at the display of 140 48,

1. Self-generated noise

2.0 Normal test

Measured value Uncertainty Maximum-permiticd uncertainty
{dB) (+dB) of measurement (+dB)
16,5 IR N A

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

Frequency | Measured value|  Uncerainty | Maximum-permitbed uncertainty
Weighting {dR) i =dB] of meagserement |+dB)
A-Weight 132 0.10 NiA
CWeight 1.6 0.1k NiA
Flat 24.0 Li0 NA
Date of Calibration - 9 Febh, 2023 3/9
The pesuits relai= only to the Asms testedfcalibmtod or value asslgned, FM

Advertisirg the ReportACertificabe and publicky of the eeults ewcapt in full ane peohibited unless withen pesmisdion B abtained Fom the govence of TETR

FRA BLAMTC. 002 Pevd

Head Office CfficeLaboratany Cffice

15 Mu 3 Tembon Khlarg Ha, Amphoe KhlongLuerg,  Sai 1C, Bangroo ndustrial Estabe, Sukhurmedt Road, 196 Bhahormothin Foad, Chatoachak, Barghok 10900,
Changwat Pathiomthani 12120, Thailand Farphios Muane, Chanpwat Samutpesban LD2BY, Tharend  Thailand

Tal {E6) 0 2577 2000 Tal (58]0 #3237 167280 ext. 115 116 Tel (66 02570 1121-30 ewt. 5219, 5225, 5217
Fax. (a&) 0 2877 S00A Fasx_ [56)0 2323 9165 Fan |66) 0 2500 BS02

E=<mail : rapaististnonth Websita desa tetr.onth E=iral : c@issr anth Eamiatl, ; sumales@tistrorth
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Request No.  21-66/021% MTC Mo, EEL. BP. 14270168
3. Acoustical signal test of frequency weightings
Frequeney Deviation From requency response cunveddB) | Acceptance limit| Uncertainty | Maximum-permutied uncertamty
(Hz) A-weght Cweglit Fla class 2 {4dB) [+dB} of measurement {£dB)
|25 LAY LR 1 .5 4% 0.5
| {00 -1 0.0 0.0 1.4 Q.45 0.6
2000 3.7 -3.5 -3 5.0 .45 0.7
4. Electrical signal test of frequency weightings
Frequency Devintion frooy frequency response curveldB) | Aceeptance fimit| Uincertainty] Maximim-permitted unceriaingy
(Hz) Asweight C-weight Flat class 2 (+dB) | (HdB) of mensurement [+
B3 0.0 0.0 RN 20 020 (1.6
I35 0.0 0.1 il 1.5 020 0.6
230 1.0 1 ] 1.5 020 0.4
500 0.0 0.1 0.0 1.5 0.z .6
1 @00 0.0 0o Q.o L. 0.0 0.
2000 =i, 1 =01 0.1 2.0 0.20 0.5
4 000 0.4 1.3 «.3 3.0 D20 .6
8000 0.0 0.1 -1 50 0.20 0.7
Date of Calibration : ¥ Fob, 2023

Thee regulks refata ondy bo the ilevns lestedcalimated or vaive aisqned,
Achooriigiog the Report Can@icate ang publicly of e el sxceptin full are prohibited unless wiitten pemission s obfained fom the gowernor of TISTR J

Ve

Head Cfice
35 My, 3 Tambaon #hlora Ha, Arnphoe Fhiong Luang,
Changeial Pathiursthen 12120, Thaland

Tel {66 02577 2000
e, D0 2577 500G
Emal ; rumpai@tsronth Websiteeeantistronth

CificesLaboaratony

S 12, Bangpoo inolastial Bstate, Sukburmdt Road,
Rrphos Muang, Changeat Samutpeakan 10080, Thaland

Tel I6&6) 02323 167280 eat- 115, 118
Faod (66) 0 253 S165

E-mak | micgdistr.orih

FRUBLATC D02 Rarv d

Oiffice

194 Phahoryothin Foad, Chatuchial, Ranskalk: 10500,
Thadand
Teel, [B6) 0 267% 11.21-3) ext_ 5219, 3225, 5217

Fan. (66 {1 2579 BER2
E-mal : sumalesmtid.anth
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THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Request No, 21-66/0219

MTC Mo. EEL. BP. 1420166

5. Long-term stability

- Measured Devisted value | Acceptance limit | Uncertalnty | Mazimum-permitied uncertainty
ime
value (dB} (4B class 2 (+dB) (+dB) of measurement {2dR)
Begin 94.0
0.0 03 Q.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frespznoy Meleasired Deviated value | Accepance limit| Uncertanty | Maximum-permitied uncertainty
Weighting value (dB} (a3 class 2 (+dB} (+dB) of measurement {+dR}
A-weight G40 0.0 0.2 0.20 0.2
C-weight 94.0 0. .2 0.20 0.2
Flat 940 .0 0.2 0.0 0.2
6.2 Time weightings at 1 kHz
Frequency M casied Deevinted valoe | Acceptance limit]  Uncermainty | Masimum-permitted uncertainty
Weighting value {dB) {dB} class 2 (+dB) (+dB) of measurement (+dB)
Fast 4.0 0.0 0.l 020 0.2
Slow 4.0 0.0 0.1 20 0.2
Leq 94.0 0.0 0.1 0.0 0.2
Date of Calibration - 9 Feb, 2023 3rg

bl tha RepartCertificate ardd gublicly of the regults avcepk in fuil se prohibibed unbess withan permission & obtainad from the govama of TETR

gre

The results redate only to the Rem tesiedalibrated or value aszsigned.

Hesd (Hfioe

35 My 3 Tambon Ehlang Ha, Amphos Fhlong Luang,
Chsngwat Pathumthan 12120, Thailand

Tel {6£) 02577 9000
Feoc (66) 0 2577 8009

E-mal ; sumpakgtistnorth YWeSsihe e tstron th

FrABLMTC. 002 Riered
CifficeLaboraiorny Office
Sod 1T, Banieos rdusiris] Esiate, Sukhimadt Poad, 196 Phatoryothin Roed, Chatuchek, Barekoke 10800,
Amphoe Muang, Changeat Samutpesban (02AE, Thadand Thallard

Tel 6610 282 167200 axt. 115 118
Feoe, 0AAI0 J373 9185
E-mal | mboetisir.anth

Tel {aa) 0 2579 1121-30 ext. 5219, 5225, 5217
Fa. (66)11 2579 HOB2
E-rnal - wpmalesmtistr.onth
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Request Mo, 21-660219

MTC Mo. EEL. BP. 14240166

7. Level linearity on the reference level range

Antcipatad Measured Deviated value | Accepionce lmit | Uncertaindy | Maximum-permitted uncertainty
varlue (1) wilug {dB) L) chass 2 (+dB3 +dB) of mensurement {+dB)
128 128.1 0.1 1.1 el 03
127 127.1 0.l 1.1 030 03
126 126.1 n.l 1.1 0.30 0.3
125 123.1 0.1 .1 0. 30 0.3
124 124.0 0.0 1.1 030 .3
119 119.1 .1 1.1 30 0.3
14 114.1 0.1 .1 .30 3
109 104.1 0.1 1.1 030 0.3
104 104, 1 .l 1.1 30 3
g9 291 o1 1.1 030 03
a4 Q4.1 .0 1.1 030 0.3
a9 9.1 0.1 1.1 030 03
B4 4.0 0.0 1.1 (.30 0.3
74 Ta.1 .l 1.1 (30 03
74 T4 0l I.] (.30 0.3
G4 600 n.a 1.1 030 0.3
1 Gdq 0.0 [.1 Cu30 03
39 9.0 0.0 1.1 030 0.3
54 540 .0 .1 0.30 0.3
49 4.0 .0 L1 (.30 0.3
Date of Calibration - 9 Feb. 2023 6/9
The results relate orly to the items tested/calibmted o value assignnd G r-y

Advertising the RepartCertificate ana publicky of the mesults axcept in full ae prohibited uniess withen parristion is obbained from the govemarn of TETR

Flexd Offic=
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Fax. (55} 0 2323 9145
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Request Mo, 21-66/0219 MTC Mo, EEL. BP. 1420185

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

Anticipated Measurcd Deviated valug | Acoeptaince limit Unceruinty Maximum-permitied uncertainty
value (dB) vatlue (dB) {dB} class 2 (+dB) (+dB} of measurement (FdB)

