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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. E23-08068 8 Aug 23 7 Aug 24 -
USA. 1904012
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660614 5 Oct 23 4 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 WATCHARIN SAN-NGAM Opacity Pollution Control Department 22-23 December 2022 -
2 TEERAWAT TAMSUVAN Opacity Pollution Control Department 22-23 December 2022 -
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 Horiba LAQUA-PH210 Technology Promotion Association 24CH39 10 Jan 24 9 Jan 25 -
HAOA0005 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW20 24 Jan 24 23 Jan 25 -
HE9MO0028 (Thailand-Japan)
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Environmental

RECALIBRATION
DUE DATE:
July 5, 2023

Cal. Date:  July 5, 2022
Operator: Jim Tisch
Calibration Model #:  G25A

Calibration Cartification Information
Rootsmeter 5/N: 438320 Ta: 297 K

Calibrator s/N: 1901

Pa: 750.1 mm Hg

Vol. it | Vol.Final | Avol. | ATime ap OH
Run (m3) (m3) (m3) (min) | (mmHg) | (in H20)
1 1 2 1 13540 33 2.00
2 3| 4] 1| 09650 [ 4.00
3] 5| 6| 1| 08640 8.0 5.00
4 7| 8| 1 08200 89 550
5| 9| 10] i 06780 12.9 8.00
Data
Pa | Tsld PR Ao
Vstd Qstd a”(ﬁfif ”ﬁ") Qa ‘.'I ‘M"( Ta/l P")
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
09859 0.7281 14073 0.9956] __0.7353] 0.8899
09818 1.0174] 19902 1.0274) 12585
0.9797] 11339 22251 1.1451]
0.9785] 11933 23337
0.9732] 1.4354] 2.8146
m: 1.98897
QSTD! 03691
r= 0.99996
< .
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=] Vstd/ATime | Qa=|va/ATime
For flow rate calculatio
7 i k)
Qstd= 1.fm((,JAHI\ B :])n) | Qa= 1.'MI\I\]IE1?‘TaJPa j)-u}l

Standard Conditions

Calibrator manometer reading (in H20)
Tootsmeter manometer rea ‘mm Hg)
[Ta: actual absolute temperature (K]

Tstd:] 298.15 °k RECALIBRATION
Pstd:| 760 mm Hg
Rey US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
D ion of Particulate Matter in

Pa: actual barometric pressure (mm Hg)
b:intercept

the Atmosphere, 9.2.17, page 30

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.com
U FREE: (877)263-7610
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Instrument description
Instrument mods!
Control unit serial no.
Instrument serial no.

10 no, or control na.
Manufacturer :
Probe description

Prabe model

Prahe sesial no

Custamer name

Customar address

Total pages of certificate :
Recetving . :
Receiving data.

Parametes of calibration :

Condition of LUC. '

Ambient condition :

Calibration place :

Calibration procedure no. :

Date of issue :

narong, Bangkak 10060

Taoreong

Date af calibration &

Callbration Technician

Tachnical Marager

ENTECIH

s

tion Certific

Calib

Certificate No.: G 560514

Standard References  (Table 1)
e

Standard

e s avidity
conditions
Temp ] 23 T Fow
Calibration Results (Without adjustment} (Table 2)

Standard
Parameter of Standard

Mean of
Ervar

End of Report
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5364 PATTANAKARN ROAD S

i

118, SUANLUANG, SUANLUANG BANGKOK 10250

00020 FAX.0-2719 9484

NSC-TISITISH7025

CALIBRATION 0008

& CertNo.: 24CH39
@
E Page.: 10f3
. P .
2 Certificate of Calibration
:g M Equipment : pH Meter
e ) Manufacturer : Horiba
2 L3
L A & Model : LAQUA-PH210
S F
8 E H Serial No. : HAOA0D0S
[ P Y &
- g 3 2 IDNo. : UAE.EFM.004/2563(EFM.pH.04/63)
E E % g g Condition As-Received: Used ltem
g z = "g ‘: E E a Received Date ; 09 January 2024
@ g IIE c & Z 8 E = Calibration Date : 10 January 2024
T e
2 = 3 2 é g ® = :g g i Reference : 2401-0219WSC-2
F] T, |
i B o € aE 2 o G- 2, Submitted by : United Analyst and Engineering Consultant Co,,Ltd
{4 = E = e B g | ly: g
2 3% L@ 0§ & v B 3 Soi Udomsuk 41, Sukhumvit Road,
=2 wpE 4 | rakh. Kk 1
B_ X ] s )G a 8 £ " c £ Bangchak, Phrakhanong, Bangkok 10260
H = 3 2 g I [ s ’g z Ambient Temperature : (25 + 25) °C
3 = [ i i %
H b= g e Ww A& ; "'a;- A e Relative Humidity (50 + 15) %
2 c 3 & lg 8 & & a 16 Calibration Procedure : In - house method :
] g a0 g TS g z g .E - CP-CHS by direct measurement with standard
c =2 =x & - vollage calibrator and direct measurement with
= @ = ? P >4 @
= £ gz =z € i | certified reference material (CRM)
@ & & -5 & | - CP-CH8 by ) with standard
z S
@ 22 5 @ |
= g = = e Calibrated by : Warakomn Lerngagtrakul
I &= @ f
s L 5 !
g & b Approved by :
a g T Approved Signatory
= =2 4/)5aim.p Meangmai
e () Warakom Lerngagtrakul
=) g
5 () Ponpan Paipim
_5 Issue Date : 15 January 2024
AE
= The Uncertainties are for a I v 95%
This centificate may not be ther than in full. except ior wnten =
ApprOvalofthe head of Equipment Calibrarion ard Testing Service
'
wnansluaugy
A 0062455
A
@)
CertNo.. 24CH39
CertNo. 24CH39 Paje: | Bof3
» N Page:  20f3 Calibration Results
Condition of this calibration result Py e e
1. Reforence Standard Instrument : - Performing three buffers standard curve by using buffer nominal pH (4,7)(7.10)
Instrument Serial No.  ID No. Cert. No. Due Date .
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
2) Ref. Standard Thermometer ~ 4982054 110RC044 231908 26 July 2024 Calibration Buffer Solution Reading | Reading |pHmeasurement| factor
This certification is traceable to the International System of Unit maintained through:- (mV) (1) k
- Technology Promotion Association (Thailand-Japan) pH Electrode 4008 4.02 1555 0.0085 2.05
S/N.: 991L0051 6.986 7.00 -184 0.0093 2.00
2. Certified Reference Materials  : The measurement results are traceable 1o SI through CPA chem Ltd., 6.986 7.00 -18.2 0.011 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 9.997 10.01 -189.0 0.0096 2.00

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 240102 27 Nov 2025
pH 6.986 CPA chem 831959 01 Oct 2024
pH 9.997 CPA chem 940106 02 Nov 2024

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Functi mV Measurement
Performing standard curve by Fluke at pH (4,7)(7.10)
Nominal | Standard Uncertainty of | Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Calibration Input (2mV) e
pH mv mv pH
pH Meter 4.00 177.48 177.4 401 0.058 200
S/N.: HADAO005 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 01 7.00 0.058 200
10.00 17748 | 1772 | 1001 0.058 2.00

Sl

wnanslueunu
a 1197727

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model 9652

- Serial No. : 991L0051

Dimension of probe;

- Length 103 mm

- Diameter 16 mm

- Immersion Depth 90 mm

Calibration Standard uuc Ervor Uncertainty of | Coverage

Point Temperature Reading measurement factor
(c) (°c) (“c) (°c) (£°C) K
250 25.002 250 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.003 349 -0.103 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SER

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

$3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 24TW20

Page.: 10of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE9M0028
ID No. : UAE EFM 013/2563 (EFM.DO.02/63)
Received Date : 23 January 2024
Test Date : 24 January 2024
Reference : 2401-0749WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature (255 ) °C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technigue with Azide Modification Method

Tested by © Walalak Sirithean

Sy

Approved Signatory

Approved by :

(\/y Saitnip Meangmai
() Warakorn Lemng
{ ) Ponpan Paipim

gtrakul

Cert.No.: 24TW20
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments

This certification is traceable to the International System of Unit through the reference standards
laberatory of industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC006 23MM18 20 Feb 2024
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : i Oxygen Meter Adj With Air 100 %
Dissolved Oxygen Probe No.: 9KSG0020
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgiL) (mg/L)
8.20 820 0.0055

This report was certified only for the instrument we tested It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpese is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-o0o-
Issue Date : 26 January 2024
i i
B 0333512 21199698
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) -
CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 s Equipment : DO Meter with Sensor Cert. No.: 24LMS
LTI AR D s CALIBRATION 0008 Condition As-Received :  Used ltem Page.: 2 of 2

Cert. No.: 24LM9
Page.: 1 0f 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HEOMO0028
1D No. : UAE.EFM.013/2563(EFM.D0.02/63)
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road
Bangehak, Phraknanong,
Bangkok 10260

Location : TPA Chemistry Calibration Laboratory
Received Order : 23 January 2024

Calibrated Date : 26 January 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage * (220:22)V

Calibrated by : Kunchit Promprat

Approved by

() Pomthippa Tameyakul
() Ponpan Paipim

(/) Suwil Imjai
Issue Date : 31 January 2024
The Uncertainties are for a confidence prohability of approximately 95%

may mot be reproduced other than in full. except with the prior wrtten

Approval of the head of Corporate Scrvices 3 - Equipment. Calibration and Testing Servi

tanms'laianu

A 0063154

Reference : 2401-0749WSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparison with
Induslrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.
The temperalure scale used was based on ITS-30.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 3240076 231305 TPA 16 Mar 2024

2. This cerfificate is valid only to the item calibrated on date and place of calibration.
3. This cerfification is traceable to the International System of Unit

Remark: TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function:  Temperature measurement
This inslrument was connected with sensor, S/N.: 9K9G0090
Calibration| Immersion Standard uuct Ervor Uncertaint Coverage
Point Depth Temperature Reading e ngealntt Factor
(C) (mm ) (C) () (C) (+C) k
25.0 60 25.002 25.1 0.098 0.16 2.00
30.0 60 30.002 30.0 -0.002 0.16 2.00
35.0 60 35.001 35.0 -0.001 016 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %

-obo-

Lanm-s‘lu%qu
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T
Accredited catbeation aboratory 4,//5\“—\‘\\?
IRANATEE ASSOCIATES CO.LTD ISGAEC 176252017 oyl
oo T NSCETISI-TIS 17025
CALRATION 0357 el

Flar memuresent labaratory
Cbration seniges depariment

CERTIFICATE OF CALIBRATION

Cortificsta Mo, < COR-013-87 Poge 14 2 Pages
MERSUREMENT ITEM + Top Lasd rtice Colbration pracestare:
MANUFACTURER mscH The Onfice gas fow device wes cahboatnd agaiest
L TEs08A Stondors Rotary _Dissiotement | Meter. . Focer
SEMAL NUMER L2018 Wivter) Mdodei GASIMC/Wahgls, The, WI-CL-004
pryeteisesy was used s 0 cabbrotion guidene, -
CONDITION AS-RECEVED 1 Used e
CUSTOMER  Integrated Research Center Comgany Limhed. e i o
122 0 2, Tratoom, Srmahaphete, it i Reariloed. e aotel
Prachinburi 25140, Thaland. stosdargy, and fo reolifgtion of e intresationa’
apstem of nits (S through the AT Mationa!
RECEWED DATE +10 My 2024 Mty insiloee of Tholmd) wa Certiivote
MEASUSEMENT DATE 106 hun 2024 number: MWAD0S3.23.
145UE DATE £ 06 hun 2024
Uiscertainty of Mesiurement:
The reparted uscertainty of measarement is based
T —— an the seondard wncrrtnty muligied by
Amisient conditian i the labaratany are 3 follow: ::‘:'gmf‘:‘v:;‘:‘ Im:ﬂ;’"‘;
w':':‘“‘_ —- e of aperovimately 35%. The standard incerspinty
i has been dfermined i avcorsance wih the GUM
Rl s . Fvalustion of sessurement Sato - Guile 10 e
rapresaicn of ancertainty is mesremmt
CALIBRATION CONDITION:
Precanditioning + 24 haurs at ambient condions,
Mezsuremen Condiion +The average vakies during measurement are 229 °C and 53,2 $AH.

TARLILATION OF RESULTS:
The table on macet sage ghew the massured valuss.

Calirated by: |

M. Sepamit Thachalad
[ Mg Attraporn Lestsomphol

Mr. Farieya Booncharoen
Calisration Department Marager

THIS CERTIFICATE REPORT MAY NOT CED EXCEPT IN FULL REPRODUC

AN WRITING FROM THE LABORATORY

J
NAC

HRANATEE ASSOCIATES COLLTD.

Page 250 7 Pages

MEASUREMENT RESULTS:

e Mrtar {Roots Mrter]. The Hemid altwas used 21 0
radiues in the syatues. The standard conditions ane 25°C [258.15 K and 750 mesHg for standard temperalune asd standard pressure ressectly.

‘Table 1: The results of @ Scandard calibration data

Ao Premvirn | Towgeronos | Tempioosrs | pster | dn Oy | stangard Fiow [0,
Hae 1#al mal fm| (s
m'imin. mmig % ‘e mmig ] [ -
1 [kt 754.942 ng n 5E515 L 1M6 0BEL
H 100 54051 21 28 aas 2340 T | nae
] 1117 754835 nn nmn 38752 FE) ine 1060
a L 75975 nn nm AT amr IR 1116
) 1411 rES0MR | nss | n13 24261 4301 ins | 1365
Slepe fuk 163522
intercept () AT
Comelation coefficest ir): 059575
Uncertsinty ji=2): 085  m'fmin
Table T The resuhts of @ actual callbration data
1
1 Flaw rate Prowrs | Tempersten | Tempersure | & meter | dp Ovifice Standard Flow (] |
Plate 1Pa] I [im x
' fevin mmbg e x g it ' fomin
1 oM 5847 28 1 nn 515 1084 0855 | 0650
b 1001 | a1 R, B e 2380 [ s
3 1117 754835 pERE] nn |75 2548 | 1076 1061
4 11m | sases 2 nm A EELH 1111 1117
s 1an | 7momw |\iass | zaa | mam | asm | 1am 1387
Sope (ml: Loa416
Intercept {H: 001068
Corretation coetficient |r]: 099975
Uncartainty [¢-= 5 oms  mfmin

***End of Certificate of Callbrasion®**

TIE-TE 1103

TITSTR CALIBEATIN 0007
0 TECHNOLOGICAL RESEARCH (TISTR)

THAILAND INSTITUTE OF

TIFIC

Request Na. 21670176 MTC No. EEL. BP, 770167

CALIBRATION CERTIFICATE

Submitted by - Integrated Research Center Company Limited.

Address : 122 Mao 2, T.Thatoom, A Srimahaphote, Prachinburl, 25140,

Calibrated at < Electrical and Electronic Standards Laborstory, Industrial Metrology and Testing Service Centre.
Sai IC, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutpeakan 10280,

Instrument Calibrated : Ambicl Koy cetbieng

Description : Spund Calibratar Temperature 1(2343)°C
Manufacturer : ACO Relative Humidity  : (50 + 15) %

Model s227 Ambient Pressure 1 (101,325 + 1.500) kPa
Serial No. + 100012

Standards used : |, Digital Function Synthesizer NF Electronic DF-1934 5/ 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A SN OF 2214,
4. Digital Muliimeter Agilent 34401 A SN MY 44005560,
5. Pressure Transmitier Vaisala PTB2024D S/N TO650001.
6. Audio Analyzer Panasanic VP-TT224 /N 0414770122,
7. Condenser Microphone BA&K 4180 5/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60942-2003, The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which ase traceable to the Intemational System of Units through the National Institate of
Metrodogy (Thailand).

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

measured values caly.
Date of Receipt i 3Jan. 2024
Date of Callibration  : 5 Jan. 2024 _ g

The resulis relate anly o the iterms testedicalibratid o value assned.
Ahertiing thie ReportCersficate and pubkicty of the el except in full ane prohibited unless witten permission & obtained from the govemar of TISTR

FRLBLAMTC.D0Z Revid

Head Office Office/Laboratery ffice

35 Mu 3 Tambon Khlorg Ha, Amghos Khierg Lusng,  Sai 1€, Bangpoa ndustrial Estate, Sukhurmit Road, 196 Prhomyuthin Road, Chahchak, Bargkok 10000,
Changweat Fathuemirani 13120, Thaland fimphas Muang, Crangwal Sarufprken 1380, Traland  Thaland

Tl (6610 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66} 0 2579 1121-30 s, 5215, 5225, 5217
Fax. [66) 0 2577 9005 Faw. (6] 0 2323 9165 Fax. (861 O 2579 A592

E-rnail - rumpalgrtistronth Websitewwew tisrorth  Email : micgtistronth E-mall : sumaleegptisti oS0

TITETR EAETRI
THAILAND TS TITUTE GF SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)
Bequest No. 21-670176 MTC No. EEL. BP. 710167
The reported expanded uncentainty is based upon a standard uncertainty multiplied by a coverage
fictor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 200Pa at 1000 Hz ‘
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101325 kPa , 2340°C and 50 %RH
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Devisted value| Uncertainty Tolerance limit

Type Level (dB) (dB) (dB) TECE0942:2003 Class |
1/2 inch Bruel &Kjner 4150 93.58 -0.02 £0.10 +0.40dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value| Uncertainty Tolerance
Type (Hz) (Hz) {Hz) TEC60942:2003 Class 1
142 inch Bruel&Kjner 4180 1000.0 0.0 +1.5 +1.0%
3. Total distortion
Standard Micropkone | Measured Total distortion Uneertainty Tolerance limit
Type %) (%) IEC60542:2003 Class 1
1/2 inch Broel&Kjaer 4180 1.50 +0.50 +3.0%

Note : 1. No adjustment.
2. The caltbrator pressure cormection was not included.
3. The microphone volume comection was not included.

Calibrated by Approved by :

(Mr.Weerachai Decchaiyac)

Electrical and nun:.u dards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 2011267010300007001
End of Certificate 22

Date of Calibration + 5Jan. 2024
Date of Issue : 5lan. 2024

The results relate only to the iteres testedfcalkemed or value asgred. )
Advarthing tha Report/Certificats and publicity of the resutts sxcept in ful ane prohibied unless weiion permission is cbkained from the govemer

FMLBLMTC 002 R,

Head Office OfficsLabaratary Offica ¥

35 s 3 Tamb g, o 1L, Bangp Extane, Suthumndt Foad, 196 Phahomyothin Rosd, Chatucha, Bangkok 10700
Chargwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpraksn 10280, Thatand
Tel. (46) 0 2577 %000 Tel. {6610 2323 167280 ext. 115, 116

Fae [66) 0 2577 3009 Feo (6610 2323 9165

E-mall : rumpaigtistr.onth Webstewwstitrarth  E-mall : micglistr orth

Thaiand

Tel, (66 0 2579 112130 ext. 5210, 5225, 5217
Fact (5610 2579 R592

Enail : sumabeegtistyor
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CALIBATICN t0a1 .
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Request Na. 21-670176 MTC No. EEL. BE. 90167
CALIBRATION CERTIFICATE

Submitted by + Integrated Research Center Company Limited.