A4 44.0 0.0 .1 0.30 0.3

39 300 0.0 1.1 0.30 0.3

34 4.0 0.0 1.1 0.30 0.3

29 9.0 0.0 1.1 030 0.3

24 240 0.0 1.1 0.5 3

. Level linearlity including the level range conirol

At reference sound level on the reference level range

Anticipatesd Measured Deviated | Agceptince | Uncertainty| Maximum-permitted uncertainty
Fam
& value (dB value (dR) value (B | limit class 20+dB)|  {=di}) of measurement (+dBb
80-130 24.0 4.0 0.0 1.1 0,50 0.3
T0-120 D40 a0 (.0 1.1 (.30 03
&0-110 24.0 940 0.0 1.1 0.30 0.3
S0-100 4.0 Q4.0 RN i1 030 0.3
Date of Calibration % Feb. 2023 T
The resalts refale anly to the fems tested/calibmbed or valee assigned. _m

Advertimng the AeportCertificate and publicty of the resudts except in full are prohitibed unless wiithan permission & abtained from the govamess of TIRTR

FIMLELMTC. 002 Rervd

Head Office Cfice/Laboratary Offlce

35 Mu 3 Tarmbon FHang Ha, Amphos KRoneluang 5o 10, Bengpos indushisl Extate, Sukhumadt Pead, 154 Fhahoryothin Foad, Chatuchak, Barghol 10560,
Changwat Pathurnithan 1320, Thaland Amphos Muang, Chargeet Sarmutpeaian 10080, Thadand  Thalland

Ted, [S4] B-2577 2000 Tal D)0 2523 167280080t 115 116 Tel [6£] 02579 1021-20 8 5319, 5FZ5 5317
Fas, {68] 0 2577 G0r3 Fa, D)0 JAFS 9104 Fas, (6A) 0 7579 B582

E-mall - urmpalgtistrontn Websltewwisirerth  E-mal | micgt=irarth E-rmisl : sumalpeditistronth
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MALC-TISI-TIS M2

TISTR CALIBRATION o017
THAILAMED INSTITUTE OF SCIENTIFIC AND TECHNOLOGHCAL RESEARTH (TISTR)
Request No. 21-66/0219 MTC Ne. EEL. BP. 14210166
8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Anncipaned heasured Deviated hecaptanee | Uncertainty| Maximum-permitted uncaiainny
e wabue (B} vale (dB) | value (dBY | limit class 2(+dB)  (+dB] of measarement -l H)
Bl-130 B m5.0 .0 1.1 e 0.3
70-120 75 75.0 0.0 1.1 .30 0.3
Al-110 fi5 G50 .0 1.1 (130 0.3
S(-100 a5 55.0 o 1.1 030 0.3
40-90 45 45.0 0.0 1.1 030 0.3
30-80 15 35.0 .0 1.1 (30 0.3
20-TD 25 25.0 (0 1.1 (L30 .13
4, Tone burst response
Tume Toneturs! Measured Dcviated Acceptance | Uncortaimly| Maximam-permitied uncermainty
Weighting | Duration, Th{msd|  walue (dB} | value (dB | limit class 2{dB) i(+dB} of measurement (4dB)
200 1160 LR +1.0 020 0.3
Fast . Q8.0 -0. 1 L [ . 0,20 .3
0.25 E9.9 -1 +1.5;-5.0 020 0.3
200 109.5 -kt +1.0 020 0.3
Slow
2 200 .0 +1.05 5.0 020 L
200 110.0 0.0 +1.0 0.20 0.3
SEL 2 0.0 0.0 +1.00; <25 020 0.3
0.35 E09 0.1 +1.5; -5.0 0.20 03
Date of Calibration : 9 Feb. 2023 R
— . '.-”'I.iﬂ'-q

Thee ragalts refate ordy to the fems efledCalibmated of value adsmned

Ackeammisng the Resort Cortificats ang publicly of the miulls aesapl in full as prohitvbed unless written pemision k obtained from the govamos of TISTR

———e

Haad Office

%5 W A Tarnbon ¥hlorg Ha, Amphon H'i.mgL,lmg,

Chargwat Fathuenthan 12520, Thailand

Ted. W56} 0 2577 9000
Fax |66) 0 2577 9009

Eqrnail ¢ nompei beir.on th Wishedbewreon tesir o sh

CrificesLabanatory

Sod 1, Hangpoo industilsl Eatate, Sukbumdil Road,

Armphos Muang, Chargeat Samuipeskan 10380, Thailand
Tel 650 2327 167280 axt 115 116
oo (6] 0 323 565

E:mall | mtcgkisrorth

FRABL MTE D03 Rarv 4
Office
196 Phahorpothin Fosd, Chatuchek, Barehos: 10900,
Thadand
T, 186] G 20TY J1271-30 ext 5219, 5225, 5217
Fax iég)d 2579 gesy
E-mak : sumaleemlisty.onth



MEC-TISI-TIS 1715

-TISTR CALIBRATHON 0037

THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

Request No, 21-66/0219 MTC Mo. EEL. BP. 1420156

10, Peak C sound level

Mumiber of eycles in | Antcipated | Measured | Deviated Apceplance Uncgrminty | Maximuem-penmitted uncertninty
iest signal value LAB) [vatue (dBH value {dBY | Himit class H=IB)] {HdB] of measurement { 4B}
Complete cyele 1254 253 A1l 1.0 0.20 035
Positive half cvele 124.4 124.2 0.2 2.0 0,20 0.3s
Megative half cyele 1244 124.2 -0.2 2.0 1,20 03s
11, Owverload indication
Measured walue {dB)
Devinted Acceptance Urcertaimty| Maximume-permitted uncertainty
Paositnae Magative
ane-hall cycle one-half cycle vatlue (B | lmar class 20+dB)  (=dB) of measurement {=dB)
136.6 | 36.6 0.0 l.3 0,20 025
12. High-level stability
_ Measured Deviated value | Accepfance limif Uncertainty Muximum-permiited uncerdainty
e value (dH) (dEh chass 2{=dB) exilEf] of mensurement {+d[@ )
Begin 1280
0.a 0.3 .10 i1
End 1290
Calibseated by :

e

(e, Wittawat Supanich)

Diate of Calibratien

Diate of lssue

: 9 Feb. 2123
: 9 Feh, 2023

Electrical and Electronic Standards Laboratory

End af Certillcate

Industrial Metrology and Testing Service Centre
Rel

201 [266011 300149008
o191

The results relate only fo the iterd tesbedrcalbated of value assigred
Acheartising tha RaportACartficate anc pubdicity of tha sty exceplin full ane prohilited unless weitten parission is obfained from tha sovamce of TISTH

Had Office

35 Mu 8 Tarmbon $hiomg Ha &mmphoe Khiong Luang,
Chargvat Patharthant 12130, Thaland

Ted, (5610 2577 G000

Fax {66) 0 2577 2009

E-rnail : nompasidstr o th Websitewees Lstr.onth

OfficeLaboratory

Secd 1L, Barepao nolustrial Estate. Sukbaurmedt Rosd,
Arnphee Muang, Changwal Sarutpeskan 10260, Thaiand
Ted., (56302327 1672-80 et 115,116

Faw {661 0 2323 5165

E-rmafl - mbcgtistror.th

FAALMTC 02 Rarv.d

Office

194 Phahoryothin Road, Chabuchak, Barkok: 10500,
Thaland

Tl (58} 0 2576 1121-3) ext, 5219, 5225, 5217
Faw i) 25T B592

E-mall ; sumalesgtisrarth



- Adrgns Speclatiy Gases
Airgas T
fiL4] Easton Read

s Abr Liguice company Flemesteadville, PA tBg4y
At Lo
CERTIFICATE OF ANALYSIS

Grade of Product: EPA PROTOCOL STANDARD

Cusiomer: BANGKOK INDUSTRIAL Customar PO Mumber: 5222002512
GEAS COLTD

Part Murriber: E0EMIOoE15AC255 Reference Nurmber; 1 G0-4024437 041
Cylinder Mumker: EBO152519 Cylindar Volume; 144.0CF
Laboratory: 124 - Plumsfeadille - P4 Cylinder Pressurs: 2015 PSIG
FGEWYP Mumbar: Al2022 Vaive Qutlet 330

Zas Code; H2E5 BALN Carification Dale; May 31, 2022
ipiration Date:  May 31, 2025

S N — S ] =T -... -

Corffcation
SO 120531, using the assay procedunes lnted. Anelyiial Mehodoigy doas nol rquirs somecion far anaktios sbesnees, This cylieder hes 3 %ot snslyical
uncerimihy 3= slsled belew with @ confidence sl of 87 Thete o no signiicant impurities shich alec) e yse ol B fomdon mhdsn. Al conconbudons e on o

reoimchs asn unies ooz roled.
[ Mok Liss This basiored 400 s, L £1.7
ANALYTICAL RESULTS
Componant Raquastad At Protocol Total Reltve Assay
Concanlration Cancentration Mathod Uncertairy Dales
HYDOROGEN SULFIDE .00 PPM 45 58 PPM Gl w5 T 0% NIST Tracoable RUAEK e el k) R e

MITROGEN Balarce

| omas 24 193440400 CC21 66N 43,54 PR HYOROGEN SULFIDEMTROGEN +-0. %

RGEM 1138 CC1E2437 £1.14 PP HYDROGEN SLAFIDENTROG +0L T Jan 25, 2021
The SRM. PAM o AEM roted above i anly ' nelarence 1o Ba GHIS seed in T i !

instrument/Make/Model Anatytical Principle Last Muitipednt Catibratian
| AA-DMASOR-AAZT 78 DLV May 4, 3053
Triad Dats Avallable Upen Request

PERMAMENT NOTES:FRODUCED IN ACCORDANCE WITH 5017025 REQUIEEMENTS

®=2 35% UNCERTAINTY

NOTES:PROCUCED IN ACCORDAMCE WITH IS017028 REQUIREMENTS
K=7 85% UNCERTARITY

POHE B2 I002512

HET WEIGHT 4.74 Kps

GROSS WEKGHT 23.5 Kgs

/

Uodea Bl g

Approved for Release CERT 3082.05

Papa 1 st



Adrgas Specialty Giasaes

Airgns USA, LLL
i G Union Lapxcliog Bogsd

R, T —— Cinnanvinson, N1 nAorr-oono

AdrEs Lo

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol
Part Mumbser EQ3NISZESQAQDZ0 Reference Number, BZ-401285018-1
Cylindar Mumber; LL193324 Cylinder Voluma: B34 CF
Labarstony 122 - Rivarton (5AF) - N Cyflinder Pressure: 2215 PSIG
PGEWVP Mumbsar B52018 Walve Outlat: BE0
Gas Cods; MO MNOX 502 BALM Certification Date: Sep 05, 2018

Expiration Date: Sep 05 2026

Carmlication pafonmed in aposrdance @ih ‘EFE Trecestdity Protoool foe Assay ohd Cetfoesons of Oasecs Cakbraien Smndards (Way 20125 documen ERS&
AC0A-12%830, uning fhe mssay procadures Geied  Anaipticsl Methodology doss mat recuie conrection for anabyical imbsference. This cyimder hae B iclsl snabytical
etk i cala Dk ath @ caalhdencos el of B5% Tham e nn ugnieant irepuriies wiich sffac the uss of Tin kb raian snloee; &1 concerimilnn e on &
WIS L DA UTass OersLE nied

O Mok Ues This Cyfinder below 100 paig. e 0.7 mecapoicals

i
ANALYTICAL RESULTS
Component Requested Actual Frotocal Total Relative Assamy
Conceniraticn Concentration Mothiod Uncartainty Drates
MO 500 PP 50,71 PPM G +- 145 NIST Traceabde 0B/Z7/2018, SVOSETIE
MNITRIC QIXIDE S).00 PRI 50.67 PPM &1 *i= 1.4% MIET Traceakls OBEFI208, 1052018
SULFUR CADXIDE 51.00 PPR 154 PP = +i= 1 0% MIET Traceable JRRIA0IE, (BB
MITROGEN Ealanco
CALIBRATION STANDARDS
Typa Lot D Cylinder Mo Concantration Umceralnty Explraticn Data
MTEM 1EDE0E2E CCA4 2608 £0.42 PEM KITRIC SEIDEMITROGEM +itv DB Jun 1T, 2030
PR [l BECSTTE 28,85 F=M NITROGEN DICEIDERIR +i- 1. 5% Jun D2 20AT
GMIS TO4200704 CCHOFE 5.101 PEM NITROGEN DI DEMITROEEN = 20%: Jun 07, 2080
MNTEM 401 ey KAl 004274 4500 PP SULFUR DIGEIDENITROGEN 4= 1,0% Aar 17, 2024
The SREE. PAM o B5M noted above s ﬂ in melerence o ha GRS vsed i the assiy and rat pard of e arabysis
ANALYTICAL EQUIPMENT
Istrument/Make/Model Analytizal Principls Last Multipoint Calibration
Hicolet G700 AP 100351 NO FTIR Aug 0% 2018
Wicclel 6700 AP 1003810 NOE FTIR Aug 31, 2008
1 Hicolet SP00 AFS 100006 502 ETIR Aug 30, 2018

Triad Data Available Wpon Requast
NOTES: PO 5218003435

Mal weight: 2736 grams
Gross waight 17353 grams

This caligralion $4d, has baen certfied in accordance with the May 3012 EPA Traceabdity Prolocs
Documenl EPABIOM-12/551. Al fesling processes and maasuremanis conform b the reguirg
ISCVIEG 17026 and fo Airgas 150 90072008 and relaie anly 1o bems ideniiied an this ca
are certfied 1o be NIST Traceabds with iotal uncertainly as detalled under Anahtical Uinceg
gocument shall not be repreducad in full witnout written approved of the issuar

ACCREDITED

FESTING CERT Mo, 308205

% S\

Appru\r;"':l for Release Page 1 of §2-401255019-1




4% INTRO TSC Company Limited
INTRO Ccalibration Center Measuring and Testing Instrument

460155 Mualehan Rd.. Nualehan, Bungkum, Bangkok 10230, Thailand
V Tel : +66-2363-4417-21 Fax : +66-2363-4417 E-mail ; infodinire.co.th

Certificate of Calibration

Certificate Number : MB1-1843-20332 Page 1 of 2 Pages
Equipment : Eleciromic Balancs
. The reponed ubcEimiary is agdl an & swadin] encsrtriey mulliphal by 8 cowempn
Manufacturer : Bartorius farine X, prviding  eved of eonfilacy of sppraxinmisly 95 %.Th whcetiisty
Madol = BSATIS-CW erilisllon bes e chened ful i desordinee with LEAS MAMS rqupemenis.,
This calilrebon cemilicats docunentl e trmcesbilily 1o nalioeal daodands, which
Serial Mumber J1501470 e L thie il i el i BceonEng e sorl Syatem o Unis {51 )
1D Number : N/A This Cenificats oy 4ol be ieproduced oibs his in Tl coeeat with ik grior wiilles
il ol Calibrtion Cenler, Intro TSC Co. Luk
Max Capacity : 20ie)
Resolation 0000t (g
Customer Relerence : LT Cuastomer ;. INTEGRATED RESEARCH CENTER CD. LT
CSHS Mo CESRS1983 1022 122 Moo 2, T, Thatoom,
Date of Receipt : IR=0ep<22 A Srmnhaphate, Prachimbur 25140
Diate of Calibration 1 31 -0eg-22 Laocatham = WATER LAP IP-1

Candititon of this resull of calibration
1. Referenee Standard instnaments |
Instrumenis Madel Herial Na, Certificate Mo, Dhae Date
Weight set (1 mg ko 200 g) Class E2 K-1871/20 [ 4683149720 I3-Now-22
2 This Centification is rasesble to the Intarmationnl Syatem of Unit maintained ag: -
- Mational Instituss of Metrology {Thailand)
3. This resull ol calibration was fvund accurabe a5 shown an date and placs of calibration oaly.