Address + 122 Moo 2, T.Thatoom, A Srimahiphote, Prachinburi, 25140.

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

S0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd.. Muang, Samutpeakan 10280,

Instrument Calibrated - Assblent Envirssssent

Description : Sound Calibrator Temperature H{B+3)°C
Manufacturer : Delta Ohm Relative Humidity = (50 + 15) %

Model : HDIL2 Ambicnt Pressure (101,325 £ 1.500) kPa
Serial No. £ 10038483

Standards used : |, Digital Function Synthesizer NF Electronic DF-193A SN 122037,

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

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

4. Digital Multimeter Agilent 34401 A 5N MY 44005560,

5. Pressure Transmitter Vaisala PTRZOZAD SN TOGS0M1.

6. Andio Analyzer Panasonic VP-77224 SN 0414770122

7. Condenser Microphone B&K 4180 /N 2889871,
Calibration Procedure: CP-102-04 based on TEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage wechnigue.

This instrament hns been calibrated against standards maintined at Eleetrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology {Thailand).

The information on actual reading is attached berewith and the unceriainty limits quoted refer to the
measured values only.
Date of Receipt 3 Jan, 2024

Date of Calibration 3 Jan, 2024 ”P

Tha resubts relate caly to the ke tested/calibeated or valuo assined
Addvrrtising the AeportACerificat and pubiicty of the resdts sxceptin ful e rohibited unless wittn pemission I3 cltaned fiom the gowenar of TETR

FRABLMTC.D0Z Fev.
Head Office OfficesLaboratory Office

s
A ATIDH 1611

AVTETR P!

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request Ne. 21670176 MTC No. EEL, BF. 90167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Naminal Output of Unkt Under Test = 94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0°C und 50 %RH
1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 .15 +0.10 +0.75 dB
% ¥
Standard Microphone Mensured Frequency Dievinted value| Uncertainty Tolerance Limit
Type {Hz} (Hz} {Hz) [ECE0942:2003 Class 2
1/2 inch Bruel&Kjacr 4150 988.6 114 +1.5 +2.0%
3. Tatal distortion
Standard Microphone Mensured Tedal distortion Uneertninty Talerance limit
Type ) (%) [ECA0942:2003 Class 2
1/2 inch Broel&Kjaer 4180 085 + 0.50 +4.0%
MNote : 1. No adjustment.
2. The calibrator pressure correction was not inchuded.
3. The microphone volume correction wis not included
Drate of Calibration 5 Jan. 2024 2y

The results relate only to the ibems testecealibated of value assned.

Aahvartisien the Report/Centificate 2nd publicty of the results ewcept in full ane profiited unlass wiitten permission is cbtained from the gavermer of TISTR

FMBLMTC 002 Bew

35 Mu 3 Tambon Khiong Ha, Amphos Ko Lusng,

Sai 1C, Bangpoo dustrisl Estati, Sukbhume Roed.

196 Phizhomyothin Fsad, Chatuchsk, Bangck 10600

‘Changwat Pathumthani 12120, Thalend Amphoe Murg, Changeet Sarrutprakan 10080, Thalad  Thadland

Hesd Office Office/Latortory bl

38 M 3 Tarvioan fHiomg Ha, Amphoe Bhong Lisng,

5ei 1, Bangpoa Industrial Estate, Sukfumt Road,

19 Phahonyothin Rosd, Cratuchak, Banghok 10500

Tel, 166) 0 2577 9000

Tel, (661 0 2333 1672-80 et 115, 116

Faee. (661 0 2577 9008
E-irial : rumpaigtistr.cr.th Wabsia-ww.tistr.oe th

Faue, (651 0 2323 9165

Tol. {6#) 0 257% 112030 ext. 5219, 5225, 5217
Fas_ (46} 0 2579 A552
E-mal : sumaleegtisirorth

Chargwat Pathurmthani 12120, Thailand Arphon Mure, O 10280, Tradard  Thailered

Tel. (68) O 2577 S000
Fa (66) 0 2577 900%

hangeat
Tel [66] 0 2323 167280 ext. 115, 116
Fa {66 0 2328 9168

Tel, {661 0 2579 1121-30 ex2. 5219, 5235, 5217
Fax (66} 0 2579 A552

E-mail ; mbcgtistronth E-mail : rumgii erth th  Emak: E-enail : sumaleegtiste.orth
o R AVTISTR CXlimmT o - 1ITETR %
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTFTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARGH (TISTR)
Request No. 21670176 MTC No. EEL, BP. 90167 Request No, 2610176 MTC Ne.EEL. BF. w:‘
Nominal Output of Unit Under Test =114 dB re 200Fa at 1000 Hz CALIBRATION CERTIFICATE
Acoustic Outpat in dBf re 204Pa , Corrected to Reference Conditions : 111,315 kPa , 23.0 °C and 50 %RH
1. Seund Pressure Level Submitted by + Integrated Research Center Company Limited.
Address £ 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140
Standard Microphone | Measured Sound Pressure | Devinted value| Uncertainty Tolerance limit Callbrated at  Elesirical and Electronic Standards Laboratary, Industrial Metrology and Testing Service Centre.
Type Level (dB) () (dn) TEC60942:2003 Class 2 Soi 1€, Bungpoo Industrial Estate, Sukhunvit R, Muang, Samutpeakan 10280,
112 inch Bruel&Kjaer 4180 11384 016 +0.10 +0.75 dB Instrument Callbrated : Amblent Environment
2. Frequency Description : Sound Calibraior Temperatuse :(23+3)°C
e [ sty st | e ol =3 e
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2 1(101,325 % L.
112 inch Bruel&Kjaer 4150 kG 114 15 +20% ramielbin. {30407
3. Total Distortion Standards used : 1, Digital Function Synthesizer NF Electranic DF-1934 S/N 122037,
2, Measuring Amplifier Brocl&Kjuer 2636 S/N 1537484,
Standard Micraphone Measured Total Distortion Uncertainty Tolerance limit 3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
Type (%) (%) JECH0942:2003 Class 2 4. Digital Multimeter Agilent 34401A SN MY44005560.
1/2 inch Bruel&Kjaer 4150 017 +0.50 0% 5. Pressure Transmitter Vaisala PTB202AD SN T0650001.

Note : 1. Mo adjustment.
2. The calibrator pressure correction was not included.

3. The microphone velume comection was not included.

Calibrated by : Approved by :
(Mr.Weerachai Deechaiyae)
Electrical and E
Date of Calibration 5 Jan, 2024 Industrial Mctralogy and Testing Service Centre
Date of Issue 5 Jan. 2024 Ref 1 2011267010300007003

End of Certificate 313

The esults ralate eeiy 1 the items testedicaliorated or vibue assigned.
Acvertising the ReperCertificate and publicity of the msults ecept in full am prohitied unkess withen peemision & obtared fom the: govemar of TETR.

FABLMTC.00Z Rev.
Hed Office Office/Labartary fice
35 My 3 Tarion Khiong Ha, % i IC, Bangp Estate, Sukhurendt Foac, 196 Phahoryatin fioad, Chatuchak, Bangkck 10000
Chiarigwat Pathumthani 12120, Thadand Amphoe Muang, Chargwat Samtpsakan 10280, Thailand  Thalland
Tol. (661 0 2577 5000 Tl (661 0 2373 167280 gs1. 118, 116 Tel. [66] 0 2579 112130 ext. 5219, 5225, 5217
Fax (5610 2577 3008 Fax. (6610 2323 9165 Fae, {661 0 2579 8592
E-mal : umpaigtstronth Webstesewetistiorth  E-mad ; rlogetist,or th E-mal : sumaleegtstr.orth

6. Audio Analyzer Pannsonic VP-T722A S/N (414770122,

7. Condenser Microphone B&K 4180 S/N 2633526,
Calibration Procedure: CP-102-04 based on TEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique,

This instrument has heen calibrted agninst standards maintained at Electrical and Electronic Standands
Labaratory (EEL), which are traceable ta the Internationsl System of Units through the National Institute of
Metrology (Thailand),

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

measured values only.
Date of Receipt 3 Jan. 2024
Date of Calibration 5 Jan. 2024 1. ,‘&'
Thee ressdts relate anty 16 the items testacicalibrated or value msigred.
feidng and publiciy of .t i full ave profiited unless wiitten permision is cbtained fiom the gevemar of TISTR.
FRABLMTC 002 Rened
viead Office > o

e/Lsbioratory Office.
35 Mus 3 Tarmbon Ehiong Ha, Amphos Bhiong Luare,  5ai 16, Bangpoo incustral Extate, Sukhurmit Aasd, 196 Phahanyathin Road, Chatuchak, Banghok LOSO0,
Changwat Pathurthani 12120, Thailand t 10080, Thalend  Thaland
Tel. (65} 0 2577 9000 Tel, {6610 F323 1672-80 et 115, 118 Tel. (86} 0 2579 1121-30 ext. 5219, 5225, 5217
Fie (66) 0 2577 9009 Fae, (66) 0 2333 9165 Fax. [66] 0 2575 8592
E-mail : 1 s ® E-ral - etegptisty co 1 E-mal. : sumalesgtists o 1
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Request Na, 21670176 MTC No, EEL. BP. BO167
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a covernge
factork = 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 204Pa, Corrected to Reference Conditlons: 101325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level

NSC-TISI-TIS 17025

D A

Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Talerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
12 inch Bruel&Kjaes 4180 93,98 0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [ECA0942:2003 Class 1
1/2 inch Brucl&Kjaer 4150 1001.5 1.5 +15 +1.00%
3. Tatal i
Standard Microphone Measured Total Distortion Uncertainty Tolernee limit
Type %) %) IECH0942:2003 Class |
12 inch Bruel &Kjaes 4180 0.88 +0.50 +3.0%

Note : 1. No adjustment.
2, The calibrator pressure carmestion was nat included.

3, The microphone volume correetion was included at level of 0.16 dB from manual.

Calibrated by : Approved by ©
Electrical and s Luboratory
Date of Calibration 5 Jan. 2024 Industrial Metralogy and Testing Servies Centre
Date of Issue + BJan. 2024 Ref : 2011267010300007002
End of Centificate 2/2

The results relate onty to the Rems testecicalibrated or velue assigned. p—
Achvertising the AeportCartificats and publicity of the nesults escept n full ae prohisited unkess wifthen, peemizion |s obtained fiom the gaimor o

FMBLMTC 002 Rerv.
Head Office DfficefLabanabin Cefice
35 Mu 3 Tamibon Khlang Ha, Amphos Kikeng Luang, 501 1€, Bangpoa incustrial Estabe, Sukhunmdt Fioad, 196 Prahamyothin Road, Chatuchek, Bangkak 1500,
Chargeat Pathumithand 12120, Thalared Amphos Muang, Crangeat
Tel (66) 0 2577 5000 Tol. (66) 0 2323 1672-80 ext. 115, 116
Fax. (8610 2577 9009 Fa (6] 0 2574 5165
Emai, E-mall : mbcgt:

Samutpeakan 10280, Thalnd  Thadand
Ted (66} 0 2579 117130 ext. 5219, 5225, 5217

Fax. 6610 2579 BSS2
Esmal. : sumibiegtisiron

ALIBRATION (037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No, 21-670177 MTC No. EEL. BP. 160167

CALIBRATION CERTIFICATE

Submitied by : Integrated Research Center Company Limited.

Address 2 122 Moo 2, T.Thatwoem, A Srimahaphote, Prchinburi, 25140,
Calibrated st : Electrical and Electronic $tandands Labaratory, Industrial Metrology and Testing Service Ceatre.

Soi 1€, Bangpoo Industrial Estate, Sukh it Rd., A.Muang, 10280,
Instrument Calibrated : Ambient Eavironment
Dieseription - Integrating Sound Level Meter Tempersture (23+3°C

Manufacturer  ; ACO Relative Humidity (502 15) %

Model 16236 Ambient Pressure < (101.325%1.5) kPa
Serial No. L 100144

Microphone : Type 7052 No. 79844

Preamplifier te

Standards wsed :
1. Band Pass Filter Wavetek 7524 S/N 900104594,
2. Condenser Microphone Briel&Kjer 4180 5/N 2889871,
3. Decade Atteruator Ando AL-205 S/N 00464602
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instraments DF-193A §/N 122037,

6. Digital Multimeter Fluke 85204 S/N 4985007,
7. Pistonphone Rion NC-72 S/N 00402446,
&, Measuring Amplifier Brilel&Kjer 2636 8N | 537484,

Date of Receipt + 3 Jan. 2024
Date of Calibration  : 7-8 Feb. 2024 _‘-,",f

The results mlati cely 4o the ierms tested:calibrated o valua assigned

Ahvertising the Report/Certficate and publicity of th sesults mecept in full ans probibited unless written pemission is abtaned from the gevemar of TSTR

FMELMTC 002 Rev.d
Head Office Office/Laboratory Office
5 M 3 Tamibon Knlong Ha, Amphoe Wrionglierg,  Sei 1, Bargoo incustrial Estate, Sukhurrmt Road, 196 Prahamyothin Aaad, Chatuchak, Banghok 10900,
Changwat Pathumthani 12120, Thaland Amphoe Mu, Changnat Samutorskan 10280, Thafand  Thatand

Tel. (561 0 2579 1121-30 e, 5219, 5225, 5217
Fan. (66] 0 2579 8592
E-mal : sumaleegrstronth

Tel. 661 0 2577 9000 Tel, 16610 2323 167280 est. 115, 116
Fax. [66) 0 2577 9008 Fax, (66) 0 2323 9165
Emal - L E-mail - mtoges

P A

NSCTISI-TIS 17025
TITISTR CALIBRATICN 13T

o |

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 160167

Request No. 21-670177

9. Power Amplifier Briiel&Kjar 2706 SN 1317630,

10. Speaker Tannoy Limited, CGreat Britain British Patent No. 215300,
11. Digital Multimeter Agilent 34401 A SN MY 44005560,

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

Culibration Procedure -
This librated by using calibrati dures oo CP-102-02 and CP-102-03, which

were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and ncoustic signal tests, The electrical signal test was carried out with the
direet messurement method. The acoustic signal test was performed in an anechoic reom with the comparison
measurement method,

This instrument has been calibrated against standards maintained at the Electrical and Electranic Standurds
Labomtory (EEL], which are wacesble 10 the Intemational System of Units through the National Institute of
Metrology (Thailand).

The information on actual resding is atached herewith and the uncertainty limits quoted refer to the

measured values only,
The reporied expanded uncertainiy is based upon a standard uncestainty multiplied by a coverage factor
k=2, providing a level of confidence of approximately 95%.

Date of Calibration  : 7-8 Feb, 2024 P .

The results relate oy to the ftems testedfcalibrated or value assigned. St
Acheertisig the Report/Certificate and publichy of the results except in full ave prohibited unless wtten peemission is obtained fom the govemar of TR7F

FMELMTC D0 Fe

Head Office OfficeLabaratary Office

5 I g Ha, fevphoe S 1E, Estate, Subbumst fced, 196 Phahonythin Road, Chatuchak, Bangeok 1000
Changwat Pathumthars 12120, Thaland Aenpvos usng, Cherswat Sarratprakan 10080, Thatand  Thaland

Tel. [8£) 0 2577 9000 Tel. (661 0 2323 167280 e, 115, 126 Tel (66} 0 2579 112130 e, 5219 5225, 5217
Fas {86} 0 2577 5009 Fax. 661 0 2323 9165 Fax. {661 0 2579 8892

Emall  mpaigtstr orth Webstewwmtistionth Bl : micgtistoc th Eamal : sumasgtisiror.th

WSC-TISFTIS L7025
CALIBRATION 6037

THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 216710177 MTC No. EEL. BP. 1640167

1. Absolute Sensitivity
Reforenee Acoustic Measured vahue (4B) | Deviation |Aceeptance limit] L I i e
i Afier adjust (B | Class 2 (edB) | (4dB) of measarement {+d8)
11396 1144 140 (1) Lo 030 NIA J
Note: Th | calibrati i was firstly performed. The internal j

was then completed at the display of 1145 dB.

2. Self-generated noise

2.1 Normal test

Measured valse Uneersinty Maximm-perminied uncertainty
] (B} af measurement (+dB)
0.8 0.10 NA

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

Frequency | Measurcd value Masismuin-permitted uncertainty
Weighting (4B (=) of messurement (+dB)
A-Weight 154 a.10 NiA
C-Weight 47 010 NiA

Flat 274 0.10 NiA

3/8

Date of Calibration + 7-8 Feb, 2024 £

Tha resits retate anly to the items tested/ealibrated or value assigned. e
Achmriising the Aepo/Canificatn aed publicty of e results axcept in full are prohibited unlsss weitten permission & alitaned fram the gevimer S

FIABLMTC 002 Fev.

Haad Office offic Office. % i

35 Mis 3 Tamiben Khlong Ha, smphee Kriongluang, 5ol 1, Bangnon inchtrial Estae, Sukhurrest Road, 1586 Ehaboryotin Foad, Chatuchak, Banghok 10800
Chargwat Pathurrthani 12120, Thatand Amphoo Muang, Changwat Samutprakan 10050, Thaland  Thidand

Tal. (561 0 2577 $000 Tel (56) 0 2323 167280 ext. 115, 116 Tol, [6610 2570 112150 ext, 5719, 5225, 5217
Fa (6] 0 3577 9009 Fa {56] 0 2323 5168 Fa. {8 0 3579 8592
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THAILAND INSTITUTE 08 SCIENTIFIC AKD TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-670177 MTC No. EEL, BF. 160167
3 stical signal test of i ‘
Frequency |Devistion from frequency respoese (dB)| Acceptance limit Uncertainty | Maxinsm-permisiod uncertainty|
{1z} A-weight | Coweight Flat cliess 2 (2B} (B} of meassrement (1)
125 03 02 0.0 1.5 0.45 0.6
1000 -6 06 06 1.0 0.45 0.6
| £ 000 4.5 44 4.6 50 045 0.7

4. Electrical skgnal test of frequency weightings

Frequency | Deviation from frequency response (dB) | Acoeptance limit permisied
(Hz) Acwelght | C-weight Flat class 2 {xdB) (dB) of measarement (+dB)
63 0.2 [3] 0.1 20 0.20 0.6
125 0.1 ol 01 15 020 .6
250 0.1 0o 00 1.5 0.20 06
00 0.1 oo L) 15 0.20 06
1 000 [T}] oo oo 1.0 0.20 0.6
2000 0.2 00 ol 20 0.20 0.6
4 000 0.4 0.2 00 30 0.20 0.6
& 000 -03 -0.2 0.1 50 0.20 (L) J
Date of Calibration  : 7-§ Feb, 2024 419

Thee ressats relate anly 1o tha items testeddcalibrated of value assigned.
Bcbunrtising the ReporCerificate and publicity of thee mests except in Tull an profibited unless witten pemision is cbtained fom the govemor of METR.