Method :  Measurerment In=house Method Caltbration Procedure Mo, CP-CL-43 base on UKAS Publicaiion Ref : Lab 14 2319

Environmental Condltions :

Temperature : ( 30 £ ) °C Humidlty & { 30+ 20 ) % Alr Pressure 2§ 1000 £ 10 | mbsar
Calibrated By:  Mr. Lek Intasen Approved Signatory : Pl .
Diste of Issued ¢ F-Mow-12 Ms. Nathes Keamehaiyophoom

FM=-CL-11-05



%, INTRO TSC Company Limited

INTR(O Calibration Center Measuring and Testing Instrument

V 46155 Mualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thaitand
Tel ; +H6-2363-4417-21 Fax :+66-2363-4427 E-mail : infelglintro.coth

Cortificate Number ; MB1-1843-2022 Page I of I Poges
Cplibration Resulf { Weight ;. Withowt Adjustment

1. Bepeatabilicy of Reading

Nomiral Value Standard Deviation Maximum diff. Between succesive
(gl ig) (gh
1] 0.00000 (.0000

2. Errvor of indlcation from morminal value

Nalnnes Hending
Mominag] Value Ralance Reading | Correction Value | Uneertaingy (£ ) faetor &
Before Adjust
g} (g} (g} (gl (gl
Unload K0 00000 0.0000R4 2.00 -
n 20,0040 0,0000 0.00010 2.00 -
40 A0 D00 0. 0000 00013 200 =
&0 0,000 {10000 Q0] 2400 =
i BRI {0000 TR 21K -
e 100,000 D000 (] e 200 -
120 12000000 0.0a00 0, Doalk 2.0
L40 L40.0000 LRI 0.000<0 2,00 =
L 160, 000 0,000 000040 2.00 -
i Bl FBOL 0000 0,000 (R LHIAL) 200 =
20 2000 a0 .00 T 24K
3. Ecceniric or off-center loading
Reference Posilion
MNominal Valoe
Fosktion 1 Position 2 Posbtion 3 Position 4 Pasition 5
(gl (g) (gl (g) izl (gl
100 TR0 100, 00 | L0 1 G0 1 5100, CHAHD
Eeceniric Error = 01,0000 gl [~ | 1 | I
i ~hol
o | --"'l 1
e b *~
Endd of repari




<% INTRO TSC Company Limited

INTRO calibration Center Measuring and Testing Instrument

A6/155 Nualehan Rd., Mualchan, Bungkum, Bangkok 10230, Thaitund
V Tel | +66-2363-4417-21 Fax ; +66-2363-4427 E-mail ; infoi@intro.co.th

Certificate of Calibration

Certifleate Numbser ; ME1-1844-2022 Page | of 2 Pages
Equipment : Electronic Balones
T e esited uncariaky b basal on & dmdand encertainky multiplied by 4 cowmgn
Mapulacturer : Saresiug Eacior b, providing a level of cusSidimee of sppreimeriely 95 % The ancertiingy
Muodsl = MEIES craliating hai boen el il im L . widh LEAS MAN requmemsris
Tais enfifrution certilicaic docaments B Irecahility io palinmal smadards,  which
Serlal Number : III06083 realise the usits of measipensn asonfing o e Btrional Systies of Uritts 51 )
D Number : NIA This Cerifieate reay ool e neproaf oo olher (an in Tl geeeg) with (e pricr wrillen
fprinedd o Calibration Ceniie, Tnien TSC Co, Lid
Max Capacity : F1000 Fg )
Rezlation 3 0000 [ mg )
Customer Reference ; LO&T Costomer i INTEORATED RESEARCH CENTER OO LTDL
CHRS Mot CERS19E51032 127 Moo 2, T. Thatoom,
Date of Receipd : 28-Dt-22 A Srimahaphots, Prachinbun 23 140
Drate of Calibration ; 31-Oet-23 Location : WATER LAB [P-1

Condition of this resuft of calibration
1. Reference Standand instruments :
Instrumenis Maodel Serinl Mo Certificate M. Dase Date
Wedght st {1 mg to 300 g) Cless E2 E-187 1720 [OLGR3 149020 22-Muow-22
2, This Certilicalion is iracesble to the Intamaibonal System of Unit maintsined at - -
= Mational Instivate of Metrology (Thailamd)
3. This result of calibration was found nccurate as shown on dete and place of catibration only,

Methad @ Measurement In-hoose Methad Calibration Procedure Mo, CP=C1-43 base an UKAS Publicanon Ref: Lab 14 X115

Envirenmental Conditions ¢

Temperniure : {30 £ 10 I 5 Humidity : { 50+ 20 ) % Alr Preasure @ [010= 10 ) mbar
Calibrated By:  Mr. Lek Intasen Approved Signatory : Pl
Dhate of Issued : 3-Mow-22 s, Mathes Keamehaiyaphoom

FM-CL-11-05
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INTRO
-

INTRO TSC Company Limited

Calibration Center Measuring and Testing Instrument
464155 Mualchan Rd., Mualchan, Bungkum, Bangkok 10230, Thailand
Tal : +66-2363-4417-21 Fax : +66-2363-4427 E-mail ; infoi@introoco.th

Certificate Mumber ; MB1-1844-2022 Poge 2 of T Pages

Calibration Result { Weight } 1 Withowot Adjusiment

1. H_tpu.'l:l.bil'i!}' of Reading

Maminal ¥ alue Standard Deviation Mazimum diff. Between succeslve
{mg) { mg | (g
ENTEEY (.00 0.2
L. Errar of indication from norminal valee
Balpnce Repding
Mominal Valbue Balance Reading | Correction Value | Uncertainty (£} fuctor k
Belore Adjust
(g ) {mg) (mg) {mg ) {mg)
Linload I {000 G008 24K =
3000 000,003 ~(L003 0.028 2.0 -
G000 B0 0T ~(L007 040 200 i
S} BOG0.0 16 D016 [IEIEE] 2.00p -
12000 | 1944 054 0la 0. LD 2,00 -
15000 | 25349, 97 1.024 010 2.00 -
| BDOG [ 7909 967 (L0335 na0 2.00 =
2001 Ha00 953 LT @13 2.00 =
20 23950.943 (05T .13 2.0 =
27000 Z6A9Y.50E L.062 D13 2.0
0aon 29499922 0,078 .13 .00
3. Eccentric or olf-center loading
Reference Position
Nominal Vahe
Position | Fosltion 2 Position 3 Position 4 Pasition 5
{mg ) {mg) {mg ) {mg ) {mg ) {mg )
Laann 99%9.997 R ERE S D4 aER LI90 953 LR
Breeniric Ermar = X (mg) H|rfu--"' . < 15 -
ol —
SHRNAVES
End af report




THAILAND INSTITUTE OF SCIENTIRC AND TECHNMOLOGICAL RESEARCH (MISTR)
Mechanical Enginearing Standards Laboratory Soi 1, Bangpoo Industrial Estate, Mugng, Sametpraksn 10280, Thailand,
Request No.23-566/0173 MTC.No.23-66/0173
Mumber of page(s) 2
CALIBRATION CERTIFICATE
Nomeanclature : DRYCAL FLOWMETER
Manufacturer : Bios International Corporation, USA
Serial No.: 120879
Model : Defendar 510 M
Scale range : 50 mifmin to 5000 mi/min
Subdivision : {0.00001, 0.0001, 0.001) ¥min
Submitted by ;: INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.
Received data : 13 January 2023 Condition of measured item : Normal
Calibration date : 19 January 2023

Standard Standard Certificete No. Dt i Traceshility
ATD Thermamber PEL-T a43/65 1-Tun-24 TISTH,
Pafbo PressureTrensducerUpGtneam|  MP-0013-31 25-lan-23 NIMT
Prirnary Flaw Calibrator S/N 117988 | MW-0011-28 B-Apr-23 T
Primary Flow Callorator S/N 119521 MW-0013-21 31-Mar-23 MIMT

i L-]=
YA e

(Mr.Terasak Panna)

Machanical mgh-i’ﬁﬁg M}Lahmtnw
Ref. 2013266011300154001
Issued Date 19 January 2023

The resulis relate anly to the items tested/calibrased ar valise assmned
Aetvartisng (he RepertCedifcate and publicy of the resutts meoapt in full are profdbitec] umbess witber pamission is obtaned fiom the govamer of TISTR

FIABL MTE.RO2 Fare d

Head Office Office/Laboratony Office

35 M 3 Tamibon Khiorg Ha, Amphos ERlergLusng, 5o 10, Bangroo ndustial Estate, Sokhumadt Road, 18 Phahoryothin Fosd, Chahuchak, Barghok 10600,
Changwat Fathumtham 12120, Thaland Amphos Moang, Charpeat Samutpraban 10280, Thaland  Thasland

Tal {66) 0 2577 2000 Tel (660 0 2323 1672-80ext. 115 116 Tol (6610 2579 1108130 pxt, 5209 5725 5217
Fa, (6630 2577 5009 Fae (66 0 2323 9165 Faw, (000 2579 4552

E-mal | nampaigtistr.onth Welsibe s tistr.onth E-mal ; mic@tEtrorth E-nail : surnaleegiisinonth
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HiGaI,

THAILAND METITLITE OF BCIENTIFC AND TECHHWOLOGICAL RESEARCH [TISTR)

Mechasical Englnesding Sandards Laboratory Sci 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thadand,

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

Calibration point : (0.05, 0.5, 1, 1.5, 2) |/min
Ambient condition : Temperature (23 +3 ) °C , Relative humidity (55 + 15 )%
Atmaspheric pressure [ 1010413) hPa
Calibration method : The flowmeter (UUC) was callbrated 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 ULC

Measuramaent data :

WUCVakie  Standard Value  Tempershure  Pressire Deviation  Uncertainky
{lfmin} (U rriry) ("C) (hPa) (%) (%)
0.0S655 0.055399 24624 100636 +2.08 L.00
0.51386 0.50253 24659  1006.60 +2.17 0.99

1.0232 1.0974 24616  1006.84 -6.76 0.86
1.5371 1.5037 24608 1007.10 +2.22 0.56
2,0531 2.0096 24591  1007.36 +2.17 0.86

The reported expanded uncertalnties are based on stendard uncertainties multiplied by
a coverage factor &=2, which provides a ksvel of confidence of approsdmately 95%.