Head Office

35 My 3 Tamben fHiorg Ha, Amphos Khiorg Lusng,
Changwet Pathurmthani 12120, Thalland

Tal, (66) 2577 %000

Fax. (6610 2577 9005

E-mail ; nmpaigtisir.on th Websitesww tistr.or th

Office/Laboratory

Sai 1. Bangooa ndustrial Estate, Sukhurret Riad,
Amphoe Musrg, Changeat Semutpraian 10060, Thatand
Tel. (66) 0 2323 1672-60 eat. 115, 118

Fiee, (661 0 2323 1165

E-ral : mic@titranth

FMELMTC003 R
Office.
196 Phahonyothin Fessd, Chahuchas, Bargkok 10900
Thakard
Tl (66) 0 2675 112130 ext. 5219, 5228, 5217
Fax. (5610 2579 850
E-riail : sumalesgtistr.onth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Ne. 21-67/0177 MTC No. EEL, BP. 16/0167

5. Long-term stability ‘

Time | Measared Vakue | Devintod valie | Acceprance limis pe
(s () class 2 (2dB) (o) af measarcment (+d8)
Begin a0
= o 00 03 010 0.1 ‘
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | kiz
Frequency | Measured Value Devisted value Acceprance limit LUincertainty Maxi pe
Weighting (23] (dB) cluss 2 (2dB) (dB) of measmmement {+d8)
A-weight 94.0 0.0 02 0.20 02
Coweight 94,0 0.0 0.2 0.20 0.2
Flar 941 0.l 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Messured Value | Deviated value | Acceptance limit Uncertainty | Maxinsam-permitied uncertainny
Weighting (B} () class 2 (48] (2B} af measueement {+3H)
Fast 54.0 0.0 0l 0.20 02
Slow 4.0 0.0 0.1 0.20 0.2
Leg 54.0 0.0 ol 020 0.2
2 L]
Date of Calibration ;78 Feh, 2024 LA 3

Tha resudss relate anly to the ftems tested/calibrated or valud assgned
Actvertiing the Repan/Certibcate anel pubbicity ef the resuits axcept in full ane prohibited unless wetten parmission s cktaned from the gaveres ef TIETR

FRBLATE202 Rey

Head Office OfficesLabioratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe KlongLusrg, 501 1€, Bangpoa Industral Estate, Subhumwt Rood, 196 Phahonyoltin Road, Chatuchak, Bargok 10900
Changwat Pathiamthess 12120, Thalad Arrphos Muarg, Changeat Samutpraken 10230, Thaland  Thailand

el 66 0 2577 9000
Fax. (64610 2577 9009
E-mai : it aith

Tol, [66) 0 2579 112130 et 5219, 5225, 5217
Faw. {660 [ 2579 B592
Emal : smalpogistr.or.ih

Tel, (6] 0 2303 1672.80 ext. 115, 116
Fane. (6] 0 2323 F165
E-mal. :
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NSC-TISI-TIS 1 MQS
CALIBRATION D337

Request No. 21-670177

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

7. Level linearity on the reference bevel range

MTC No. EEL. BF. 1670167

Anticipated | Measured Valug Deviated value Acceptance Emit Uncertaingy i -
vl (dB) (@B} (dB) cliss 2 dB) (+dB) of measarement (+dB)
122 121.9 01 11 0.30 0.3 ‘
121 1209 -0l 11 0.30 0.3
120 1199 1 L 030 03 ‘
119 1189 -0.1 L 0.30 0.3 |
14 nis 02 ) 030 03 ‘
109 1088 02 11 030 0.3
104 1039 0l 11 030 03 |
W G0 0.0 11 030 0.3 |
fad a4.0 00 L1 030 0.3
i #6.9 0.1 L 030 03
# 84.0 [ 11 0.30 03
il 8.9 0.1 11 030 0.3
74 740 00 11 030 03
69 9.0 0.0 11 030 0.3
6 639 ol L1 030 03
59 58.9 0.8 11 0.30 03
54 539 0.1 11 0.30 0.3
a9 489 0.1 11 0.30 0.3
a4 43.9 01 11 030 0.3
39 388 02 11 0.30 0.3
34 340 0.0 L1 0.30 03
33 330 0.0 Jid 030 0.3
‘
Date nd'Clth::liu : 7-8 Feb. zo_an ) - L2

The results relate ooy to the fems testod/calibrated o value asgred
Addvertining the Repart/Carificane and publicRy af the results except in full ave probibited unless vaitten permission s dtained frorn the govemar af TSTR

Head Office Office/Labaratory

WM ferhee Sai i€, Estate, Sukhurrt Road,
Changwat Pathumthan 12120, Thaland smphoe Musng, Chargat Sarrutprakan 10260, Thatand
Tel, (66} 0 2577 9000 Tel. i66) 0 2323 1672-80 ext. 115, 118

Fam, (66] D 2577 3009 Faoe (66} 0 2523 9165

E-mail | numpaigtistr orth Webstewstistronth  E-mal : micgtist orth

FMUBLMTC 002 A

Office.

106 Phabrycthin Foad, Chatuchak, Banghok 1050¢
Thaland

Tel, [66] 0 2579 1121-30 est. 5219, 5225, 5217
Face, (6] 0 2579 8592

E-mall : sumaleegiutr.on
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH {TISTRE

Request No, 21-670177 MTC Ne, EEL. BP. 1670167 ‘

7. Level linearity on the reference level r

Anticipated | Measurcd Value | Deviated value | Acceptance limit Uncertsinty i pe d
value {dR) TdB} (e class 2 (2dB) (48} af messaremant (+dB)
3z 30 0o 11 0.30 0.3 ‘
E]] 3Ll 0.1 ] 0.30 0.3
30 30.1 0.1 11 0.30 03 ‘
8. Level linearlity including the level range control
A reference sound level an the refirence level range ‘
Range Anticipated value | Measured value | Deviated imil inty | Maxi per
() 1dB) value (48} | clss 2 (04B) | (B of messurement (+d8)
40-130 94.0 w0 0.0 1.1 0,30 03
30-120 4.0 4.0 0.0 11 0.30 03
20-110 4.0 940 0.0 11 0.30 0.3
20-100 840 94,0 0.0 L1 030 03
Date of Calibration - 7-8 Feb, 2024 e

The results retste only to the iters testecicaliomated o vitue asigred.

Achertisg the RepartCertificate and publicty of the resuits excent in full ane prohitited Lniess wifthen permission i sbeained from the goverar of TISTR.

FMELMTC.00Z Fen
Haad Office

25 Mu 3 Tamibon Kikeng Ha, Arrphos Krlong Lusng,
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8. Level linearlity including the level range control
At reference level at 5 di greater than the under-range an a level range
Rampe Anticipatod valug | Muasurod value | Deviated Max per i
| (dn} (dB) value (dB) | class 2 (+dB) | (B} of measurement {48} ‘
A0-130 a5 450 00 1.1 030 0.3
I0-120 kL] 350 00 L 030 0.3 ‘
20-110 5 253 0.3 L1 0.30 0.3 |
20-100 2 252 02 T 0.30 0.3 ‘
20:00 25 253 03 11 030 03
20-R1} 25 25.1 0.l 11 030 0.3 ‘
%, Tone burst response
Time Tomeburst Measured vakue | Dieviaved ,_ limit} L pemil
Weighting | Dusation, Th (ms) {dB) value (4B} | class2 (2dB) | (+dB) af messurement (=dBY
200 1158 0.2 10 020 0.3
Fast 2 988 02 1025 0.20 03
025 .6 0.4 +1.5;,-5.0 020 0.3
e 200 1094 02 10 020 0.3
2 508 02 +10; <50 0.20 03
200 109.9 0.1 +1.0 0.20 03
SEL 2 0.0 0.0 1023 0.20 0.3
025 0.9 0.1 +1.5,-50 020 03
Date of Calibration 78 Feh, 2024 819
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10, Peak C sound bevel
Number of cycles in | Ancicipsied | Measured | Deviated | Accoptanee linit] Uncertainy | Mai pen
test signal value (dB) | valse (dB) | value (dB) | class 2 {2dB) (+dB) of measurcment (+dB)
Complete cycle 1254 1258 04 a0 020 0.35
Positive half eycle 1244 1242 02 20 0.20 0.35
Negative half eyele 1244 1242 02 2.0 0.20 0,35
11, Overload indication
Mieasared valise (dB) Dieviated Maximum-permitied
P haif cycle balfcycle | value{dB) | cliss 2(24R) | (HIB) of measurement (B}
1311 1311 o 15 0.z0 0.25
12. High-level stability
Time Measured Deviated valug limis It Miacximtam- e
walue (dB} {dn) class 2 {+dB) (+dB) of measurement (+dB)
Begin 129.0
=) Y0 (1) 03 010 0.1
Calibrated by /’I;j } 2 Approved by :
(Mr. Pannasit Phasingsri} M-Y i
Vieiio TH
Electrical and Electronic Standards Laboratary
Date of Calibration  ; 7-f Feh, 2024 Industrial Metrology and Testing Service Contre
Date of Issue : 19 Feb. 2024 Ref : 201 1267010300008007
End of Certificate 9/9
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Fax. {55) 0 2323 9168
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Tel. (661 0 2577 9000
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harcd
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THAILARKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

CALIBRATION CERTIFICATE
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MTC No. EEL. BP. 1710167

Changwat Patfurmihers 12120, Thaland

Tel. (66} 0 3577 D000

Faw. {66] 1 2577 9009

E-mal. ; numpaigtistr orth Webstewswtiirarth

Submitted by : Integrated Research Center Company Limited.
Address - 122 Maa 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calibrated st : Electrical and Electronic Standards Lsboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, it Ral., A Muang, 10280,
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature {2323
Manufscturer  : ACO Relative Humidity (502 15) %
Model : 6236 Ambient Pressure 1(101,32521.5) kPa
Serial No. < 100145
Microphane : Type 7052 No. 75400
Preamplifier te
Standards used :
1. Band Pass Filter Wavetek 7524 S/N 90010494,
2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871
3. Decade Atenuator Ando AL-205 S/N 00464602
4, Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Diigital Function Synthesizes NI Electronic Instruments DF-193A S/N 122037
6. Digital Multimeter Fluke 85204 S/N 4985007,
7. Pistonphone Rion NC-72 5/ 00402446,
8. Measuring Amplifier Brilcl&Kjar 2636 SN 1537484,
Date of Receipt =3 Jan. 2024
Date of Calibration  : 7-§ Feb, 2024 i
- ——F
pos—r st by of e et P U o s it i i i the gy f TSTR
- - FALBL MTC.002 Rar.
Hoad Office Office/Labaratory Office:
My 3 fenzh 5ol 1€, Bang Estate, Sukhurit Road, 106 Phahonyothin Foad, Chatuchak, Banghok 10500

Amphae Muang, Changeat Samtprken 10280, Thaland
Tel. (66) 0 2523 167280 e, 115, 116

Fax (86} 0 2523 D18

E-mal : micgtistronth

Thailand

Ted. (66) 0 2579 112130 et 5219, 5235, 5217
Fax. (66} 0 2579 BS92

E-mail : surralpagtistonth
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9. Power Amplifier Briiel&Kjzr 2706 S/N 1517650,

10, Speaker Tannoy Limited, Great Britain British Patent No. 215300,

11, Digital Multimeter Agilent 34401 A 5/N MY 44005560,

12. Programmable Anenuator Tamagawa TPA-303A 8/N 2212,

Culibration Procedure :
This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
d on IEC 61672-3

- Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related 1o the electrical and scoustic signal tests. The electrical signal test was carried out with the
direct messurement meshod. The acoustic sigal test was performed in an anechoic room with the comparison
measurement method.

“This instrument has been calibrated against ssandards maintained at the Electrical and Electronic Standards
Labosaory {EEL), which are traceable to the International System of Units through the National Institte of
Metrology (Thailand).

“The information on actual rending is attached herewith and the unceriainty limits quoted refer to the
mensured values only.

The reported expanded uncerainty is based upon a standard uncertainty multiplied by o coverage factor
k=2, providing a level of confidence of approximately 95%.

Diate of Calibration : 7-8 Feb. 2024 _&-".
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1. Absolute Seasitivity
Refereee Acoustic Messured value (dB) | Deviation p limsit| Unesstainey i el |
Signal [dB) adjusy Afer adjust | valug (d8) | Class 2 (2dB) {2dB) af messureeneai (+dB)
113.96 1122 1140 0.0 1.0 030 NiA
Nete: The external calibration adj was firstly d. The internal calibration adj

wis then completed at the display of 1139 dB.

2. Sell-generated naise

2.1 Normal test
Measured value Uncertanty Maximuen-permitbed uertingy
de) (+dB) of measurcment (<dB)
189 010 NA

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

Frequency | Measurcd value  |Uncertainty | Maximim-permitiod uncenainty
Weighting () (2B} of measuremess (48]
A-Weight 16,7 0.10 NiA
C-Weight 256 010 N/A
Flat 87 0.10 NA
Date of Calibration - 7-8 Feb, 2024 38

i This e s ik s il Hems testo/cabbeated or nlus asigned.
Advartidng T publicity of the full are prokibited unkess wittten pamission |5 cbasined fiam the governar of TETR
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3, Acoustical signal test of frequency weightings ‘

Froquency | Deviation from frequency responss (4B} Aceeptance litmit Uncertaingy Mnim-pamimdunm
Hz) A-weight | Cweight Flat chass 2 (2dB) (=dB) of measurement (+di)
125 (1] on 0o 15 0.45 0.6
1000 0.8 08 08 10 045 0.6 ‘
5 000 46 45 4.7 50 045 07

4. Electrical signal test of freq |

Frequency | Deviation from frequency response (dB)| Acceptanee limit Uneertainty | Maximum-perminied uncetainty| |

Hz) Acweight | Coweight Flm class 2 (1dB) (edB) of measuremsent {+dB) |
63 0.1 0.0 0.0 20 0.20 0.6
125 0.1 [ 42 15 020 0.6
250 [ o1 0.1 1.5 0.20 0.6
500 ol 0.0 0.0 15 020 0.6
1000 00 0.0 0.0 1.0 020 06
2000 -1 0.0 00 20 0.20 0.6
4000 03 0.2 0.0 30 0.20 0.6
& 000 0.3 02 02 5.0 020 (%)

Date of Calibration  : 7-8 Feb. 2024 i
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5. Long-term stability
Time | MeasuredValse | Deviated valse | Acceptance limit Uncertainty | Maximmm-permisted uncertainty ‘
(dB) (B} cliss 2 (+dR) (2d8) of measuremens {+d8)
Begin 4.0
e i 0.0 03 0.10 0l ‘
|
6. Frequency and time weightings at 1 kHz ‘
6.1 Frequency at 1 kiiz |
Frequency | Messured Value Maximem-permiticd nneum_'|nr |
Weighting (dB) (dH) clags 2 (2dB) TR} of mensurement ()
A-weight G4.0 (] 02 0.20 02
Cweight 94,0 0.0 02 0.20 0.2
Flat 94,1 0.1 0z 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Devialed valse | Acoeptance limit Uncestainty imuen-permisied
Weighting (ds) a8y class 2 (+dB} {+dB) of nseasurement {+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow a0 oo (8] 0.20 02
Leg 940 oo (3] 0.20 02
_P_m .ll'(:llhr-liorl + -8 Feb. 2024 . o F—‘sa;
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ce level range ‘

7. Level linearity on the refer
Anticipatcd | Measured Value | Deviated value | Acceptance limit Uscerinty | Maximum-permitted uncersinty| ‘
walic (dB) 148} (B} class 2 (1B} (4B} aof messarement (+48)
122 1219 0.1 Ll 030 03 ‘
121 1209 11 11 030 03
120 119.9 .1 11 030 03 |
19 1189 0.l 1.1 0.30 03 ‘
114 138 0.2 11 0.30 0.3
109 1085 0.2 11 0.30 03 ‘
104 103.9 -0.1 L 030 03
99 w0 00 L1 0.30 0.3
94 w0 00 L1 0.30 03
89 BRY -0.1 11 030 03
84 B0 0.0 1.1 0.30 0.3
7 789 0.1 11 0.30 03
74 74,0 (i 1.1 0.30 0.3
L 69.0 0.0 11 030 03
4 619 Al L1 0.30 0.3
32 SEE -0.2 1.1 030 L]
54 519 0l LI 0.30 03
49 488 0.2 1.1 020 0.3
a4 439 -0.1 11 030 0.3
9 388 0.2 1.1 030 0.3
34 340 0.0 1.1 0.30 03
33 310 0.0 L 030 0.3

Date of Calibration - 7-§ Feb, 2024 P
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7. Level linearity on the reference level range

MaxiEmm-permitied unceriaisty| |

Amticipated | Measured Value | Deviated value | Acceptance limis Uncerminty
vl (B} () (d8) class 2 (4B {4dB) af measarement (+1H)
32 320 0.0 1.1 0.30 0.3
31 3Ll 0.1 Ll 030 0.3
30 0.1 0.1 11 0.30 0.3 ‘

K. Level linearlity including the level range control ‘

At reference sound level on the reference level range

Range | Anticipated value | Messured value | Devimed |Acceptance limi U i Aui permitted i
() {48} value (dB) [ cliss 2 (2B) | (dB) af messurement (B}

A0-130 4.0 40 oo L1 030 03

30-120 94.0 4.0 0.0 11 0.30 0.3

20-110 94.0 4.0 0.0 L1 0.30 03

20-100 94.0 4.0 00 11 0.30 03

Date of Calibration - 7-8 Feb. 2024 a,
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8, Level linearlity including the level range control

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

Range Anticipated value | Measured value | Deviaed i inty | M permitied
(i) () value (4B} | closs 2 (xdB) | (xdB) of mezsurement (£
0-130 45 450 0.0 1.1 0.30 0.3
30-120 ] 350 00 Ll 0.30 03
20110 ] 254 0.4 L1 031 03
2100 25 253 03 Ll 0.33 0.3
20-00 25 254 04 11 0.30 0.3
20-50 25 252 02 L1 0.30 [}
9. Tome burst response
Time Toneburst Measared value Deviaied , T i i permitied
Weighting | Dusation, Th (ms) (8 vaboe (d8) | cluss 2 (zdB) | (=dB) of measurement (+4B)
200 1158 0.2 1.0 0.20 03
Fast 2 98.8 0.2 +1.0;-2.5 0.20 03
0.25 896 0.4 +1.5,-5.0 0.20 0.3
Sow 200 1054 0.2 0.20 03
2 808 02 0.20 03
200 109.9 0.1 0.20 0.3
SEL 2 90,0 00 0.20 03
0.25 80.9 0.1 +1.5;-5.0 0,20 03
¢ ; i
Date of Calibration - 7-8 Feb. 2024 A 8¢

Aetvartising e ReportCertficate and publicity of Ee

The tsults tiata cely ta the items testecicatiated o value asigred.
5 emmcaet in full ane prohksited unisss witten perrisscn is obtskwed fiom the gvemer af TITR

Hend Office
35 My 3 Tambon Kb

FMELMTC 002 Rev
Office.

Ha, Amgk "
Changest Pathumthani 12120, Thallard

Tod. (66) 0 2577 P00
Fau. (551 0 2577 5009

E-mail ; numpaigtist orth Wekniteowwsntatrorth  E-mail - etogtistr.ceth

uang S 1C, B
Amphoe Muang, Chargwat
Tel. {661 0 2323 167220 et 115, 116
Fae. (66) 0 2323 9165

Estate, Sukhurred Road, 196 Phahomethin Read, Chatuchak, Barghok LS00
itard

10280, Thatand  Thad
Teh. (65} 0 2579 117130 ext. 5219, 5225, 5217

Faue (661 0 2579 8502
£-mail : sumahesgptistr.arth

P A

NSCTISITIS |25
THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY |

CALIBRATHIN (017
Request No. 21-67/0177 MTC Ne. EEL. BP. 170167

1. Peak C sound level ‘

Number of cyclesin | Anticipated | Measured Maximuen-p
fest signal value (dB) | value (dB) | vaboe (dB) | class 2 (tdB) +dB} of measurement (+1B}
Complete cycle 125.4 1258 04 30 0.20 035
Positive half cycle 1244 124.2 02 20 020 0,35
Negative half cyele 1244 124.2 02 20 0.20 035
11. Overload indication
Measured vahue (dB) Devised imis permiticd
Positive onc-half cyele | Negarive ane-half evele | value (dB)  class 2 (1B} | (dB) of messwement (+48)
1311 1311 (1] i 0.20 025 ‘
12. High-bevel stability
Time Measured Dievisted value | Acceptance limit Uneertainty imiien .
value (48} (dB) chass 2 (dB) () of mensurcment (48]
in 129.0
e 0.0 03 010 0.1
End 1290
Approved by :

S WL

(M. Pasnasit Phasingsri) Mo eadiatic Ky pa

A doikdind A

Flectrical and Electronic Standards Labaratory

Industrial Metrology and Testing Service Centre
Ref : 20112670 10300008008

Date of Calibration - 7-8 Feb. 2024

Date of Issue : 19 Feb, 2024
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Crargwat Pathumthan 12120, Thaland Armphoe Musrg, Changwat Sarnutpsakan 10280, Thaland
Tal. (66) 0 3577 9000 Tel (66} 0 2323 1672-80 ent. 115, 116
Fax. (66} 0 2577 9009 Fax [661 0 2323 9165
E-mail ; rumpaigtistr orth Webstewswwitistrorth  E-mail : mactistronth

Tradand
Tel, (68) 0 257% 1121:30 est. 5219, 5235, 5217
Fact (56} 0 2579 B592

Enail : sumaleagtistron th
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TISTR NEC-TISHTIS 17025

PR i CALIBRATION 3T

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request No, 21-670177 MTC No. EEL. BF, 190167

CALIBRATION CERTIFICATE

Metrology (Thailand).

measured values only.

Date of Calibration - 7-8 Feb. 2024

Submitted by : Inegrated Research Center Company Limited.
Address + 122 Moo 2, T.Thatoam, A Srimahaphote, Prachinburi, 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1€, Bangpoo Industrial Estate, it Ril., A Muang, kan 10280,
Instrument Calibrated : Amblent Environment
Diescription = Sound Level Meter Temperature (2343 °C
Manufacturer : Rion Relative Humidity {50+ 15 %
Model : NL-42 Ambient Pressure 2 (101.325+1.5) kPa
Serial No, 1 00433730
Microphone : Type UC-52 No.1 44953
= SR — - - Preamplifier : Type NH-24 No.33780
I % = r 3 § % % Standards used :
: i E i | i § g : 1. Band Pass Filter Wavetek 752A S/N 90010494,
| g it i 2 | § | | 1 ¥ 2. Condenser Microphone Briel&Kjar 4180 SN 2889871,
[t H i g | 3| % 3. Diecatie Attenuator Anda AL-205 S/N 00464602
m 5 ; Jut 1 H ‘ | g B 4, Function/ Arbitrary Waveform Generator Agilent 332204 SN MY44042658.
I | HEEE EE E 2l / 4 E % | } ! g‘é 5. Digital Function Synthesizer NF Elestronic Instruments DF-193A SN 122037,
l3— - i E| 4 1 ! E 'Ef i 6. Digital Multimeter Fluke 5204 S/N 4985007,
3 3alals 15 5l ¥ i z i . 1| 7. Pistonphone Rion NC-72 S/N 00402446,
i HIE i 1] 3 1 s %E | & Messuring Amplifier Brlel&Kjer 2636 SN 1537484,
MH THEEER e H Ik
fE R glaaf 3 i
E d== = o 8
l 3 g 3 EIEES ; 1 i = ; | Date of Receipt +3 Jan 2024
E = 1E E § Date of Calibration  : 7-8 Feh, 2024 L2
HEEE G ol e ey —p
= — } g z a i P Acheertising the AeporCerificate s publicty of th esuts escept in full are prohibited unlass wiithen permision i abtained from the goremorn of mm_
E .E i ] E E = L2 R £ P FALBLMTC M2 Rt
| H R THNE E 2 H | Head Office OfficesLaboratory Cefice
| jﬁ 2 5 52 '§ E z § j éﬁh:"‘?;\:mmcrqmmmm;m S 1. Bangpon Industial Estate, Sukhurmdt Road, 156 Phaoryothin Road, Chatuchak, Bargkak, 10900
f 2 3 e - :z gy i e b0 e by o ate, 211 T el o 113180 . S0, 8528 217
} i3 | Fax (66} 0 2577 9009 Fax, {661 0 2323 9165 Fooe {661 0 2579 BS92
{ L | E-mail i or th tironth  E-madl : E-mail - suralesgtistr.onth
. D A 9 A
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _! THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _|
Request No. 21-67/0177 MTC No. EEL. BF. 19/0167 Request No.21-670177 MTC No. EEL. BE. 1900167
9. Power Amplifier Brisel&Kjuer 2706 S/N 1517650, 1. Absolute Sensitivity
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300, Rkrsackt, el Mesrared valoa (48] | Deviatien \certainty | Maxinusm-per
11, Digital Mulimeter Agilent 344014 S/N MY44005560. Signal (48 1 ‘s adjust Class 2 (sB) | CrdB) of measurement (=dB)
12, Programmable Attenuator Tamagawa TPA-33A SN 2212, 11395 T T o1 10 030 WA
Note: The external calibration adj was finstly p d. The internal calibration adj
Calibenilan Procedare : was then completed at the display ol 1239 48,
This i librated by using dures no CP-102-02 and CP-102-03, which
were based an TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration 4. SelEgensruiid naise
procedures were related to the electrical and ncoustic signal tests. The electrical signal test was carried out with the 2.1 Normal test
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparson Measared value Uncertainty Muximum-permitied uncentsinty
SN et (dR) (B} af measuremes (4408)
This instrument has been ealibrated against standards mai d at the Electrical and ic Standards Py 210 WA

Laboratory (EEL), which are rmeeable to the International System of Units through the National Instituste of

The infarmation en actual reading is attached herewish and the uncertainty limits quoted refer to the

The reported expanded uncertainty is based upon a standard uncertainty multipkied by a coverage factor
k=2, providing a level of confidence of approximately 95%.

2/9
Pha—

The reaults relate crly b the itemns tested/calibrated o value axignec
tin Fll i

T

Acbeartising thes fepart Certificate and publichy of the resutts

s cbtained from the gavemar of TETR

Head Office

‘Changwat Patnumthani 12120, Thaland
Tel. (46) 0 2577 9000
Fase. {6610 2577 5009

Tel, (66 0 2323

Office/Laboratony
35 Mu 3 Tambon Knlgng Ha, fenghos Khlong Luang.  Sai 10, Bargpos industiial Estate, Sukhumit Rosd,
Aenphoe Muarg, Chengwat Samutprian 10280, Thalard

Fase. (661 0 2323 9165
E-mail : nmpaigtistr onth Webstevawwtitronth  E-mal ; macgtivsocth

FMEBLMTC .00 R
Office
198 Pahamyathin s, Chatuchak, Barghiok 10900,

Tradand

Tl (56} 0 2579 1131-30 ost. 5219, 5275, 5217
Faw. (661 0 2579 8592

E-mal, : sumaleegtistr.crth

1672-80 ant, 115, 116

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

Froquency | Messured vabae ! -pemiized
Weighting (aB) {4dB) of measurement (=dB)
A-Weight 12 oio NiA
C-Weight 17.5 0.10 NiA
Flat 231 010 N/A
Date of Calibration  : 7-8 Feb. 2024 319

S22 P

The results sehabe only 1o the items testecicafimtod of value asigned

Aedvartising the Riprart Certificate o publicky af the resdts st i full an prohitiied urless withen permission is chtained from the gavemor of TISTR

FMLBLMTC 302 Fiev
Head Office OfficarLaberatcry ffice
35 W 3 Tambon Khilong Ha, Amphoe ikong Luang, 5o 1C, Bangpoa inchstrial Estabe, Sukhumwit Acad, 196 Phiahonyothin foad, Chatuchek, Ranghok 10600
Changwat Pathumthani 12120, Thalsnd fenghos Miang, Sormutpeakan 10282, Thakand
Tel. 166 0 2577 W00 Tel. (56] 0 2323 167280 et 115, 116
Fas (6610 2577 5009 Fan. [66] 0 2323 9165
E-mal. : distronth  Emal ;

Thatand

Tel, (66) 0 2678 1121-30 et 5219, 5225, 5217
Fiox (66} 0 2579 592

E-nal : sumaeegptistr or th




= BN

NSC-TISI-TIS 12025

FMBLMTC.00Z Rew
Head Office OfficeLaberatory e
35 Mu 3 Tambon Kilorg Ha, Amvphoe Khiong Liang, 501 15, Bargpoc Industrial Estate, Sukhumvedt Road, 195 Pranonyathin foed, Chatucha, Banglok 10900
Changwat Fathumthari 12120, Thaland Aenghoe Muang, Changwat Samutprakan 10260, Thalland Thaland
Tel. {661 0 2577 9000 Tel. (66 0 2333 167280 e, 115, 116 Tel, 5610 2579 1121-30 est. 5219, 5228, 5217
Fa (66 0 2577 5009 Fax. (6610 7323 9165 Fiun, {5610 2979 £592
E-mall : numpaigplistr,or th Yéelsteomet E-rmail - sumabeegstistr 6.

: TINSTA CALIBRATION 0337 o
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR} —|
Request No. 21-67/0177 MTC No. BP, 190167
3. Acoustical signal test of
Frequency | Ddeviasion frons frequency respanse (dB) Acoeptance limit Unserizinty | Maximam-permitied uncerainty|
{Hz) Aswelght | Cwelght Flat class 2 (+dR) i=dR} of measaremcnt (2dB)
125 01 [T i 1.5 045 0.6
1000 0 0o 00 1.0 045 0.6
8000 24 24 23 50 045 0.7 ‘
4. Electrical signal test of freq
Froquency |Deviation from frequency response ()| Acceptance limit Uncertainty | Maxirmum-permitted uncertasy|
(Hz) A-weight | C-weight Flat class 2 {2dB) (=dB} of messurement (+dB)
63 -0l 01 00 2.0 020 0.6
125 0.1 oo 0.0 13 0.20 0.6
250 0.1 00 00 1.5 0.20 0.6
500 0.0 0.0 (] 1.5 0.20 06
1000 oo 00 oo Lo 0.20 0.6
2000 0o o0 oo 20 0.20 06
4000 00 o 00 a0 0.20 06
8000 [N} ol 0.1 50 0.20 0.7
¢
| _D_il! of Calibration . 7-8 Feb. 2024 e _E"h"‘
AdETSIng thi RiportCertificabe snd wt:::rw;::::;:}::zlm I:uk:ne-ﬁ;:uhﬂ\tvnﬁ:::; s aistained from the gowemer of TETR.

D A

NSE-TISITIS 1S
TITIETR CALIBRATION D037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BP. 1970167
5. Lang-term stability
Time Measured Value | Devised value | Apceptance limit Unicestaingy | Maximum-permisied uncertainty

(B} (dB) class 2 (odR) e ] of measunciment {+dB)
L~ s [ 03 0.10 01
End 4.0
6, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | kHz
Frequency | Messarcd Vabee | Deviatod value | Aceeptance lmit i imum-permiticd
Weighting (dB) () class 2 +dB) (+dB) af measurement (+d5]
A-weight 94.0 00 02 0.20 0.2
Coweight 94.0 ] 02 0.20 02
Flat 94.0 0.0 02 020 02

6,2 Time weightings at | kHz

Frequency | Measured Value | Devisted valse | Accepance limit ¥ immum-permnitted y
Weighting (dn) (am) class 2 (28) (+<IB} of measurement (=B}
Fast 94.0 0.0 0l 0.20 0.2
Slow 94.0 0.0 0.l 0.20 0.2
Leg 9.0 00 0.1 0.20 0.2 J
Date of Calibration  : 7-8 Feb. 2024 316

The results relate anty 1o the items testedicalionated o value assgred
Achoertig the Repart/Cartificabe and publicky of the results mecept i full mvw prahiited urless weitten permission s cbiained fror the gavemer of TISTA

FMBLMTC 002 Rev
Head Office Office/Laboratery affice
35 M 3 Tambon Knkong Ha, Amphos Khiong Liang,  Sci 1, Bangpon inchustrial Estate, Sukhurmdt Foad, 194 Phahonyothin Roed, Chatuchak, Banghok 10500
Charqwat Pathumthani 12120, Thaland Amphoe Muang, Sermpakan LW, Thatand  Thalland
Tal. (66) 0 2577 %000 Tel. (661 0 425 167280 et 115, 116 Tel. {661 0 257% 112130 e, 5219, 5225, 5217
Fax. (661 0 2577 5009 Fa. (66 0 2923 9165 Fa. (6610 2579 8552
E-mal ; nampaktistr.orth Webstewwwatisttorth  Emall : micgatistrorth E-mail : sumalpegtistr or Th

titronth  E-mal ; mhctistonth
gi WSC-TISETES [T028

THTSTA CALIBRATION 037 I
THAILAND TRSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No, EEL. BP. 190167
7. Level linearity on the reference level range ‘
Asticipated | Measured Vaboe | Deviated value ,_ i imum-permitied
value (JB) dB) dB) cluss 2 (+dB) (B} of messurement (+dB)
136 136.1 0.1 L1 0,10 0.3
135 135.1 0.1 11 0.30 03 ‘
134 134.1 [} Ll 30 0.3 |
133 1330 o L1 0.30 0.3
132 1320 on 11 0.30 0.3
131 1310 0.0 11 0.30 0.3
130 1300 on 1.1 0.30 0.3 ‘
120 129.0 00 L1 030 03
124 1240 [LL] Ll 0.30 03
e 190 o0 11 030 0.3
114 1140 oo 1.1 0.30 03
109 109.0 ) L1 0.30 0.3
104 104.0 0o 8] 030 03
99 9.0 0.0 Ll 030 03
94 4.0 o L1 0.0 0.3
i 89.0 00 1.1 0.30 0.3
&4 B0 oo L1 0.30 0.3
b 79.0 0.0 11 0.30 0.3
4 740 o0 [N ] 0.30 0.3
| L 680 -0.1 11 030 0.3
| 64 635 01 11 0.30 0.3
58 589 -0.1 11 0.0 0.3
Date of Calibration - 7-8 Feb, 2024 ——— _&:
The results relabe anly 1o the items tested/Calibrated o value assigned.
__M_vﬁmmg the ReporbCerificate and putlicity of the resits eseptin full ane prehibited unless wittan permsion i ciitaned from '"'ﬂ OIE

FIABLIMTC.002 e
Head Office OfficeLaborstory ffiee
5 A % Tarmbon Knkong e, Amphos Khlong Lusng. 501 1, Bangoo nchirial Estate, Subtwmwt Aosd, 196 Phahonyothin Fosd, Chatuchak, Banglok 10900
Changwat Fathumthani 12120, Thailand A Mugrg, Changwat Sanmutpraken 10880, Thatand  Thailand
Tel_ {66 0 2577 9000 Tel. (66} 0 2323 167280 st 115, 116 Tel, (66 0 2875 1121-30 ext. 5219, 5225, 5217
Fa. (64)0 2577 5009 Fax. 16510 2323 9165 Fise, 165) 0 267 8592
E-mal : umpaigtist or th Websitecwwantistrorth  E-mail  mcgtistonth E-mal ; sumaleegtstr orth

= I

WEC-TISETIS 17025
CALIBRATION 0037
THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-670177 MTC No. EEL. BP. 190167

7. Level linearity on the reference lovel runge (cont.)

Anticipaed | Messured Vale | Deviated value | Acceptanoe limit Unpertainty Maximwum-permitted uceriainty |
value (dH) {dB} (154 cless 2 (+dB) {2dB) of measurement (-dB)

bl 53.9 L 11 030 0.3

49 489 -0 11 0.30 03

44 4319 0.1 L1 0.0 0.3

3 EER -0.1 11 0.0 0.3

E] EEL 0.1 1.1 030 03

20 8.8 0.2 Ll 0.30 03

28 9 0.1 L1 0. 03

7 26.9 0l L1 030 0.3

26 25.9 -l 1.1 030 03

5 248 0.2 11 .30 03

8, Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Meoasured valoe | Devialed P Lamss| Maximum-pem |
(dB) (B value {dB) | class 2 (zdB) [+B) of measurement (+dB) l
30-130 4.0 94,0 0.0 ] 0.30 03 |