The end of calibration certificate.

TE

The results relate only ta the items tested satibrated of valiye assimed
Arkadising e RapodCedilicate and poblicity of the resuits sxcapt infll @ pichibsined wideds wwitben permizion i@ cbhtaned from the gorimrmar of TISTR

FWUBL MTC.O0O2 Aoy

Head Oifice Office/Labaratory Cffic=

55 Mu 3 Tarmbon Milorg Ha, Avphos Khong Luang 5o 10, Bargpoo Industral Eskata, Sukhunmdt Rioad, L9 Phabenyethin Aoad, Chanuchak, Sanshok 10900
Changweat Pathumihen 12140, Thalsnd Amphoe Musng, Chargeat Semutaekan 10280, Thadard  Thalkand

Tel. {66 0 2577 S000 Tk, (A} 0 2333 1072-80 eet. 115, 114 Tl (56} 02579 112030 esd, 5218, 5225, 5217
Fa (6610 F577 2000 Faw {661 0 2323 91485 Fax (B4 (3 2076 Bn02

E-mal, ; nampakdtisironth Wabsiteowwssetisorth - E-mail - micgistuorib E-mnak | sumaleagpisiredth




A

" 'TETH LTI TIS PO

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 Intemational
Standard ISOVIEC 17025:2017 and the operation according to procedure no. WLCP 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 : Appmvac]h}r:k C
d 3 -

":;__.) e
(A" L -

(Ms. Panit Thummasri)

T e el
Photom dT : :
otometry an Empq&gpﬁ'g FW Laboratory
Ref. No: 2012266012400292002
[ssued Date : 13 February 2023
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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

Amhent 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 00% 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, 3/ : 1205101

Adjustments : NONE
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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 Averagpe Corection Expanded
Measured Displayed Measured Uncertainty
Temperature of TUC of UUC of Measurement
{°C) (*C) {°C) (£°C)
20,1 20.1 0.0 0,50
0.0 298 0.2 0.50
199 39.7 0.2 0.50

Table : Temperature Measurement (@ Dry Bulb ( T )

Average Averape Comection Expanded
Measured Displayed Measured Uncertainty
Temperairs of UUC af UUC of Measurement
(*C) {*C) ("C) e )

20.1 202 0.1 0.50

30.0 29.7 0.3 0.50

39.0 395 (L2 0.50
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Request No.  22-66/ 0236

Results of Calibration :-

MTC No.

Table : Temperature Measurement @ Globe Bulb ( Tg )

Average Average Commeciion Expanded
Measured Displayed Measured Uncertainty
Temperature of ULIC of TUC of Measurement
(°C) ("C) {°C} {£°0)
20.1 20.5 0.4 0.50
30.0 30.0 0.0 (.50
399 39.8 0.1 (.50

Note :

blackened copper sphere of the instrument.

PSL-H 0112/ 66

1. Thus calibration was done without removing reservoir cover, white plates and

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

cxisting at the time of measurement only.
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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
Ttem & Thermo-Hygrometer {Thermal Environment Monitor)
Model /Type : HD32.2
Serial Number : 10027485
Manufacturer : Delta OHM
Date of Request : 24 January 2023

Date of Calibration : f February 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISOVIEC 17025:2017 and the operation according to procedure no. WLCP.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 & coverage probability of approximately 93 %,

Calibrated by : Approved by : /' fﬂ

Lt T

I e g ;
(Ms. Panit Thummasri) (M. 1ai )E‘Pﬂgﬁ]ﬂ.pﬂlﬁlt}
= *Dn‘cc.tg
Photometry and Temperature Wﬂ{ﬂl&h}mm
Ref. No:  2012266012400292001
Issued Date : 13 February 2023
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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 : (0027485
Calibration Required :  Temperature at (20, 30, 40) °C
Ambient Condition:  Ambient temperature (23 + 1) €

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 23131, 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. WLCP. 15,

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

Adjustments : NONE
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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 ULUC of ULUC of Measurement
*C) ('C) ) (£C)
20.1 20.1 0.0 0.50
30.0 29.7 0.3 0.50
399 39.6 0.3 0.50
Table : Temperature Measurement @& Dry Bulb ( T )
Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UIC of TIIC of Measurament
(*C) (°C} () (£°C)
20.1 20.1 0.0 0.50
30.0 29.5 0.5 0.50
39.9 394 0.5 0.50
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Request No.  22-66/ 0256 MTC No. PSL-H 0111/66

Results of Calibration :-

Table : Temperature Measurement (@ Globe Bulb ( Tg )

Average Average Correction Expanded
Mleasurad Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
{"C) (%) {*C} {x°C)
20.1 20.3 -().2 (L350
30,0 208 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 instrament.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

oo of certifTeate. . .
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Request No.  22-66/ 0256 MTC No. PSL-H 0113 /66
Certificate of Calibration
Customer : Integrated Research Center Company Limited
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Ttem : Thermo-Hygrometer (Thermal Environment Monitor)
Maodel /Type : HD32.2
Serial Number : 10027486
Manufacturer : Dielta 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 Intemational
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WLCP. 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
comesponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

—

%ﬁ* 1

(Ms. Panit Thummasri)

Photometry and Temparq.tl.;;é'
d d
Ref No - 2012266012400292003
Issued Date : 13 February 2023
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Request No.  22-66/ 0256 MTC No. PSL-H 0113/66

Diescription 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) i
Relative humidity (55 + 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory
=01 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digtal Thermometer with Sensor, Model : F250H, S/ : 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 température 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. WLCP.18.

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

Adjustments : NONE
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Request No.  22-66 / 0236 MTC No. PSL-H 0113/ 66

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

Table : Temperature Measurement @ Wet Bulb ( Tn )

Average Average Cofrection Expanded
Measured Dhsplayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(*C) {"C} {°C) {+7C)
20.1 20.0 0.1 0.50
0.0 29.8 0.2 0.50
399 39.7 0.2 0.50

Table : Temperature Measurement (@ Dry Bulb (T )

Average Average Correction Expandead
Measured Displaved IMMeasured Uncertainty
Temperature  of ULUC of UUC of Measurement
("C) ) 84 **C)

201 20.1 0.0 0L50
30.0 209 0.1 0.50
39.9 308 0l 0.50
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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 Carrection Expanded
Measured Displayed Measured Uncertainty
Temperature of UC of LIUC of Measurement
(¢} {°C) ("C) {£°C)
20.1 20.2 -0.1 0.50
0.0 29.8 0.2 0.50
39.9 39.6 0.3 0.50
Note : L. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
4. The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.
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Certdliate Mo, = CL-DO6-66

ROEASUREMENT iTEM
BAANUFACTURER
MODEL/TYPE

SERIAL NLIMBER

i NUMBER

CONDITRON AS-RICIVED
CUSTOMER

MEECEVED BATE
MEASLFREMENT DATE
ISSUE DATE

ENWIRCNMENTAL COMDITIONS:

Accredtted coflbnadion lnharofory
ISOATE 1252017
NEC-TISETIS 17025
CALBRATION D367

Flow mersrement iobororory
Caltvatian senvices depovitment

N5C = TISI = TI5 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

: Top Load Crifics

z TECH

= TE-SOZAN

e -

o Lised igem

tintegrated Research Center Comparny Limied.
172 B 7, Thatnom, Srimakaphote, Prachinkusd 25140,
Thaland.