Date of Calibratio : 7-8 Feb. 2024 E.“J
The results retate only to the ibeme testedicalibrated or value sssigned.
Ardvertiing the ReporCenificate ard publiciy of the sesults escept in full ar peohibited unkess wifthen peemision i obtained fam the govemar of TGTR

FMBLMTC.D0Z e

Head Office Office/Laboratary Office

25 Mu 3 ol 1L, B fustrial, Estate, Sukhurmit Road, 156 Phaorycthin Road, Chatchai, Bangha 10800
Changwat Pathumthani 12120, Tratand #enphae Muang, Changwat Sernutprikan U280, Thatand  Thailand

Tel. (66} 0 3577 9000 Tel. (48) 0 2523 167280 ext. 115, 116 Tel. (66 0 2579 112130 e, 5219, 5225, 5217
Fae. (661 0 2577 9008 Fauw (66} 0 2323 9165 Fae. {66) O 2579 BS92

E-mall - nernpaigtistr.orth Webskeswwwitistronth  E-mail : micgtistr.onth E-mal : sumaleegtistror.th
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NSC-TISETIS | 7025
TITSTR CALIIRATION 0037
= —
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 190167

Request No. 21-6710177

8. Level linearfity including the level range contral
At refirence level at S dB greater than the under-range on a level mnge

Range Artfeipated valee | Measured value | Deviated lamit| Uncestainty i P d
(B} (48] walue (dB) | class 2 (1dB) i=dB) af measurement (+dB}
30-130 35 50 oo 11 030 03
9. Tone burst response |
Time: Teachurst Measured value | Deviated | Accepeance il Us i SmuE-permi
Weighting | Duraticn, Th (ms) dB) value (dB) | class 2 (1dB) (2dB) ‘of messurement (+dB)
200 126.0 o 1.0 020 03
Fast 2 1089 0.1 020 03
0.25 1000 L] 0.20 03
200 1195 0.1 0.zo 03
Slow
2 1000 oo +1.0;-5.0 0.20 03

Date of Calibration  : 7- Feb. 2024 86

T sisuilts salate enly to e Ko tested/calibeated o valis assined. _ et
Achvsrtisie the Reppart Cestficate s publichy af the ety scept in full ane pronibited unkess wetten pemision ks abtainee fiom the geemor of

FMBL MTC 00 Rev

Head Office Office/Laboratory Office
35 My 3 Tarmibon Kislong Ha. Amphos #hlong Luang, 5ol 1, Bargpoo industris) Estate, Sukhumy Road, 196 Phaharyothin Read, Chatuchsk, Bangk 10900
Chirwat Pathurthen 12125, Thaland Ao bhaang, Chengwet Sernutpeakan 10280, Thaland  Thailand

Tl (6610 2577 9000 Tel (66} 0 2323 167280 ext. 115, 116 Tel. {661 0 2579 117130 ext. 5249, 5228, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _|
MTC No. EEL. BP. 190167
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Request No. 21-670177

10, Peak € sound level
Number of cyclos in | Anticipated | Mesmured | Devisted | Aceeptasce limit] Uneeriainty | Maximum-permitied ncertainty|
test signal value {dB) | value (4B) | value (aB)| chs2(2d®) | (tdB) of measurement (+dit)
Complete cycle 1254 1255 ol a0 0.20 0.35
Pasitive half eyele 1244 124.1 0.3 2.0 0.20 0.35
Megative half cycle 1244 1241 03 20 0.20 0.35
11, Overload indication
Measured valuc {d5) Deviated | Acceprance limit] Uncertai irmsam-permis
Positive one-hall cyele | Megative ane-halfcycle | value (48] | class 2 {+dB) (B of measurement (+d8)
136.4 1364 0o L5 0.20 025
12, High-level stability
Time Measured Devised vaue | Acoeptance limit Masimu-permitied
walue (d8) {dm) cluss 2 (20H) () of messurement CedB)
s = [T 03 .10 01 J
End 1290

(Mr, Pannasit Phasingari)

- Ko W
o
Electrical and E;n]’mﬂlrﬂl Laboratory
Industrial Metrology and Testing Service Centre
Ref: 201 126701 0300008010

Date of Calibration  : 7-8 Feb, 2024

Date of Issue : 19 Feb. 2024
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End of Centificate

The results relate orly ta the iberms tasted/calibrated of value aigrad. ety
Achvertising the Repori/Cenicate and pusicity of the results sucep in Rl ane profibited unless witten permisien is cbtained fram the govemar k|

FIMBLMTCD02 Ber

Head Office DAfice/Labaratary Office.
35 M3 T Ha, A uarg, 5ol IC, Bangp ol Estate, Subbumwit ivad, 106 Phahonyothin Aced, Chatuchak, Berghak 10905
Changwat Fattumthan 12120, Thaland Sarnutprakan 10280, Thadand  Thailand

Tel. (660 0 2579 1121-30 et 3219, 5225, 5217
Fax. (661 0 2579 8592
E-rnail : sumaleegtistr.onth

Amphoe Muzng, Chargwet
ek, {661 0 2577 000 Tel {6610 2925 167280 ext, 115, 118
Fax. (66) 0 2577 9009 Fae. (64) 0 2523 9165
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TITETR CALIBRATION 6077

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-67/0177 MTC No. EEL. BP. 200167

CALIBRATION CERTIFICATE

Submitied by - Integrated Research Center Company Limited,

Address - 122 Moo 2, T.Thaioom, A Srimahaphate, Prachinburi, 25140,

Calibrated at - Electrical and Electronic Standards Laboratary, Industrial Metrology and Testing Service Centre.
Sai 1C, Bangpoo Industrial Estate, it Rel., A.Musang, kan 10280,

Instrument Calibrated : Ambient Environment

Description = Sound Level Meter Temperature (B3 23C

Manufacturer  : Rion Relative Humidity H{50£15)%

Model : NL-42 Ambient Pressure (101.325£1.5) kPa
Seral No. : DD646442

Micraphone + Type UC-52 No. 153069

Preamplifier  : Type NH-24 No.46656

Standards used :

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

2. Condenser Microphone BriclfcKjar 4180 5N 2ERIET].

3, Decade Attenuator Ando AL-205 /N 0464602,

4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY 84042668,
5, Digital Function Synthesizes NF Electronic Instruments DF-1934 /N 122037,
6. Digital Multimeter Fluke 85204 5 4985007,

7. Pistonphone Rion NC-T2 S/N 00402446,

B. Measuring Amplifier Briel&Kjwr 2636 5N 1537484,

Date of Receipt =3 Jan. 2024

Date of Calibration - 7-8 Feb. 2024 a.] i

The results relate anly to the tems teitedicalibrated o value assgred
Advartising the Feport/Cersficate and publicity of the results except in full ase prokibited unlass witton permission Is cbtained from the govenar of TETR

FMELATC.002 Revd

Head Office Office/Labaratary Office

35 M 3 Tambon Khlong Ha, fnphoe Wheng Luang, 5ol 1€, Bangpoo industrial Estate, Sukhurmdt Road, 196 Phahonyottin Aoad, Chatuchak, Bargkok 10500,
Charquiat Fathurnthani 12129, Thaland Arnphoe Musng, Changwat Samasprckan 10280, Thatand  Thatland

Tel. (66 0 2577 9000 Tel (66} 0 2379 167280 ext 115, 116 Tel. 1660 2579 1121-30 et 5219, 5225, 5217
Faw. 166} 0 2577 5009 Fax. {66) 0 2325 9165 Faoe. (66) 0 2579 8592

[ n Emai ¢ E-mail: sumalieists ce th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —‘
Reguest No. 21-670177 MTC No. EEL. BP. 20167
9. Power Amplifier Briel&Kjzr 2706 3/N 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 213300,
11. Digital Multimeter Agilent 344014 5N MY44005560.
12. Programmahble Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure -
This i librated by using no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
d were related W the electrical and acoustic signal tests. The electrical signal test was carried out with the

direct mensurement method. The acoustic signal test was performed in an anechoic room with the comparison
| measurement method,

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

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

The reported cxpanded uncertainty is based upon a standard uncertainty multiplied by & covernge factor
k=2, providing a level of canfidence of approximately 95%,

Date of Calibration  : 7-§ Feb. 2024 522 i

The resity relate onty to the fems testedicalibrated or volue sssignad.
of the results b

Achvartising th sevmmer of TSTR
FMABLMTC.002 et
Head Office Office/Laboratary Office.
38 M3 Ha Amgt 5 1C, B dustrisl Extate, Skhurrdt Foad, 196 Phahonyothin Red, Chahchak, Bangk: 10900,

Changwat Pathurmthani 12120, Thadand Aemphoe Muang, Changwet Samutprskan 10080, Thelard  Thaitand r
Tel. (66) 0 2577 5000 Ted, (861 0 2523 167280 et 115, 116 Ted. (561 0 2575 1121-30 exd, 521, 5226, 5217
Fax. (65] 0 2577 9005 Fax. [66) 0 2323 9165 Fax [66] 0 2579 8562

E-mail : rumpaigtiin.onth Webstewswwiitronth  E-mail : mbcgtisironth E-mall ; sumaleegptisir.or.th




WEC-TISI-TIS 17028

FITISTR CALIBRATION 0957 .
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR)
Request No. 21-6740177 MTC No. EEL. BP. 200167
1. Absalute Sensitivity
Reference Acoustic Meassred value (4B} | Devistion [Acceptance Emisf Uscertainty | Maxinvam-pemiticd uncortaisty|
Signal (4B) Befioce adjuse] Aficr ndjust | value () | Class 2 (2dB) | (2B of mcasurement (1)
113.96 1139 1140 (1] Lo 0.30 NA
Note: The external i j was fiestly perfl d. The internal calibrati di
‘wiis then completed at the display of 124.3 dB.
1. Self-generated noise
2.1 Normal test
Migasured value Uncertainty Maximum-permitied uecertainty
(d8) (R of measurement (+dB)
182 ol Nid
2.2 The microphone of the sound level meter was replaced by eleetrical signal input device

Frequency | Mcasared valise i Maximam-permi i
Weighting dB) (zdR) of measurement (£dB)
A-Weight 13.1 0,10 N/A
C-Weight 183 010 N/A

Flat 245 0.10 NiA

Date of Calibration - 7-8 Feb. 2024 ) a'’
The results relate coly ta the ems testeciTalibrated or value musigned.
Achenrtising the Report/Certificate and publicity of the results escept in Al ane profibited unless written permisicn i cbtained fiom the govermos of TISTR.

FMBLMTC 002 Rev.é
Head Office: Officn/Laboratory office
35Mu 3 Tamban hlongHa. Amphoe Khicng Luang, Sl 1C, Bangpoa Indusirial Estate, Sukhunit Road, 196 Phahoryotin Acad, Chatuchak, Banghok LIS
Changwat Pathumghars 12120, Thaland Benphog Muang, Changast Samuiprebkan 10280, Thaland  Thallard
Tel. (6610 2577 9000 Tel_ (561 0 Z323 167280 ext. 115, 116 Tl (66) 0 2579 112130 ent. 521, 5225, 5217
Fax, (5610 2577 9009 Fa [68) 0 2323 5165 Fas (661} ) 257 B92
Emal - it E-madl : mtcge E-rnail ; sumaleagtistr orth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) .
Request No, 21-67/0177 MTC No. EEL. BP. 200167
3. Acoustical signal test of freq i
Froqacecy | Devistion from frequency response (dB)| Acceptance limit u sty i o d
(Hz) Acweight | Cowight Flat class 2 {2dB) ) af measarcment (+dB)
125 02 04 04 L5 045 0.6
1 000 -0.1 01 -0 10 045 0.6
B 000 11 -1.1 -1.1 50 045 o7
4. signal test of gh
Frequency | Dweviation from froquency response (dB)| Acoeptance limit = i ™
(Hz) Aweight | C-weight Flat cliss 2 (2dB8) (48B) of messurement (+dB)
63 oo 0.0 (1A} 0 020 0.6
125 oo 0.1 0l LS 0.20 o6
250 0.0 0l ol L5 0,20 06
500 ] oo oo L5 0.20 0.6
1040 oo 00 o 1o 020 0.6
20 00 ol ol 20 0.20 0.6
4000 0.0 ol ol 30 020 06
B 000 0.1 ol o1 50 0.20 o7
Date of Calibration  : 7-8 Feb, 2024 n“:"?
Addvertising the Fepon Certécate e 'f.‘f“.i’."""i‘"" .'u—-.':arn_l::mlﬁumm ‘.’“'.‘"",;';“ilf_‘l;. s abtained from the govemor af TISTR.
FABLMTC.00Z Rev.
Head Office Office/Labaratary Office
35 Mu 3 Tambon Knkon o, uarg  SalIC, d, Estate, Sukhurmit Road, 15 Phahoryothin Foad, Chatuchak, Bangkok 10600,
hangwat Fathurmthani 12120, Thailand Amphae I Samurpeskan 10780, Thaland  Thalland

Tel. {661 0 3579 112030 ext. 5215, 3225, 517
Faox. (66} 0 2579 Y52
E-mail : sumaloegptistr.or th

Ted. (660 O 2577 9000 Tel. i66) 0 2523 1672-80 ext. 115, 116
Fi [66) 0 2577 9009 Fase (660 0 2323 9165

Ernisl i orth  E-mall - ricgtish
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) -!

| Request No. 21-670177 MTC No, EEL. BP. 200167

5. Long-term stability
Time | Measured Value | Devisod vahie | Acceptasce limit Uncertaingy | Maxismum-permisied uncertaimty|

B {dH) elass 2 (zdB) (xdB) of measurcment {+dB)
Begin 4.0
L) 0.3 010 01
End 4.0
6. Frequency and time weightings at 1 kHz
| 6.1 Froquency weightings at 1 kHz
l Fregueney | Messured Value | Deviated vahee | Aceeptance limit Uncertainity i jtned

Weightmg (B} () class 2 (xdB} [E2] af messurement (4B}
A-weight 4.0 0.0 02 0.20 0.2
| Cweight 4.0 0.0 02 0.20 0.2
Flas 940 0.0 02 0.20 0z
6.2 Time weightings at 1 kHz
Froquency | Messured Value | Devissed value | Acceptance limit Unceraisty amum-perni
Weighting (4B} (1] lass 2 (+dB) 2dB) ‘of mensurement {+dB)
Fast 94.0 0.0 0.l 0.20 02
Shaw 94.0 0.0 0.l 0.20 0.z
Leq 94,0 00 0.1 020 0.2
_ Dateof Callbration :7-8Feb. 2024 _é:’

The results relate anly to the fems testeclicalibestod or value assigned.
Achurtking the of the ' il e prohited urless weRten pomision Is obbsired fram the govemes of TSTR.

FMLBLMTC 002 Rewt

Head Cffice GfficeiLabaratory Office

5 Mu 3 Tambon Khiorg Ha, Aenghos Khiorg Luang. S0 10, Bangpon Industrial Estati, Sukbumsdt Aoad, 198 Phaoryorhin Road, Chatcha, Banghok 1R00,
Changwat Fathumthani 13120, Thakend Amghoe Samutprskan) 10280, Thadand  Thailand

Tel. (64} 0 2577 9000 Tl (86) 0 2323 167280 ext. 115, 116 T, 466 0 3579 112130 ext. 5219, 5225, 5217
Feou_ (661 0 2877 5009 Fasc. (661 0 2523 9165 Fawc_ (66) 0 2579 BS9Z
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-670177 MTC No. EEL. BP. 2040167
7. Level linearity on the reference level
Asticipated | Measored Value | Devisted vabse | Acceptance limit I ¥ T d
valuse (dB) (T3] (dB) cliss 2 (+dB) {HdB) af meassrement {1dB)
136 136.1 0.1 Ll 030 03
135 135.0 00 1.1 0.30 03
134 1341 0.1 11 0.0 03
133 1330 00 L1 030 03
132 1320 00 1.1 030 03
131 1310 0.0 Ll 030 03
130 130.0 0.0 L 0.30 0.3
129 120.0 ol Ll 0.3 03
124 124.0 0.0 L 030 0.3
119 119.0 0.0 11 030 03
14 1140 oo L1 0.30 03
109 a0 0.0 11 030 03
104 104.00 oo 1.1 030 0.3
99 99.0 0.0 11 030 03
94 4.0 0.0 11 0.30 0.3
8 89.0 0.0 1.1 030 03
B 841 w1 (N ] 0.30 03
9 79.0 0.0 LI 0.30 0.3
“ T4.0 0 Ll 030 0l
&9 9.0 oo Ll 030 03
o4 &40 ol Ll 0.3 03
5 58.9 4.1 1.1 0,30 0.3
Date of Calibration : 7-R Feb. 2024 &9

Thve sunults redate anly 15 the fems testecicalibrated or value maigned.

Achvartisien the Report Certficate and publicty of the nesuiss sscept in ful e profiited unless withen pesmisicn is cbtained fam the govemer of TISTR

FRABLMTC.002 P,

Head Office OfficerLabaratory o

35 4 3 Tamibon Shiong Ha, Amphoe fhiong Luang, 501 10, Bangpoo industrial Estate, Sukburmit Aosd, 196 Phaharycrin Roed, Chabuchak, Bangk 10900,
Changwat Fathumthan 12120, Thaland Arphos Musng, Crangvat Samutprakan 10280, Thatend  Thailand

Ted (46) O 2577 9000 Tel, (661 0 3323 167280 aaf. 115, 116 Tel, {66] 0 2979 1121-30 ext. 5219, 5225, 5217
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THAILAND IRSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC No. EEL. BP. 2000167

Request No. 21-670177

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

Anticipmed | Measured Vaboe | Deviated value | Acceptance limit i mum-permitted
il (dB) (dB) (B ehiss 2 (1dR) {+dH) of memsurement (=dB)
34 539 0.1 1.1 0.30 0.3
49 480 0.1 L1 0.30 0.3
au 440 0.0 1.1 0.30 03
39 389 0.1 1.1 0.30 0.3
34 319 “0.1 Ll 030 0.3
29 290 00 1.1 0.30 03
% 79 0.1 11 0.30 0.3
7 270 0.0 1.1 0.30 0.3
26 259 0. 1.1 0.30 03
25 24.9 .l L1 030 03
8, Level linearlity including the level range control
At reference sound level on the reference level range
Ramge Amnticipated value | Measared valoe | Deviated limsil| Uneertaingy i 7
(L] () value (4B) | class 2 (=dB) |  (edB) af measurcment (+dE)
3130 94.0 240 00 i 0.30 03
Date of Calibration  : 7-§ Feb. 2024 é::
Asfvartiing the AeportConmficats amsmn‘n':»'e::;:m:m&‘m:’::“ﬁdﬂ"mi‘ma v:f;::ndm L he govemer of TISTR.