1 20 Migr 2023
i 24 Apr 2023
i 24 Apr 2003

Aminlent condition In thie lebaratney are a fallaw:

Temperaiure
Relative Humidiny
Atmospheric Pressure

CALIBRATIC CONDITION:
Precond iHoning
Measuremard Comditian

TABLLATION OF RESULTS:

A+ 30 C
5502150 HRH
2010 = 10 kP

+ 24 bours at ammbient conditions:
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Coaltaralion procedunse:
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syiems off eraEs J51) though Bhe VST (Nakional
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Lincertainty of Measurement;

The reparted uncertmindy of measurement (s bosed
an ing srandard ecsrlainly moitioled by o
coverage factar k=2, Wihich for o normal
ditribution COUTRRRANTE [0 @ amsrage probability
of sppronmotely 858, The standang unce rondy
i bt gletermined bo pocorgonce will che SLIk
“Enluaign of A me

ot « Guie fo thie espreiiion of ancertomty i
et

: Tha average values during measurement e 24.4 "Cand 51.3%8H.

The table om reet page give The meaiured value.

Calitsraied by;

L2 rle; Seraviit Thachalad
2 Miss fittrapoens Lertsomphiol

J
NAC

[IRANATE ASSOCIATES o R

—

Approved sipnatory: ... L o e AP

rir. Farimya Buﬂn:r;-m
Cafibraton Departmant Maragar

THIE CERTIRCATE REPORT MY NOT BE REFRODUCED EXCEPT IN FULL UMLESS PERRMISSION FOR REPRODUCTION HAS BEEN OBTAINED

INWRITING FROM THE LABORATORY



NAC

JITHANATHE ASSOCIATES GO, LTI,
Centirstion of Certificate of Calibration Mumber CL-008.85 Page I of 2 Papes

FAEASURDMINT REIUATS

The Orifice gas fow device wad cafibrated by direct comparison methad with the Standard Actary Chsplacament Meter [Roais Meter), The Rumid ab was used asa
medium in the sgstem. The standard conditions ane 257 29615 K) and 760 mmHg for standand temperature and standard pressan respeciively,

Table 1 The results of § Sandard colibeation data

Flow rate Pressure Temperalurn: Temperature fjp_muber fip_ Cnifice Standard Flow [[n]
Plate 5 [Pa] [Tal [Tm] ¥
m"fmin mmHg e € memHg Ink 0 m° fmin
L DTS T5E 520 14.44 23,37 50467 1122 1.05% a&5g
2 L001 TE.356 14,29 23.90 35410 L3TE 1,542 0454
k| 1117 TEEL1E 4.0 2347 i.dpd 2004 1.734 1074
1 1186 TiELBY 23.56 1334 TG ] 1Bl 1.174
5 1418 o8 Gid 2358 7351 15777 5080 2.245 1.3E7
Sions nk 162707
intercent (+): “0.01373
Cormefation coeffident irk 0.99981
Uncestainty (E=1; 0015 m'fmin

Tabbe 2= The resuits of {F st calibration dats

Flon rate Pressure Temperstae | Temperature Op_meter D Orifice Standard Flow [ %]
Plato (Pa] [Tal [Tm] ¥
m'fmin menHg G i g M0 i fruin
1 il TER.A20 b F PL S0.4i3 1.122 DLEE LG5S
2 1001 758,356 M 23.90 36.610 A7 0.965 1,954
i 1117 T5R.815 301 2347 31484 3.004 1.085 1.073
4 1.165 T5H 404 i B 2334 24,640 3.200 1135 1122
5 1418 TEE.G4 ] 23.51 18.777 5030 | 1AM 1.385
Clone il 1.0ESET
Intercept £b): ALOOTE
Correfation cosflicent | 0995481
Uncerainky |& = 2k 0.mMs  mfmin

==*End of Certifecate of Callbrathon® ==

]
NAC

FIRANATE ASSOCIATES £,
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TTISTH BECTEINS 1T
CALIERATION N1

THAILAMND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)

Roequest No. 21-66/219 MTC No. EEL. BP, 135/D16&

CALIBRATION CERTIFICATE

Submitbed by : Integrated Research Center Company Limited.
Address 2121 Moo 2 T.Thatoom A.Scimahaphote Prachinburt 25140,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: So0d 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 0280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3)°C

hanu fagiurer s 00 Relative Humidity : (50 + 15) %

Model P 2127 Ambient Pressure < (101,325 + 1.500) kPa
Serial Mo, D112

Standards used : [, Digital Function Synthesizer NF Electronic DF-193A S/M 122037.
. Measuring Amplificr Broel&Kjaer 2636 5N | 5374584,
. Programmable Attenuator Tamagawn TPA-3034 S/N OF 2214,

(5=

Lad

4, Digital Multimeter Agilent 34401A S/N MY 44005580,
5. Pressure Transmitter Vaisala FTRE20ZAD 87N TOGS0001,

(=]

- Audio Analyzer Keithley 201 5-F S/N 41064935,
7, Condenser Microphone Brucl&Kjacr 4180 §/N 2889871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an inseit voltage techiiguee,
This instrument bas been calibroted sgainst standards maintained at Electrical and Elecironic Standards
Laboratory (EEL), which are tracesble to the Infernational System of Units through the National Institute of
Metrology ( Thailand).

The information on actual reeding is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 13 Jan. 2023

Diate of Calibration = 18 Jan. 2023 1 %{

Thez results relabe arly to the bems testeddcalbrated ar valus assigned
AdvartiEing the RepatCad¥icata and publciny of the rasdts excapt in full are prohibised unlass written parmission is abtaired froms T gonernoe of TISTR

- ——

FMLBLMTE 00Z Rene 4

Head Office OfficesLabaratary ffica

15 M 3 Tambon Ehlong Ha, &mphoe Khiong Luang, S0 1€, Hangpaoo industrial Estate, Sukhurmit Aoed, 1896 Prahanyathin Roag, Chanuchak, Sanskol 10900,
Changeat Pathumthanl 1214, Thaland Amphoe Muare, Chanewat Samutpaban 10080, Thaland  Thaland

Tel. (E&] [ 257 S600 Ted, (58] 0 2323 167280 ext. 115, 116 Tl 5600 2579 1121-30 el 5210, 5225, 5217
Fa (AR 0 Z5TT R0 Fax. 66) 1 Z373 B1ES Faw, [66] D 2578 8592

-mai - umpai@tsrocth Wabdiewwa Distorth E-rrd] - mvlcgtestr o 1 E-mak ; sumales@tsironsh
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]
Request Mo, 21-0a0219 MTC Mo. EEL. BP. 1350166
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 2000Fa , 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 limat
Type Level (dB) (dm) {dB}) IECG0%42:2003 Class |
1/2 inch Bruel& Kjaer 4180 23.92 -0.08 +0.10 #0.40 dB
1, Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type {Hz) {Hz) {Hz) IECA0042:2003 Class 1
12 inch Broel&Kjaer 4180 9009 0.1 i IF +1.0%
3. Total distortion
Stondard Microphane Measured Todal distoriion Lincertamty Tolerance limit
Type (%) (%) [ECH0S42:2003 Class 1
172 inch Bruel&Kjaer 4180 213 +0.50 +3.0%

Mote ; 1. Mo adjustment.
1. The calibrator pressure comection was not inchuded.
3. The microphone volume comrection was not included.
Calibrated by : Approved by

(Mr. Weerachai  Deechaivac)

o
Electrical and Electronic Standards Laboratory

Date of Calibration : 18 Jan. 2023 Industrial Metrology and Testing Service Centre

Date of 1ssue ¢ 19 Jan. 2023 Ref 1 201126601 1300145001
End of Certificate 212

The rasidts relare only 10 fhe ems esteddcalibrated or value aulgn-l:d
Acheamiging the RepoiCedilicate and publicity of the results escept in full are prohioited unfess weritten permission is cbtaned fram the eowermaor of TISTA.