FRABLMTC.002 Rev,

oA

WEC-TIEITIS 1704
CALIBRATION D957

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-670177 MTC No. EEL. BP. 200167
&, Level limearlity including the level range control
At refesence level st 5 dB greater than the undes-range on a level mnge . . —
Range Anticipated valoe | Measured value | Devised i limit| Uneertzinty | Maximum-pes
(dB) dB)y value (dB) | cless 2 (£dB) LR} of mexsurement (+dB)
M-130 35 50 0.0 1.1 0.30 0.3
9, Tone burst response
Time Tonchurst Measurcd value | Dieviated | Accepeance limit] Uncertainty i T ed
Weighting | Duration, Th {ms) {dB) value (dB) | class 2 (2dB) | (=dB) of measurement {+d8)
200 126.00 on 10 0.20 03
Fast 2 1089 0.1 +1.0; 2.5 0.20 0.3
0.25 1000 0o +L.5,-5.0 0.20 0.3
200 119.5 0.l *1.0 0,20 03
Slow
2 100.0 00 +1.0; -5.0 0.20 03
Date of Calibration  : 7-8 Feb. 2024 _&’*
Adbvartising th RepartCertificate and m.n;?«”&"ﬂmﬂLi;':ﬂ:ﬁ:lm?’ﬂ;ﬂ?&m:mﬁ s abitnesd froen the M""ﬂ
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Hoad Office Office/Laboratary ikca
35 Mu 3 Taribon Khlorg Ha, fenphoe Khlorg Lusng.  Soi 10, Bangpoo Industrial Estate, Sukhumedt Road, 194 Phahonyothin Aaad, Chatuchak, Bangesk 10900,
Changwat Pathumthani 12120, Thadand fmphoe Musng, Chargat 10080, Thaland  Thaitand i
Tel. (661 2577 5000 Tel. {66 0 2325 167260 et 115, 116 Te, {681 0 2579 117130 ext. 5219, 5225, 521
Fane, (6610 2577 9009 Fa (58) 0 2320 0165 Fase. (860 0 2670 B92

E-mail ; rumpaigtistr.orth Webshesww bstroeth  E-mal : micgéistronth E-mail;: sumaloegtsir.or

S, SrewRataRAy, Sompie ey | Sty el Beni e e
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= e il ﬁaﬂm B
I~ = HATLAND INSTITLTE OF SCIENTIFIC AMD THCHNOLOGICAL RESEARCH (TISTRY THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0177 MTC No. EEL. BE, 2010167 Raquest Ne. 21670177 MTC No. EEL. BF. 120167
10. Peak Caaund level CALIBRATION CERTIFICATE
Mumber of cyclesin | Anticipated | Mensured | Deviaed [A imif ity | Maximuen-per
test signal vaboe (dB) | value (4B} | value (4B)| class 2 (xdB) | (B of measurement (+dB)
P g TP T o o T 035 Submitted by  Integrated Research Center Company Limited.
Poaitive el oyclo = BT 20 020 0.35 Address +122 Moo 2. T.Thataom, A Srimahaphate, Prachinburi, 25140
ekt | 10| A i o= 020 0.38 Calibrated at  Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Centre,
S0i 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,
11. Overload indication Instrument Calibrated ; Ambient Environment
Messured value (dB) Devimed plance fim i I g Description : Sound Level Meter P — J@enC
Fostl halfcycle | Megative one-halfcycle |value (4B) | class 2 (2dB) | (4dB) of measarement (+8) Manufacturer L ACD Relative Humidity (50 + 15) %
136.4 1364 0.0 L5 0.20 0.25 Model <6236 Ambient Pressure :(101.325+1.5) kPa
Serial No. $192016
12, High-level stability Microphone: + TOSINR No.73303
Time Measured Doviated valise | Accepiance lisit | Uncersinty | Meaximum-pormited uncertiny) Preamplifier -
value (B} 43} class 2 (2dB) (418} ol mesharol 140) Standards used :
Hegin 129.0 it - - ol 1. Band Pass Filter Wavetek 7524 S/N 90010494,
End 120.0 2. Candenser Microphone Briiel&Kjier 4180 S/N 2889571,
3. Decade Attenustor Ando AL-205 S/N (00464602,
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668
Calibrated by : ?Wﬁ %) Appraved by 5. Dagital Fanction Synthesizer NF Electronic Instruments DF- 1934 S/ 122037,
e PN A LS T 6. Digital Multimeter Fluke 8520 S/N 4985007,
(Mr. Pannasit Phasingsri) 7. Pistonphane Rion NC-72 $/N 00402446,
_ 8. Measuring Amplifier Britel &K jur 2636 S/N 1537484,
Date of Calibration 78 Feb. 2024 Industrial Metrology and Testing Service Centre Deie o okt i
Date of Issue 19 Feh, 2024 Raf ; 2011267010300003011 ey
R oin Date of Calibration : 29 Jan. 2024 19
- o z
Actvertiing the Regen Certiicane anvd pmlm::("xlr':::Tuﬂxsrrm:;ﬁtﬂ,umiﬁﬂ: :'l'z::-“:"" A o R e N btk sttt WJ:“::f“:;Iﬂ:“:‘?:I:;;I:'!r:mlf:l‘m:::;;‘wm';‘mm‘ citsine froem the gavermor of "Sl“l:
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E-rmasil - ruampaigpistr onth Wekrtesmmww istror.th

OfficeLaberstory
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-670177 MTC No, EEL, BP, 1210167
| 4. Power Amplifier Briel&Kjer 2706 SN 1517650,
10. Speaker Tannoy Limited, Great Britain British Patent No. 215300
11. Digital Multimeter Agilent 344014 SN MY44005560.
12. Programmable Atieruator Tamagnwa TPA-303A SN 2212,

Calibration Procedure -

‘This instrument was calibrated by using calibration procedures ne CP-102-02 and CP-102403, which
wiere based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periadic tests (2013). These calibration
procedurcs were related 1o the clectrical and acoustic signal tesis. The electrical signal test was carried aut with the
direct measuresent method, The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

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

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

The reparted expanded uncertainty is bused upon a standard uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of approximately 95%,
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation Maximun itted
Signal {48} [Before adjust| Afier adjust| valeeldB)| Hmit class 2 +dB)|  (1dB) of measurement {+dB)
136 112.2 1130 0.0 Lo 030 Nia
Note: The external calibration adj was firstly The internal s

was then completed at the display of 1158 dB.

2. Sclf-generated noise

2.1 Normal test

Mensured value Uncentainty Maximum-permitted uncertainty

(dB) +dB} of measurement {+dB)

4.5 010 Nia

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

Frequency | Measured i Maxi permitied

Weighting [ value (dB) (+dB) af measurement [ £dB)

Aweight| 155 010 A
C-weight| 202 0.10 NA
Flat 12 010 NA
Date of Calibration : 25 Jan, 2024 244
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‘ 3 ical signal test of 5. Long-term stability
Froquency | Devialion from frequency resposse curveldB) Timmit | 1 inty | Maximum-permitted | i Measured Deviated | Acceptance limit Uncertainty Maximum-permitied uncertaingy
(Hz) A-weight Coweight Flat chass 2 (+dB) (+dB) of measurement (+dB) value (dB) value (dB) | class 2 (+dB) {HdB) of measurement (+dB)
125 0.5 05 0.4 L5 0.45 05 Begin 54.0
on 0.3 010 ol
1000 0.5 0.9 LB Lo 045 0.6 End 540
8 000 1.9 24 25 0 045 o7
6. Frequency and time weightings at 1 kHz
4. Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kilz
Frequency | Deviation from frequency resps Timit |1 inty| Maxi permi i Frequescy Measured Devisted | Acceptance limit Uncertainty Maximum-permitied uncertainty
{Hz) A-weight C-weight Flat class 2 (+dB) (+dB) af measurement {+48) Weighting walue (dB) value (dBY | class 2 (+dB) (=B} of measurement (+dB)
63 ol 0.1 oo kil 0.20 0.6 A-weight M0 0.0 0.2 0.20 0.2
125 o 0.1 oo L5 0.20 0.6 Crweight 94.0 0.0 0.2 0.20 0.2
2350 0l 0.1 no L5 0.20 0.6 Flat a4.0 o 0.2 0.20 0.2
300 (U] 01 ol (] 0.20 0.6
1 000 (U] oo oo Lo 0.20 0.6 6.2 Time weightings at 1 kHz
2000 0.2 oo o0 0 0.20 0.6
4000 4 04 0.1 30 0.20 0.6 Frequency Measured Deviated | Acceptance limit Uncertainty Masimam-permitted usceriainty
B 000 0.7 0.6 0.2 5.0 0.20 0.7 Weighting value (dB} vabue (dB) | class 2 {+dB) (+dB) of measurement (£dH)
| Fast 940 00 0.1 0.30 02
Slow 4.0 00 0.1 0.20 02
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration @ 20 Jan. 2024 419
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7. Level lincarity on the reference level range 7. Level linearity on the reference level range (cont.)
Anticipated Measured Deviated | Acceptance limit Uncertainty Maximum-penmitied nnuminﬂ Anticipated Measured Dreviated | Acceptance limit Uncertainty Maximum-permitted uncertainty
value (dR} walue (dBs) valoe {dB) | chass 2 (+dB) (+d} af measurement {+dB) walue (dB) value (4B} value (dB) | class 2 (+dB) (+dB} of messurement (=dB}
123 1220 o0 (B} 0.30 0.3 34 341 .1 11 030 0.3
122 1220 0.0 Ll 0,30 03 33 332 02 L1 0.30 0.3
121 1210 0.0 Ll 0.30 03 32 322 02 11 03 03
120 1200 0.0 Ll 030 0.3 31 313 03 11 030 03
19 190 0.0 L1 030 03 30 304 04 11 030 0.3
114 114.0 0.0 L1 0.30 03
109 109.0 0.0 11 0.30 03 8. Level linearlity including the level range control
[12] 4.0 [ L1 030 0.3
99 9.0 0 11 .30 0.3 At reference sound level on the reference level range
94 940 L] 1.1 0.30 03 Anticipated Measured | Deviated | A i i permitied
#9 89.0 00 11 030 03 i walue (dB) walue {dB) | value (dB)|limit class 20+dB)|  (+dB) of measurement (+dB)
B4 4.0 0.0 L1 030 0.3 40-130 94.0 W0 oo 11 0,30 03
79 9.1 i1 11 0.30 03 30-120 94.0 w0 0.0 1.1 0.0 03
4 4.1 .1 11 030 03 20-110 94.0 W0 00 L1 0.0 03
&9 69.1 @1 L1 030 03 20-100 94.0 W0 0.0 11 030 03
L= 64.0 .0 11 030 03
59 59.0 0.0 Ll 00 03
54 54.0 00 1.1 030 03
a9 49.0 0.0 11 0.30 03
44 440 0.0 1.1 0.30 03
kL) 0.0 00 1l 030 03
Diate of Calibration - 29 Jan_ 2024 6/9 Date of Calibration : 20 Jan. 2024 79
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8. Level linearlity including the bevel range control

Al reference Jevel at § dB greater than the under-range on a level mnge

Anticipated Measured Devinted | Acceptance | Uncertainty | Maximum-permitied uncertainty
s value (d} wvalue (dB)  |value (dBY limit class 200dB)  (+dB) of measurement L+dB)
40-130 a5 450 00 1 0.30 0.3
30-120 35 35.0 00 L1 030 0.3
20-110 15 253 03 0.30 03
20-100 25 25.2 02 0.30 0.3
20-90 25 251 ol 1.1 030 03
20-80 25 250 00 L1 030 03
9, Tome burst response
Time Toneburst Measured | Deviated | Acceptance | Uncertainty Maximum-permirted uncertainty
Weightmg | Duration, Thims) | vabue (dB) |value (dB)| limit class 20dB) | (+dB) of measurement (+4B)
200 1157 03 410 0.20 03
Fast z 989 0.1 +10; 2.5 0.20 0.3
0.25 298 4.2 +LS: 5.0 0.20 03
200 109.5 o1 +1.0 0.20 03
e 2 9.8 0.2 +1.0;-5.0 0.20 03
200 109.9 -0.1 10 0.20 0.3
SEL 2 0.0 (1] +10: 2.5 020 03
025 0.9 0.1 +1.5: 5.0 @20 03

Date of Calibration @ 29 Jan. 2024

B/9

The rewdts relate anty 1o the iterms tested/calibrated or value sssigned. e
Achertising the RepenCersfcate and publicity of the results esceps in full are peobibited unless withen permisiion & aiitaned fom the gevemor o

TR

FABLMTC00Z R

i

NEC-TISI-TIS [ T35

AUTETR

Hiad Office Officeaboratary Office
35 Mu 3 Tambeon Khiong Ha, fenphos Knlong Luang.  Soi 1€, Bangpoo Inckstiial Estate, Sukhumat Road, 156 Phahonyothin Fioed, Chatuchak, Bangkok 10000
Changwat Pathumthari 12120, Thaland Amphos Muang, Crangveet Sarmutprakan 10780, Thaland  Thallardl

Tel. 466) 0 2579 112330 ext. 5215, §225, 53T
Fawc (66} 0 2579 B592
E-mail : sumalesgtistr orth

Tel (66} 0 2577 %000
Faoe. (66 0 2577 5009
Emal. ; nurnpaigtistr.ar:th Wabste e 106 th

Tel. j66) 0 2323 1672480 e 115, 116
Fau (86} 0 2323 9165
E-mail ; racgptist.orth

Tel. {541 0 2577 9000
Fae. (66} 0 2577 5009
E-misl  rummpsiigtitr orth Websheswww.tistr. o th

Tel_ 66} 0 2423 167280 e, 115, 116
Fan. [68] 0 2323 5165
E-nail ; mic@tistronth

CALIBRATION 0037
S : —
THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)
Request No. 21-670177 MTC No. EEL. BP. 120167
10, Peak C sound level
Mumber of cycles | Anticipated | Measured | Deviated | Acceptance | Uncestainty | Maximum-permitted uncertainty
im best signal value (dB) | value (dB) [value (B limit class H+dBY)  (+dB) af measurement (+dB}
Camplete cycle 125.4 125.8 0.4 an 0.20 0.35
Pasitive half cycle 1244 1243 0.1 20 0.20 0.35
Negative half cycle | 124.4 124.3 0.1 20 0.20 035
11, Overload indication
Measured value (EB) el o
Deviated Maxi L
Positive MNegative
ane-kalf cycle oae-half cycle value (dB)  [limit class 20+dB) (=B of measurement (=dB)
1330 133.0 oo LS 020 0.25
12. High-level stability
Measured Deviated | Accepeance limit Uncertainty Maximum-permitted uncertainty
Time:
value (dB) value (dB) | class 2 (+dB) (+4B) of measurement (£dB)
i s 00 03 0.10 o1
End 129.0
Calibrated by © Approved by
Ak d E:/rp@ﬂ/
{Mr. Wittawat Supanich)
Electrical and m@]ﬂmm Labaratory
Date of Calibration 2% Jan, 2024 Industrial Metralogy and Testing Service Centre
Date of lssue + 20 Jan, 2024 Ref @ 2011267010300005003
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CALIBRATION CERTIFICATE
Submitted by + Integrated Research Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
Calibrated at  Elestrical and Electranic Standasds Laboratory, Industrial Metrabegy and Testing Service Centre.
Soi |C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280

Instrument Calibrated Ambient Environment
Descriprion : Saund Level Meter ‘Temperature 133 £3)°C
Mnufiscturer T ACD Relative Humidity {50+ 15) %
Model : 6236 Ambient Pressure £(101.32521.5) kPa
Serial No. 1212014
Microphone : TOSINR Mo.76235
Preamplifier e
Standards used :

1. Band Pass Filter Wavetek 7524 SN 00010494,

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

3. Decade Atenuater Ando AL-205 SN 00464602,

4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY $4042668.

5. Digital Function Synthesizer NF Electronic Instruments DF-1934 SN 122037,

6. Dagital Multimeter Fluke 85204 S/ 4085007,

7. Pistonphone Rion MC-72 5/ 00402446,

8. Measaring Amplifier Brikel&Kjer 2636 SN 1537484,
Date of Receipt ;3 Jan, 2024
Date of Calibration : 29 Jan, 2024 149
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9. Power Amplifier Brikel&Kjmr 2706 SN 1517630,
1. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
11. Digital Multimeter Agilent 344014 SN MY44005560.
12. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure -

This instrument was calibrated by using ealibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013}, These calibration
procedures were related 10 the electrical and acoustic signal tests, The electrical signal test was caricd out with the
diveet measurement method. Tlse acoustic signal test was performed in an anechoic room with the comparisarn
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable 1o the International System of Units through the National Instinste of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refier 1o the
measured values only.

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

Date of Calibration : 29 Jan. 2024 e
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1. Absolute Sensitivity

Reference Acoustic | Messured value (dB) | Deviation| A L ity | Maximum-permiticd
Signal (dB) Beefore adjust] After adjust imit class J+dB)  (+dB) of measurement (+dB)
11393 1138 1139 .0 Lo 0,30 NIA
Note: The external calibrati j was firstly d. The internal calibrati i

was then completed at the display of 1141 dB.

L Selfgenerated nolse

2.1 Normal test

Mensured value Uncertainty Maximum-permitied unceriainty
dB) i+dB) of measunement (+dB)
238 010 NiA
2.2 The microphone of the sound level meter was replaced by electrical signal input deviee
Frequency | Measured | Uncertainty | Maximum-permitied uncertainty
Weighting| value (dB) [ (+dB) of measurement (4B}
A-Weight 170 .10 NiA
C-Weight 258 010 Nia
Flat 304 oo NiA
Date of Calibration : 29 Jan. 2024 3/9
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1A ical signal test of

Frequency | Deviation from frequency respanse curveldB) | Acceptance limit | Uncertainty | Maximum-permitied uncertaingy
(Hz) Acweight Crweight Flay cluss 2 {+dB) (dB) of measurement {+dE)
125 0.6 04 0.4 1.5 0.45 0.6
1 00 0.9 -0.8 08 1.0 045 0.6

L 09 08 1.1 50 045 o7

4. Electrical signal test of frequency welghtings

Frequency | Devistion from frequency da) | A Hienit |1 Maximum-permitted uscenainty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dR) of messurement (+dB)
63 03 ol LT 20 020 0.6
125 0.1 0l LT 15 0.20 0.6
250 0.1 0.0 L7 13 0.20 0.6
00 ol 1 LB 18 0.1 n.a
1000 oo 00 0.0 Lo 0.20 0.6
2000 0.1 -0.1 a0 0 0.20 0.6
4000 D4 0.3 0.1 10 0.20 0.6
& 000 2.4 6 0.2 50 0.2 o7
Date of Calibration : 20 Jan. 2024 49
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5. Long-term stability
Measured Deviated | Acceptance limit Uncesainty Maximum-permitied uncertainty
Time
salue (di3) value (dB) | class 2 {+dB) (+dB} af mexsurement (+dB)
Begin 94.0 |
00 03 0.10 01
End 9.0
. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Devisted | Acceptance limil Uncerainty Maxamum-permitted umceriainty
Weighting vabue (di8) value (dB) | class 2 (4dB) (+dB) of messurement (+dB)
A-weight 94.0 0o 02 0.20 0.2
C-weight 940 oo 02 020 0.2
Flat 4.0 o0 02 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency © Measumed Deviated | Acceptance limit Uneertainty Maximum-permitted uneertainty
Weighting value (4B} value (dB) [ chas 3 (4dB) (+dB) of measurement (+dB)
Fast 4.0 oo o1 0.0 02
Show 4.0 oo 01 02 0.2
Leg S4.0 oo 0.1 020 0z
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7. Level linearity on the reference level range
Uil
Anticipated Measured Deviated | Acceptance limit Uncestainty Maximum-permitted uncestainly
value (d8) value (dR} value (dB) | class 2 (+dB) (+dB} of measurement (+dB)

123 123.0 0.0 11 0.30 0.3
122 1220 0o L 0.30 0.3
121 1210 00 LI 0.30 03
120 1200 0.0 11 0.30 0.3
119 115.0 0.0 11 030 0.3
114 1140 0.0 11 0.30 0.3
109 109.0 0.0 11 030 03
104 104.0 00 11 0.30 0.3
9% 99.0 0.0 Ll 0.30 0.3
94 4.0 0.0 11 0.3 0.3
L 89.0 0.0 1.1 0.30 03
84 54.0 0.0 11 0.30 03
7 9.0 0.0 11 0.30 03
i 71 0l L1l 0.30 03
L 69,1 ol Ll 0,30 0.3
64 64.0 oo ] 0.30 03
| 59 59.0 0.0 11 0.30 03
54 540 0.0 11 0.30 03
49 9.0 0.0 11 0.30 03
44 440 00 11 0.30 03
9 390 (1] 11 0.30 0.3
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7. Level linearity on the reference level range {cont.)
Anticipsed Measared Deviated | Acceplance Hmit Uncertainty Magimum-permitied uncertanty
value (dB) value (dB) witlue (dB) class 2 (+dB} L+dm) of measurement (+dB)

34 34.1 o1 L1 0.30 0.3

33 112 0.2 Ll 030 0.3

32 322 02 11 0.3 0.3

3 313 03 1.1 0.30 03

30 303 03 11 030 0.3

K. Level lineardity including the bevel range control

Al reference sound level on the reference level range

Anticipated Measured | Deviated 1 Maxi P
Hange
vahue (di) value (dB) | value (dB)Y limit ¢lass 2+dBY  (=dB) of measurement (+dB}
A0-130 94.0 4.0 00 L1 030 0.3
30-120 94.0 W40 00 L1 030 0.3
20-110 94.0 4.0 00 (W] 0.30 03
20-100 M0 4.0 o0 Ll 0.30 03
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8. Level linearlity including the level range cantrol
Al reference level at 5 dB greater than the under-range on a level range
Anticipated Measured Devisted | Acceptance | Uncerainty | Maximum-permitted unceriainty
il value (4R} value (4B} i it class 2 +dB)|  (2dB) of measurement (+dB)
A0-130 45 45.0 oo L1 0.30 03
30120 35 350 n.o Ll 0. 03
20-110 25 254 0.4 11 0.30 0.3
20-100 25 252 0.2 11 .30 0.3
20:90 25 250 (1) 11 030 0.3
20-80 25 5.0 o0 L1 030 0.3
9. Tane burst response
Time Taneburst Measured | Deviated | Accepsance [ Uncertainty | Maximum-permitted uncertainty
Weighting Duration, Thims} | value (dB) |vakue (dB)| limit class 2(dB) | (+dB) of measurement (+dB)
200 1158 02 +1.0 0.20 03
Fast 2 982 0.8 +1.0;-1.5 0.20 03
0.25 895 0.5 +1.5;-5.0 0.0 03
200 109.5 -1 +1.0 0.20 0.3
Slow
2 9.8 02 +L.0; 5.0 0.0 03
200 a9 0.1 1.0 0.20 03
SEL 2 0.0 00 +1.0;-2.5 020 03
0.25 809 0.1 +1.5,-5.0 020 03
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10, Peak C sound level

Number of cyches | Anticipared | Measured | Deviated L inty | Maximam-permitied
in test signal value (dB) | value (dBY |valuc (BH lmit class 2+dB)|  (+dB) of measurement {+dB)
Camplete oycle 1254 1258 04 i 0.20 0.35
Pasitive half eycle 124.4 1242 -02 0 0.20 0.35
Negative half cycle 1244 1242 0.2 20 0.20 035

11. Owerload Indication

Measured value (dB) <
Deviated 1 i imumn-pe d
Pasitive Negative
ane-half cycle one-half eyele value (dB) | limit class 2(+dBY  (+dB) af mensurement (+dB)
1330 1330 00 LS 020 0.25
1. High-level stahility
o Measured Deviated | Acceptance limit Uncerainty Maximum-permitied uncerainty
ime
value (dB) value (dB) | class 2 (+dB) LB} of measurement {48}
Begin 129.0
n.o 0.3 010 o1
End 129.0
Calibrated by Approved by ;

" Yk 3,

(Mr. Wittawat Supanich)

Electrical and Dﬂmﬂ Laboratory
Industrial Metrology and Testing Service Cenlre
Ref: 201 1267010300008004

Date of Calibration : 29 Jan. 2024
Date of Issue + 30 Jan, 2024
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CALIBRATION CERTIFICATE

Submitted by + Integrated Rescarch Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A, Srimahaphote, Prachinbusi, 25140

Calibrated at < Eleetrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,

Instrument Calibrated - Amblent Environment

Dieseriptinm + Sound Level Meter Temperature Hr-EX Lo

Banufacturer L ACO Relative Hurmidity {50+ 15) %

Madel 16236 Ambient Pressure +(101.325+1.5) kPa

Serial Mo, 1212015

Microphone + T052NR No» 76236

Preamplifier x-

Standards used ;

1. Band Pass Filier Wavetck T52A S/N 90010444,

2. Condenser Microphane Brilel&Kjie 4180 S/N 2889571,

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

4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
5. Digital Funetion Synthesizer NF Electronic [nstruments DF-193A /N 122037,
6. Digital Multimeser Fluke 85204 S/N 4985007

7. Pistonphane Rion NC-72 S/N 00402446,

8. Measuring Amplifier Bribel &K jer 2636 S/ 1537484,

Diate of Receipt © 3 Jan 2024
Date of Calibration : 30 Jan. 2024 1)
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Changwat Pathurrthani 12120, Thaland #enphoe Muarg, Cf 10280, Thadand  Thaiardd

Tel (46) 02577 9000 Tel. (6610 2323 1672-60 et 118, 116
Fae. {66) 0 2577 9000 Fax. (66) 0 2323 9165
E-mail: rumpsigptistr.orth Webmitesava bstrorth  E-mail « elcglistr o g

Tel. (56} 0 2579 1121.30 ext. 5215, 5225, 8217
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9. Power Amplifier Brisel&Kjer 7706 SN 1517650,

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

11, Digital Multimeter Agilent 344014 SN MY 44005560,

12, Programmable Anenuator Tamagawa TPA-303A S/ 2212,

Calibration Procedure :

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

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

The mformation an actual reading is attached herewith and the uncertainty limits quoted refer o 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%.
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1. Absolute Sensitivity

Reference Acoustic Messured value (dB) | Deviation | Acceptance | Uncertainty | Maximuns-permined uncertainty

Signal {dB) Biefore adjust] After adjust| valueldB) |limit class M tdB)|  {+dB) of measurement (+dB)
113.83 1138 139 oo Lo 030 Nia
Note: The extemal cali was firstly The internal calibration adj

was then completed at the display of 1139 dB.

2. Self-generated noise

2.1 Normal tesi

Measured value Uncerminty Maximum-permitied uncertainty

(dRy (+dB} of measwrement (+dB)

2.6 010 NiA

2.2 The microphane of the sound level meter was replaced by electrical signal input deviee

Frequency | Measured | Uncertminty | Maximum-permitted uncertainty

Weighting | value (dB) | (3dm) of measurement (+dB)

A-Weight 187 0.1 N/A

C-Weight| 207 0.10 NiA

Flat 263 AL N/A

Date of Calibration : 30 Jan 2024 are
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3 ical signal test of freq 13
Frequency | Devialian from frequency respanse curveldB) plance limit | L i imum-permitted
(Hz) A-weight Cowelght Flat cluss 2 (+dB} (4B} of measurement (+481
125 0.5 0.6 o4 LS 045 0.6
1 000 -1.0 1.0 -08 10 045 0.6
& 000 0.6 0.6 o7 50 0.45 0.7
4. signal test af Ir ighiis
Frequency | Deviation from frequency response curveldl) | Acceptance limit L Maximsm- itted
(Hz) A-weight C-weight Flat class 2 (+dB) (+dB) of measurement {+dB)
63 w1 0.0 0.1 20 0.0 0.6
125 .1 o1 oo 1.5 0.20 06
250 g 0o on L5 0.20 L2
500 00 oo on L5 0.20 06
1 000 00 0.0 oo Lo 0.20 06
2000 0.1 01 on 20 0.20 0.6
4000 D4 0.4 -0.1 LR 0.20 0.6
& 000 D6 .6 -0.2 a0 0.20 0.7
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5. Long-term stubility
u Measured Deviated | Acceplance lmit Uneertaisty Maximum-permitted uncertainty
me
value () value (dB) | class 2 (+dB) (+dB) of messurement (+dB)
Begin w0
o 0.3 010 01
End W0
6. Frequency and tme welghtings at 1 kHz
&1 Frequency weightings at 1 kHz
Freguency Measured Deviated | Acceptance limit Uncestaingy Maximum-permitted unceriainty
Weighting walue (dF) value (dB) | class 2 (+dB) [+dB) of measurement (+dB)
A-weight 94.0 o 0.2 .20 02
Cweight 940 0.0 0.2 0.20 02
Flat 94.0 o 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency Measured Deviated | Acceptance limit Uncertainly Maximum-permitted uncertinty
Weighting wabue (dR) value (dB) | class 2 (+dB) (+dB) of measuremens (=dB)
Fast 84,0 [L11] 1 0.20 02
Slow S4.0 (111 @l 0.20 0.2
Leg 4.0 0.0 0.1 0.20 0z
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7. Level linearity on the reference level range

Request No, 21-670177

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

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

—

MTC No. EEL, BP. 140167

Anticipated Measured Deviated Timit i permited —‘
walue (B} walwe (dB) walue (dB) chass 2 (=dB) i+dB) of measurement (HdB)

34 340 0.1 L 0,30 0.3

33 11 01 L1 0.30 02

32 3zl 1 Ll 030 03

3 3L2 02 L1 0.30 0.3

30 w02 02 11 0.30 0.3

8, Level linearlity including the level range contral

A reference sound level on the reference level range

Tel. (56) D 2577 9000
Fax. (84 0 2577 9008
Earai: i

Tel. (64 0 2323 167280 et 115, 116
Faw (66} 0 2523 9145

th  Emal:

Anticipated Measured Devisted | Acceptance limit Uneertainty Maimum-permitted uncertainty
value (dB) walue (di) valug (dB) | class 2 (+dB) 0B} of measurement (+dB)
123 1730 00 L 0.30 03
122 1220 0.0 Ll 0.30 0.3
121 121.0 0o LI 0.30 0.3
120 120.1 ol L1 030 0.3
119 [SCA] ol L1 030 0.3
114 114.0 0.0 L1 0.30 0.3
19 109.0 0.0 L 0.30 0.3
104 104.0 0o LI 0.30 03
o 99.0 0.0 LI 0.30 03
L] G40 0o L1 0.30 03
B9 9.0 0.0 Ll 030 0.3
B4 B4.0 0.0 LI 0,30 0.3
79 79.0 0.0 LI 030 0.3
7 741 01 Ll 0.30 0.3
69 69.1 [ LI 030 0.3
64 64.0 0.0 LI 030 0.3
59 59.0 00 LI 030 03
54 540 0.0 L 030 03
49 49.0 00 11 030 03
44 4.0 0.0 Ll 030 0.3
39 39.0 00 L 0.30 0.3
Date of Calibration © 30 Jan. 2024 6/9
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Anticipated Measured | Deviated | Accepance | Uncertainty | Maximum-permitted upcertinty
Hange
vabue (dR) walue (dB) |valee (B limit class 200dBY  (+dB) of measurement (=dB}
40-130 84.0 94.0 oo 11 030 03
30-120 94.0 4.0 0o 11 0.0 03
20-110 94.0 4.0 an 1.1 00 03
20-100 94.0 4.0 a0 1.1 030 03
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TUTISTR CALIBRATICN 07

THAILAND IMSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

Request No, Z1-6740177 MTC Mo, EEL. BP, 1410167
8. Level lineardity including the level range control
At reference level a1 5 dB greater than the under-range on a level range
S Anticipated Measured Deviated i Maxi perminted inty
walue {dB) walue (dB) value (ABY limit class H-dB)|  (2dB) of measurement [dB}
40-130 45 45.0 00 L1 0.30 0.3
30-120 35 35.0 00 L1 0.3 0.3
20-110 25 254 04 LI 0.30 0.3
20100 25 254 04 L1 0.30 0.3
20-90 25 252 02 Ll 0.30 0.3
20-80 25 252 02 11 0.30 0.3
9. Tone burst response
Time Tomeburss Measured | Deviated | Acceptance | Uncentainty | Maximum-permitted uncertninty
Weighting Duration, Tedms) | value (dB) |value (dBY limit class HdB) (+dB) of measurement (+dB)
200 1158 02 410 0.20 0.3
Fast 2 988 02 +1.0;-2.5 0.0 03
025 89.6 0.4 +1.5;-5.0 0.0 03
i 200 s -0.1 £1.0 0.20 03
2 89.6 0.4 +1.0; -5.0 0.20 0.3
200 100 (11} 210 0.20 03
SEL 2 90.0 00 +L.0; -5 0.20 03
0.25 0.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration - 30 Jan. 2024 “
o e e el anly 1o the items esteicalrated o vive aignod. A
Advertising the ReportCerficate. ’ L s i full are per, prisiisiien is obtsined from the gmmarn'ﬂn._

FMBLMTC002 Rinv.

; NEC-TISETES [ T35
TUTETR

CALIRATION (037

THALLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TESTR)

Request No, 21-6700177 MTC No. EE]
10, Peak C sound bevel
Numberofcycles | Anticipated | Measured | Deviated | Acceptance l Uneertainty | Maximan-permitted uanry‘
in test signal value (dB) | value (dB) |value (dB) limit class 2(+dBY (B of measurement (=dB)
Camplete cycle 1254 1258 o4 i 0.20 033
Positive half cycle 1244 124.3 0.1 2.0 0.20 0.35
Negative balf cycle 124.4 124.3 0.1 20 0.20 03s
1. Overload indication
el Deviated Acceptance | Uncertainty | Maximum-permitied uncertainty
Positive Negative
ome-hall eycle ane-half eycle valug (dB) |limit class 20+dBY  (+dB) of measurement (+dB)
1330 133.0 00 15 0.20 025
12, High-level stability
1l Measured Deviated | Accepance limit Uncertainty Maximur-permitied uncernainty
i value (dB) walue (4B} | class 2 (4dB) (44B) of measurement (+dB)
e i 00 0.3 0.10 o1
End 129.0
Culibrated by - Approved by :
N tbosird.

(Mr. Wittawat Supanich)

Eleetrical and smn‘ﬂlﬁam Laboratory
Diate of Calibration : 30 Jan, 2024 Industrial Metrology and Testing Service Centre
Drate of lssue + 31 Jan. 2024 Refl = 2011267010300008005
End of Cenificate

The results salate only to the fems testecicalibrated or vilus ssigned. oy
Achertiing the Repart/Certitcate and publicity of the rasults axcept in full are profiited unless wiithen permission s ablained fram the gl xitl

FRASLAMTC002 Rarv.

Fead OFf OfficaLaboratony off Head Off: O STatemchy e . Barghok
35413 Tanbon FcrgHa, Amphos KikrgLuing, 50116, Banape kst Estaa, Sukhumt P, 196 reonyoiin o, Chetichil Bangck K0, 35 k03 vt Khong Ha Arghce o Lusng, 56 1€ Bagpoo ek Esate, Skt Rose, 196 Prahoryctin s, Chathil, ik
Changwat Pathurrehani 12120, Thatand Amihon Muang, Cranwal Saretprakan 10280, Trland  Thailand Changwat Pathumthani 12120, Thadand Amphoe Muang, Changeat Samtpeekan 10280, Traland - Thaland sa17
Tel. (650 2577 $000 Tol. (661 0 2323 167280 ead. 115, 116 Tel, (6510 2579 1121-30 et 5219, 5225, 5217 Tel. (66} 0 2577 8000 Tel, 5] 0 2323 1672-80 ext. 115, 116 Tl (4} 0 2579 102130 ect. 5219, 5225, 5217
Eame. (86] © 2577 B0F Faw (86} 2323 9165 Fax (56) 0 2575 8562 Fax {6610 2577 9009 Fae (66} 0 2323 7165 Fax. [4610 2519 8552
Email : rumpuigtistronth Webskewwwiisttonth  Email : micgtistr.orsh E-mal : sumalesgtistonih Eerrud Emal S i
o TUTIETR  memnmaana AVTETR  wenmmmmss
Request No.  22-67/0234 MTC No. PSL-H 0074/ 67 Request No.  22.67 /0234 MTC No. PSL-H 0074 /67
. . .
Certificate of Calibration Deacription of Unit Under Caibration
Customer : Integrated Research Center Company Limited
Customer : Integrated Research Center Company Limited Address : 122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140
122, T.Thatoom, A.Srimahaphote, Prachinburi, 25140 Item : Th H (Thermal Envi Monitor)

Ttem : Thermo-H; (Thermal Envi Maonitor) Serial Number : 10027486

Model /Type : HD32.2 Calibration Required :  Temperature at (20, 30, 40) °C

Serial Number : 10027486 Ambient Condition : Ambient temperature (23 £ 3) ©

Manufacturer : Delta OHM | Relative humidity (55 £ 20) %

Date of Request : 28 December 2023

Date of Calibration : 11 January 2024

The certifies the above equipment was calibrated in dance with the ised I ional
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WILCP,18.

The reparted expanded inty of is stated as the standard uncertainty
of Itiplied by the ge factor &= 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %.