FRLBL.MTC 002 Rawd

Haad Office OfficesdLabaratany Cifice

35 My 3 Tarnbgn Bhlong Ha, fmpnoe Khlong Luarg, 508 1C, Barepoo Industiial Estale, Sukburmdl Rowd, 1496 Phashoryothin Roaed, (hatachak, Banskok 10200,
Changwat Pathumithani 12123, Thailand Arnphioe Muang, Chargwat Samutprakan 10280, Thatand  Thaltand

Teed. (56} 0 2577 9000 Ted. (66} 0 2373 167280 enct. 115, 118 Tel {aa) O 2579 112130 ext. 5219, 5225, 5217

Fa {6 I 2577 2009 Faw: {64] [ 2523 91485 Fax [6a] 02575 4502

E-mail ; nimpalgtistr.orth Wabssewwwefiskrarth E-mail - mitcgbste.oe th E-riail - surralasgerinooer th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Request No. 21-66/0219 MTC No. EEL. BP. 137/0166

CALIBRATION CERTIFICATE

Submitted by : Imtegrated Research Center Company Limited
Address : 122 Moo 2 T.Thatoom A, Srimahaphote Prachimber 25140,
Calibrated at : Electrical and Electrontc Standards Laboratory, Industrial Meatrology and Testing Service Centra,

: Soi 1C, Bangpoo Indusirial Estate, Sukhumyit Rd., Muang, Samutprakan 10280,

Instrument Callbrated - Ambient Environmenl

Diescription : Sound Calibrator Temperature A2+ N0
Manufacturer : Dielta Ohm Relative Humidity (30 + 15) %

M ode] s HDa g2 Ambient Pressure 1 (1001325 + 1.500) kPa
Serinl Mo, : I003H4E3

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 8/N 122037,

£, Measuring Amplifier Brael&Kjaer 2636 5/N 1337484,

3. Proprammable Anenuator Tamapgawa TPA-303A 5/ OF 2214,

4. Digital Multimeter Agilent 344014 SN MY 44005560,

5. Pressure Transmitter YVaisala PTB202AD S/N TOGS0001.

6. Audio Analyzer Keithley 2015-P 5/N 4106493,

7. Condenser Microphone Broel&:Kjeer 4180 SN 2BR9371,
Calibration Procedure: CP-102-04 based on TEC 60942-2003. The sound pressure kevel of instrument was
measured by standard microphone using an insert vollage technigie.,

This instrument has been calibrated against stundards maintained at Electrical and Elecironic Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the National [nstitute of
Metrology (Thailand).

The information on actual reading 15 attached herewith and the uncertainty limits quoted refer o the

meazured values only,
Date of Receipt : 13 Jan. 2023
Diate of Calibration : 18 Jan. 2023 1 f?ﬁ{l

The results relate oaly 1o the items testodfcalibrated o value assened
Advariising the Rapot@antificate and puslicty of the resilts except in full are poshisted urless wrilten parristion is obtared from the govemar of TETR

ERABL IATC H02 Apu.d
Haad Office Officadaborakon Office
15 Mu § Tarrbon Khiong Ha, frphos hiong Luang, 5oi 10, Bangpod Industrial Estate, Sukhurmwit Foad, 196 Phiahsyothin Road, Chatuchak, Bangkek 10000,
Eha'rﬁ'lit Fathurmthian 1214, Thatland Arnpnoe Muang, Crargaal Samotprakan 10280, Thailsnd  Thailard
Tel. (5400 2577 R000 T, (546 0 2333 1672-80 et 115, 116 Tal (G6)0 2573 112130 ey, 5216, 8225 5217
Fiax. 1661 0 2577 2009 Fax {66) 0 2323 9145 Fao (54} 0 2579 8842

E-mail © umpai@tatronth Websteowww tistrarth Emadl - mibtceiistronth £-mail - sumaleegiiste o th
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THAILAMD TNSTITUTE OF SCIEMTIFIC AND TECHNOLOGHC AL RESEARCH {TISTR}

Regquest No. 21-66/219 MTC Mo, EEL. BP. 1370166
The reported expanded uncertainty is based upon a standard uncertamnty multiplied by a covernge
factor k = 2, providing a level of confidence of approximately 93%,
Mominal Output of Unit Under Test = %4 dB re 20pPa at 1000 Hx
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH
1. 3ound Fressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942: 2003 Class 2
12 inch Eml&.[{jur 4180 0399 -0.01 +0.10 +1.75 dB
2, Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance It
Type (Hz) {Hzl (He) IECA0M 22003 Class 2
1/2 inch Bruel&k jaer 4 180 0887 -11.3 + 15 +2.0%
3. Total distortion
Standard Microphone Meazured Total distoriion Lineeriainiy Tolarance limit
Type (%) ("a) IECA0S42: 2003 Class 2
L2 inch Broel&K jaer 4180 1.0z ual 1R +4.0%

Note : 1. Mo adjustment,

2. The calibmtor pressure correction was not included,

3. The microphone volume cormection was not included.

Date of Calibration

¢ 18 Jam: 2033

E.I'E"u}rf

The results relate only 1o the ems testedfcalibrated oo value assigned.
Adueriding the Repomt/Cedificabe ard puidicty ol tha results sscept in il se prohisited uniess wiitfen permistion & cbtained from the sovamaor of TRTR

Head Office

35 M 3 Tarmibon Khiong Ha, amphos Khlong Luang
Chenpwat Pathumifhan 12120, Thailard

Tl (GE)Q 3577 G000

Faor, [54) 0 2577 9HIS

E-mal ; rumpaigkiste.ceih Yeetsibe wawn fIstnorth

Office/Laboratary
S 10, Barvgpod Industrisl Estabe, Sukhumreit Rasd

Arnpihoe Muang, Chargwat Samutprakan 10200, Thaitand

Tesl, 66 O 3325 167280 ant. 115, 116
Fa, [60) 0 2323 9103
E-mesd § mbogrtistron i

FRLELMTC 02 Ao d

Cffice

194 Phahomyothin Road, Chatuchal, Barslok: 1080,
Thallard

Tel (ae) 0 2509 T121-30 gt 519 5375, 5247
Fax (560 0 2579 8992

E-ral : sormsbasglistror.ih




MEC-TIEI-TIS NS
CALPARATHIN 1

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTI}

Request No 21-660219 MTC No. EEL. BP. 137/0166
Nominal Output of Unit Under Test = 114 dB re Z0jFa at L1HHN0
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 1001.325 kPa 23.0 °C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertamty Tolerance limit
Type Level (dB) (dB) {dB) TECA0S42:2003 Class 2
1/2 inch Bruel&Kjeer 4180 11396 0,04 +0.10 +0.75 dB
1. Frequency
Standard Miciophone beasired Frequency Deviated value | Uncertainty Tolerande limit
Type (Hz} {Hz) (Hz) IECEN942:2003 Class 2
112 inch Bruel&Kjaer 4180 OHE.T -11.3 +15 +2.0%%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Telerance limit
Type (%) (%) IECH0942:2003 Class 2
112 inch Brucl&Kjaer 4180 0,32 + .60 +4,0%

Note : 1. Mo adjusiment.

2. The calibrator pressure éomection was not included.

3. The micrephone volume comection was not included.

Calibrated by - Approved by
...... by A
[Mr. Weerachai Deechaivae)
Electrical and Eleetronic Standards Laboratory
Date of Colibration ¢ 1E lan, 2023 Industrial Metrology and Testing Service Centre
Date of Issue ¢ 19 Jan, 2023 Eef : 2011266011300 ] 45003

End of Certificate 303

The results relate only 1o the iterms testeddcalinrated of value zssigned
Schpartising the BapenCatificate snd publicity of the results esrept in full are prabibted unlece weitten pamission s abitained fram the powernar oF TISTEL

FALBL MTEO02 Revd

Haad OFfice OfficedLaboratony Office
35 M 3 Tarrdacn Khlong Ha serphioe Bihioeg Lusng. 5o 10 Bargpos dusdnal Estate, Sukbemdt Road, 1% Prahanyothin Road, Chatudnes, Sanckok 106000,
Changueat Pathumhan 12120, Thaland Amphoe Muang, Changaat famutpralsn 10280, Thalland Thalaad

Tiel, [0 0 2577 8000
Fauc 6] (2577 2009

E-rrail : rampaigetisir o th WebsEvwas Csts onth

Ted, (067 0 2320 1A72-80 et 115, 114
Fax. {65) 0 2323 F165
E-rral - rrbogntiste.or.th

Tel. (6610 2579 1121-30 end, 5210, 5225, 5217
Fax. i6a1 0 2579 B592
E-rak : sumaleaghsironth
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THAILAND INSTITUTE OF SCIENTIFEC ARND TECHNOLOGICAL RESEARCH (TISTR)

Regquest No. 21-66/0219 MTC No. EEL. BP. 360166

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Liinited.
Address : 122 Moo 2 T.Thateom A.Srimahaphote Prachinburi 25140,
Calibrated at » Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centra.

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

Instrument Calibrated | Ambient Environment

Diescription + Sound Calibrator Temperature 33 +3°C
Manufacturer : Rion Relative Humidity - {50+ 15) %

Model VNC=Td Ambient Pressupe < {101,325 + 1.500) kPa
Serial No. + 35046798

Standards used : 1. Digital Function Synthesizer NF Electronic DF- 1934 S/ 122037,
1. Measuring Amplifier Bruel&Kjaer 2636 5/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A 5/N OF 2214,
4. Digital Multimeter Agilent 344014 SN MY 440035560,
5. Pressure Transmitter Vaizala PTB202AD S/N TO6S0M0 L,
6. Audio Analyzer Keithley 201 5-P SN 4106495,
7. Condenser Microphone Bruel&Kjaer 4180 5/M 2880871,
Calibration Procedure: CP-102-04 based on [EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technigue.
This instrument has been calibrated against standards maintained al Electncal and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Instinste of
Metrology (Thailand),

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

I Date of Receipt 213 Jan. 2023
Date of Calibration : 18 Jan. 2023 Is'?w—

Tha rasulls relate only 1o the Kems tested/calibratad oo value assigned
| Advermisng the Repot/Cenificate and pobiicty of the fesulls except in full see prohibited unless witten parrission i obtaned from the gowemar of TISTR

FRb L MATCO02 Aeved

Head Offica OfficesLaboratary Office

25 Mu 3 Tamizon Khlong Ha, Amphoe Khlong Luare,. 5ol 1C, Banenos Industrisl Estata, Sukhumadt Road, 196 Phahorgodhin Road, Chaluchak Bargkok 10900,
Changaat Pathumthare 12120, Thafand Amghoe Suang, Chargwiat Sernubprakan 10280, Theiend  Thailard

Tel (GE)Q 2577 5000 Tel (GE) 0 2323 1672-B0 ext 115, 116 Tel G600 2579 182130 g, 5319, 5235, KT
Fax. (56} 0 2577 9009 Fas. 56} 02323 9165 Feoc, [66) 0 2579 A59F

E-maad ; rumpagaistr.octh Webstewaww distrorth E-mad ; mbcgit str,onth E-mal | simaneedtishron th



272<TISTR E:sr-fﬁ-m 1A
A LIBHATICH D507

THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTE)

The reported expanded uncertainty is based upon a standard unceriainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Outpat of Unit Under Test = %4 dB re 20p0Pa at 1000 Hz

Acoustic Qutput in dB re 201Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH,
1. Sound Pressure Level

Request No. 21-66/0219 MTC No. EEL, BP. 13610166

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level {dB) (dB) {dB) IEC60942:2003 Class |
112 inch Brucl&Kjaer 4180 93,98 0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphomne Measured Frequency Dieviated value | Uncertainty Tolerance limit
Type {Hz} (Hz) {Hz) IECH0942;2003 Class 1
112 inch Bruel&eKjaer 4180 1001.5 1.5 + 1.5 +1.0%%
3. Total Distortion
Swundard Microphone Measureid Total Distortion Uncertainty Tolerance limit
Type (%) %) IECH0942: 2003 Class |
1/2 inch Bruel&cKjaer 4180 1.00 + 0.50 +3.0%

MNote : 1. Noadjusiment.
2, The calibrator pressure correction was not included.

3, The microphone volume comection was included at level of 0.16 dB E"-‘c-'n W : o

Calibrated by : Approved by :  FEEEETac Dol
....... ORI i) o et Kl

"y 'ﬂj::r.
(Mr.Weernchai Decchaiyvae) M

=1
Electrical and Electronic Standards Laboratory
Date of Calibration : 18 Jan. 2023 Tndustrial Metrology and Testing Service Centre
Date of Issue : 19 Jan. 2023 Ref : 201 126601 1 300149002

End of Certificaie 243

The results relate oriy to the itermns testeddcal Brated or valle asskgrad

Advertisig the RapotCatificate sand publicity of the results eecept in full s prohbiled unlase wilhas peiniddion i sbibsired fram the gavemor of TISTR

FMBLMTEC 002 e
Head Cfice Offices/Labaratony O fica

35 Mu 3 Tarmban Khiong Ha, Atphee Kioeg Lugng,  5ei 10, Bangpon Industrial Estata, Sukhunmdt Bload, 146 Phaharyothin Foed, Chetuchak, Barghok 1060C,
Chargwst Pathurmthan 12120, Thaland Amphoa Muang, Chargaat Samutprakan 10280, Thatand  Thedand

Tel {66 0 2577 9000 Tel. 6] 0 2323 157280 et 115, 115 Tel. (56} 02579 1127130 ent. 5219, 5225, 5317
Fac. (66) Q1 257T 09 Fa. (56) 0 2523 9145 Fa 66) 0 2575 8592

E-mal : imahgtistr.onbh YWebsibevetes Listr.orth E-mail - micgisteor.th Emal ; sumaleagtsironih
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Fruuiiums sewhadieuunmau-figuieu w.a. 2566

List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.
1 Inductively Coupled Plasma- Heavy Metals : Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Optical Emission Spectrometer Na, SAR, Hg, Fe, Mg, As, Technologies G8015AA / Co.,Ltd. Maintenance
(ICP-OES) Ba, Cd, Pb, Ag, Cr, Se MY18030001 Checklist
2 |Atomic Absorption Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 30 Nov 22 29 Nov 23 -
Spectrometer (AAS) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
3 |UV-VIS Spectrophotometer Phenol, Sulphate, Color (ADMI) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Nitrate -Nitrogen , Ammonia-Nitrogen Technologies MY15410009
4 |UV-VIS Spectrophotometer Fluoride Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
Cyanide 2021-064
5 |UV-VIS Spectrophotometer Total Phosphate Hitachi U-2900 / DQE Services Co.,Ltd. SP23-008 6 Jan 23 5Jan 24 -
Turbidity 21E22-009
6 pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
Temperature 1230525212 Ministry of Industry, Thailand
7 [Conductivity Meter Conductivity SI Analytics Lab955 / DKSH Technology Limited C24230059 16 Mar 23 14 Mar 24 -
16300356
8  [Analytical Balance Total Solids Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Repeatability 0.01 mg) 009071872 (Thailand-Japan)
9 |Hot Air Oven Total Solids Memmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
10 |pigestor Unit Nitrate -Nitrogen , Ammonia-Nitrogen FOss 2520auto / National Food Institute, 2302413-001-01 30 Mar 23 28 Mar 24 -
TECATOR 91794469 Ministry of Industry, Thailand
11 [Distillation Unit Total Kjeldahl Nitrogen (TKN) FOSS KT8100 / FOSS South East Asia 6623 25 Jul 22 24 Jul 23 -
(Kjeldahl Method) Ammonia TECATOR 91889052
12 |Incubator Fecal Coliform Bacteria, E.Coli, Memmert IPP 260 / Technology Promotion Association 23TM728 27 Apr 23 25 Apr 24 -
Total Coliform Bacteria V616.0066 (Thailand-Japan)
13 |Incubator Fecal Coliform Bacteria, E.Coli, Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
Total Coliform Bacteria V615.0187 (Thailand-Japan)
14 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 23TM193 15 Feb 23 14 Feb 24 -
Total Coliform Bacteria 1416.0606 (Thailand-Japan)

U3t gluwdin ueuundad ueust BuAidess roudaunuyi S

siofoRmanaseuaAsEIY ISO/IEC 17025:2017 by TIS|, 17025:2017 by DSS
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Fruuiiums sewhadieuunmau-figuieu w.a. 2566

List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.

15 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
Total Coliform Bacteria 1416.0612 (Thailand-Japan)

16 [Analytical Balance Fecal Coliform Bacteria, E.Coli, OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 9 Dec 22 8 Dec 23 -
Total Coliform Bacteria C236754745

17 |Auto Clave Fecal Coliform Bacteria, E.Coli, ALP CL-40L / SPC Calibration Center C11230106 9 Jun 23 7 Jun 24 -
Total Coliform Bacteria 810010

18 |Auto Clave Fecal Coliform Bacteria, E.Coli, Memmert CL-40L / Technology Promotion Association 23TMT763 27 Apr 23 25 Apr 24 -
Total Coliform Bacteria 808763 (Thailand-Japan)

Due Date of Calibration*
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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 |pH Meter pH YSI LAQUA-PH210 Technology Promotion Association 23CH6 5Jan 23 4 Jan 24 -
HAOD0081 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 22TW166 26 Jul 22 25 Jul 23 -
18H110491 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 22CH1155 31 Aug 22 30 Aug 23 -
18C103131 (Thailand-Japan)
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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 Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-04043 21 Apr 23 20 Apr 24 -
Hydrogen Sulphide USA. 0707048
Methanethiol
Dimethyl Sulfide
Chloride
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 650186 24 Mar 22 23 Mar 23 -
Oxide of Nitrogen as Nitrogen Dioxide 60899615
Carbon Monoxide
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