Calibrated by :

(Ms. Panit Thummasri)

7 Direc
: b
 and Tempeegerr 157N | v
Ref. No:  2012266122805065003
Issued Date : 26 January 2024

Page 1 of 4

The results relate orly 5o the Rems tested calibrated o value assined
#advertisng Ehe Report/Centficate and publiciy of the results eagt in il sne prohibhed Lniess witten permission is citaned from the govermsr of TISTR,

FABLMTC. D02 R d
bead Offke OfficerLaboratory offes

35 M 3 Hong Ha. Amphoe i3 Sai 1, B | Estate, Sukhurms Road, 196 Phahonyothin Rosd, Chatuchal, Barglok 10900,
Changweat Fathumthani 12120, Thaland #mphos Muang, Changwat Sarnutprokan 10280, Thaland  Thailared

Tel. [66) 0 25T 5000 Tel. (86) 0 23523 1672-80 ext. 115, 116 Tel (66} 0 2579 1121-30 et 5219, 5225, 51T
Face, (661 0 2577 9009 Fae. {66] 0 2323 9165 Fan. {66) 0 2579 8502

Eral th oot Emal: E-mid: surmaleegéistrorth

Laboratory Address : Ph v and T Standards Lak y

Soi 1, Bangpoo Industrial Estate, Suki it Rd.. S 1

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this lak y is the I ional Temp Scale of 1990.
Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no, WLCP. 18,
Support Equipment :

T & Humidity C lled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4 B

That rirsd relate anly o tha items tested/calibrated or ualue assined

Ackrertiing the Repoet Certficate and putiicty of the results except in full soe prohibited unkes wetten perission (s obtained fiom the gerowmer af TISTA,

FRLBLMTE.002 Rev.d

Haad Office Office/Latoratony Office

388 3 Tarrbon Khlcng Ha, Amphoe ShlongLuang,  50i 1€, Bangpoa indlstrial Estate, Sukhumit Fcad, 196 Phahenynthin Ausd, Chatuchak, Bangkok 1090,
Chargwat Pathwmthani 12120, Thalad Amphoe Muang, Crangwat Samutprkan 10280, Thaland  Thaland

Tl 663 0 3577 9000 Tel, (66 0 23923 16T2.80 et 115, 118 Tel, (6610 2579 112130 ext. 5219, 5225, 5217
Fae (66] 0 2577 9005 Fax. (66} 0 2323 9185 Fix, (66) 0 2579 8592

Emal i Email :

E-mail : sumalesgtistr.or th
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Request No.  22-67 /(0234 MTC No.

Results of Calibration :-

Table : Temperature Measurement (@ Wet Bulb { Tn)

Average Average Comection Expanded
Peasured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
] (°C) °C) [-3 ]
19.9 19.8 0.1 0.50
299 298 0.1 0.50
40.0 398 0.2 0.50

Table ; Temperature Measurement (@ Dry Bulb (T )

Average Avernge Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of ULIC of Measurement
°C) (°C} (°C) (25C)

19.9 20.0 A1 0.51
29.9 298 0.1 0.50
40,0 398 0.2 0.50

Page 3 of 4

The results elate crly to the i
-ate el publichy af the sesutts cscapt i

pwituccalibrater or value assigned

Ackvariking the Repart/Cer

are peahibed unless witten pemmission & otaned from the go

PSL-H 0074 / 67

[ A ) Without Adjustment { ) After Adjustment

Head Office Office/Laboratory Office
36 W 3 Tambon Khiorg Ha, Anghos Khlorg Lusng, 501 1, Bangpao st Estate, Subburmit Road,
st Pathunthani 17120, Thatand
1661 0 2577 5000

[66) 0 2477 9005

sl ; Fumpsigeitr.arsh Wedritewa s

Amphos Musne, Crrgeet Samutpraken 10280, Thatand  Thailand
Tel. (65) 0 2323 167250 et 115, 116

FMBLAMTC 002 R 4

196 Phahanyoinin Foad, Chatuchak, Bangkok 1000,

Tel. (5€) 0 2579 1120-30 axt, 5219, 5225, 5217
Fax. (6] 0 2579 8552
E-mal. : sumaleegitistrar th

TUTETR

s

Request No.  22-67 /0234 MTCNo. PSL-H 0074/ &7
Results of Calibration :-
Table : Temperature Measurement @ Globe Bulb { Tg )
Average Average Comection Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUIC of Measurement
1°C) ("C) °C) £°C)
19.9 20.0 0.1 .50
299 299 0.0 0.50
40.0 399 0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

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

existing at the time of measurement only.

«..end af certiffcate. ..

Page 4 of 4 T,

The results relite orly b the items tested/calibrated o
Achvertising the Report/Certificate and publicity of the sesutts except in full ane pronbited unls

e
ther permission s cértained from the gavemor of TETR

FRABLMTC.002 R d
Head Office

35 My 3 Tamkon Krlcng Ha Amphos Khlgrg Lusng,
Changwat Pathumthari 12120, Thlard

Tel. [66] 0 2577 5000

Faue (86) 0 2477 9008 x (661 0 2523 9168
E-mal : rumpalgeistr onth Webstewswwtisiionth  Email | méctistrarth

C¥fice/Laberatery
Sal 1€, Bangpeo In

Office
196 Phaharyothin Fioed, Chaturhak, Banghok 10900,
Thailand

Tel, (68 0 2579 1121-30 ek, 5219, 5225, 5217
Fas (6610 2579
E-mall - sumaleegeinr

Albrgus Specialty Gases
Airgas i
- tiag1 Easton Hoad

45 A Ligie company Flensaeadville, PA e

ph——
CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
Customes: BANGKOK INDUSTRIAL Customer PO Numbar. 5222002512
GAS COLTD

Part Numbar: ED2NIOE15AC255 Rle T 180 1

Cyfindar Number:  EB0152518 Cylinder Volume: 144.0CF

Laboratory: 124 - Plumnsteadvills - PA Cylinder Pressure; 2015 PSIG

PGVP Number. A12022 Valve Cutlet: 330

Gas Coda: H28,BALN Certification Date: May 31, 2022

- Date: 2028
Aot et e A A sty P Ayt oo Gaseou Cisbaon Sascrds ey 31127 erert S0
H=4
sk Fas srkess clforsise sclee.
R —
ANALYTICAL RESULTS
Compenent Requested

Actual Protocol Total Rolatrve
Concentration Method Uncertainty
HYDROGEN SULFIDE  50.00 PPM 48.58 PPM @1

Concentration
e T e el L . ... N
+- 2.0% NIST Traceatis [T

Dates

HITROGEN Batance
L e ST

CALIBRATION STANDARDS
Typs Lot c No__ Goncantratian Uncertzinty _ Expiration Date
GMIE 122401 1938401003 CCIESM 48,52 PPM HYDROGEN SULFIDENITROGEN T Jul 15, 2023
RGM 12338 CCE2M4IT 48.14 PPM HYDROGEN SULFIDEMNITROGEN HOT% Jan 25, 2021
The SR PAM or RGN noted abave 8 only 0 slaseioe i e GMIS seed in e ot af

ANALYTICAL EQUIPMENT
InstrumentMake/Mosal ____ Anaiytical Principla Last Multipoint Callbration
AAL-OMASDE- AT IETE NOLWV Hﬂ.m

Trisel Dt Available Upon Request
PERMANENT NOTES:PRODUCED IN ACCORDANCE WITH 15017028 REQUIREMENTS.

1=2 55% UNCERTAINTY
MOTES:PRODUCED IN
K=2 66% UNCERTAINTY
FO# 5222002512

NET WEIGHT 4,74 Kgs
GROSS WEIGHT 25.5 Kgs

WITH ISC1T028 RES

for Release

Page 1071

Airgas

icke cormpany

Alrge.am

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Nurmier: EOQ3NISSEBOACO20 Reference Number:  82-401285018-1
Cylinder Number; LL193324 Cylinder Volume: B34 CF
Labaratory 124 - Riverion (SAF) - NJ Cylinder Pressure: 2215 PSIG
PGVP Nurmber: BS2018 Valve Outlet: 880

Gas Code: NO MOX 502 BALN Cenification Date: Sep 05, 2018

Expiration Date: Sep 05 2026

Anamy

“EPA
BI0T-131501, uaing e smery pocecures xled. Anaytica
3 a6

for
o afiact e
VOIUTM AT D58 LIVESS Oherwese noled
D o Use This Cylinder bfow 100 paig. e 0.7 mejassmons.
ANALYTICAL RESULTS

Tra SAM. PRM or AGM noh

8 ooy in reference in e GMIG

‘Compenant Requested Actual Protocol Tatal Redative
Concentration  Eoncantration Mathod Uncertainty
WOX 50.00 FPM 50,71 FRM a1 ~i- 1.4% IST Traceasla DRIZ7/2018, OWDS2018
MTRIC QXIDE 50,00 PPM 50.67 PPM (1] #- 1.4% MIST Tracestle DRTAA, (M0ER018
SULFURCICMIDE  60.00 FRM 50.54 FRM =1 +1- 1.0% MIST Tracestl RIZTAI0NE, OWDSIZ01E
MTROGEN Rslance
—_—
CALIBRATION STANDARDS
Type Lot ID Cylindar No Concentration Uncertainty Expiration Date
NTRM 18060535 CCA4I585 5042 PPM NITRIC OXIDENTROGEN - 08% Jun 27, 3020
FHM 12368 5804118 20,85 PPM MITROGEN DICXIDEAIR +1.5% Jun 02, 3047
GaIS ToA00M04 [ee 8101 PPM NITROGEN DICXIDEMITROGEN - 2.0% dun 01, 2020
NTRM 14010327 KALOMITE 49,08 FPM SULFUR DIOXIDEMNITROGEN +-1.0% Apr 17, 2024

e ssay ard nel part of e

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Hicolet 6700 APV 100261 MO FTIR Aug 09, 2018
Hicolet 6700 APW1100301 M2 FTIR Aug 31, 3078
Hicolet 6700 APW1100381 S02 FTIR Jug 302018

Triad Data Avallable Upon Request
NOTES:PCH# 5218003535

Net weight: 2734 grams
Gross walght: 17353 grams

This calioration std. has been certified in accardance with the May 2012 EPA Traceability Protocg]
Document EPA-B0IR-12/531. All testing pracesses and measurements confarm fa the regqui
ISOAEC 17025 and 16 Airgas IS0 80012008 and retate anly tn bems idensfied on this ce
are carmified to be NIST Traceable with total uncertainty as detailed under Analytical Unce
documant shall not be repraduced in full without wnttan appraval of the issuar.

TESTING CERT Nao, 3082.05

.\
e WA T -
Appmvé‘u for Release

Page 1 of 824012060151
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iiaswa Certificate of Calibration
w_@.x
AT
=
Equipment: Balance Cerlificate Mo, C01233749
Model: BSAZ245-CW lssued Date: 03 Novemnber 2023
Serial Mo, (or 1D.); 34400341 Job No,: ‘WO-00008313
Manulaciures: Sarorius [Page: 1of 2
Condiion: In condition
Customer: Integrated Research Center Co, Ltd,
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
ondifion: 23°C t 06°C
Husmiidity BI%RH & 4.3 %RH
Cafbration Place Double A (1991) Public Company Limited,
(Water Labaratory IP1 (Balance Room])
1 Moo 2, Thatoom, Srimahaphat,
Prachinburi 25140 Thailand,
Callbration By: Mr, Piyapat Saidoung
Calibration Date: 02 November 2023
This Method used: In-house method, GAL-WI-47, Based on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by Mational Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Lid, Certificate No. C02222418
“Daas - QW‘}NOA
(Mr. Plyapat Saidoung) {Mr. Rungrod  Jenkittrakulchai)
Person in charge Authorized signatory

Tris curificaln i s the unis of masssnesusd assording lo he inuraienal Syslen of Unis (31, B provides inceabily of messremant i

intursaienal or nafional slandasd or oiher racogrized raional standard laborories.

Teshnslogy Limied.

Delivering Growth - in Asia and Beyond,

muitpied by the coerage ek fosd] o

ckin in Expovssion of Uncersainty in Muasusemint {GUM].
Th resudts rulsln oréy 1o the ilems iested, calibaied er sapind. The rapart shall

CAL-FM-CO-14: 12 Sap 2027

€& DKSH

Carfificate No.: CI233740 Page: 2of 2
Calibration Results:
Without Adjustment
Eccantric Eor: Weight 1o be 1/3 or 1/2 of Maximur capacity, taken from the center of the pan s a zero reference.
gl | el Nominal Test Valus 100 (gl
Refarance Points (g}
7 I T I
- | 0001 | oo | oooa1 | -noos

fthe standard deviation of welghing balance., Readability 00001 ()
MNominal test value (g) Standard Daviation
20 0.00004
200 0.00008
Error af indicabion fram nominal vaiue., 0.0001 g
Nominal Value | Convenfionsl Mass | Displayed Value | Emorofindication | Uncertainty
(5] fah @ oW fa) i
01 0.10000 0.1000 0.0000 0.00011 204
0.2 020000 02000 0.0000 0.00011 2.04
0s 0.50000 05000 0.0000 0.00011 2.04
1 100000 1.0000 0.0000 0.00011 204
2 2.00001 2.0000 0.0000 0.00011 204
5 499899 50000 0.0000 0.00011 204
10 10.00001 10.0000 10,0000 000011 204
20 19,99998 20,0000 0,0000 0.00012 203
50 40.09904 50.0000 0,0001 0.00013 202
100 90.99907 100.0000 0.0000 000017 2m
| 200 199.99993 199.9999 0.0000 0.00030 200
The End of Cerificate
D ek o
fstpryosti i st v b

Delivering Growth - in Asia and Beyond. CAL-FM-CO-14; 12 Sep 2027

Without Adjustment
Job No W~ 00008313

Ervor of indicatian Readability:0_000lg

00004 -

00003

00002

0,001 L 4 13 3

-0.0001 3 =
-0.0002
-0.0003
00004 - .y

ot 1] 1o 100 W00
Display of balence
EErroraof indication =Uncert (<} =Uncert (-}

&= DKSH

lunsesdoudnmadaads

il WO-00008213

wiimAdaedla; Balance Tu: BSAZZ4S-CW mnuamAtos: 34490341

ATI9EEY (Fu) ATy (#)
02 Now 2023 FwmrnsaEa 02 Now 2023 WU
dni | itnd dnd | Titn
Ganaral
= o 1. swilrifAdapter, power supply 220110V = =]
= o 2, H1mmw:ﬂqnn1=anﬁmu (Cover) =] o
= =] 3. ATwsdysnERsesinh 7] o
= o 4. mFusivuesriaston = o
& o 5 nvssususssning & o
5] u] 6. Auwsysniung Display =] o
= ] 7. nsusmenasas Display whsrnaimiin [u]
= m] 8. grssesuds (Stopper) / pan support o
=] (m] 9. i uues Function Intemal / External =] =}
7] o 0. erwssruesneisamenussim load call = [m}
& | M, dnvswnea o aruddantog o] o

e Gl ©

Mr. Plyapat Saidoung
Senice Enginser

Delivering Growth - in Asia and Beyond.




MTETR e
Sal, Muang, 10280, Thalland.
Request No.23-67/0186 MTC.N0.23-67/0186
Number of page(s) 2
CALIBRATION CERTIFICATE
N 1 DRYCAL FL
+ Bios I ional Cos ion, USA
Serial No.: 210155
Model : Defender 510 M
Scale range : 50 mifmin to 5000 mifmin
Subdivision : (0.00001, 0.0001, 0.001) min
by: ED H CENTER COf ¥ LIMITED,
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.

Received date : 5 January 2024
Calibration date : 16 January 2024

Condition of measured item : Normal

B Standard Certiffcate Mo,
ATE Thermomeer PSL-T 64365
Frimary Flaw Callorator /4 117562 | MW-0034-23
Primary Flow Calibrator S/N 115521 | MW-0033-23
“Ten s
by: toah T A by £
(Mr.Terasak Panna)

Ref, 2013267010500059001
Issued Date 22 January 2024

9TISTR

Adhvertizing the ReportCemficats and publcity of the results escept in full ame profibited unless writhen permivion iy chbsined from the govemar of TISTR

The results relate anly to th items tested/calibrated or value assgred

Laboratory Sei 1, Wuang, 289, Thailand.
Request No,23-67/0186 22 MTC.N0.23-67/0186

Calibration point : (0.05, 0.5, 1, 1.5, 2) |/min
Ambient condition : Temperature (23 + 3 )°C , Relative humidity (55 + 15) %
Ammospheric pressure | 1010413) hPa
Calibration method : The {ULC) was by ¢
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 LUC

method with

Measurement data :

UUC Value Standard Value  Temperature  Pressure  Devistion  Uncertairty

{lfmin) (enin) "C) (hPa) (%) (%)

0.05100 0.050841 24840 101169 +031 1.0
0.50176 0.49450 24.862 101180 +1.47 0.99
1.0057 0.99132 24865 101193 +1.45 0.86
1.5013 14814 24805 101207 +1.34 0.86
20090 1.9856 24755 101222 +1.18 .86

The reported expanded uncenainties are based on standard uncertainties multiplied by
@ coverage factor #=2, which provides a level of confidence of appraximately 955,

The end of calibration certificate.

T,

The results relate onky to the Rems tested/calibrated o value assgred

Haad Office

35 W 3 Tamben Khiong Ha, Amphoe Khlong Luarg,

Changwat Pal

Teed (681 0 2577 5000
Fax. {d4] 0 2577 9009
E-mail : numpakgptstr.or.th Websta s tislronth

FRABLMTC.00Z Rt
Office/Laboratory Office.
50i 1, Barpoo industrial Estate, Sukhamuit Road, 196 Phahompothin Aoad, Chatuchak, Barghok 1900,
Muare, Changeat Samutpralan 10280, Thalerd  Thailand
Tel. (6610 7323 1672-80 . 115, 116
Fau (86) 0 2353 9165
E-mal : micaistr.cr i

thermthani 12120, Thailard
Tel. (6610 2579 1121-30 et 5219, 5225, 517
Fae, (66) 0 2579 8592

-l : sumaliegtistr.or th

Adbvurtiing the Ropet/Coreatis and publicity of the urkess witten

cbkained from the: govemor of TISTR,

FMELAMTC00Z Revd.

Head ffice
5 Mu 3 Tarmbon ¥hiang Ha, Amphoe Klong Luan,
Changwat Pathurrthani 12120, Thalang

Tel. (66} 0 2577 5000

Fau. (6] 0 2577 9009

E-rval : rumpaaigaistr.coth Wiebsihecwwan s arth

Office/Laboratory

Sei 1€, Bargpoo industrial Estate. Sukhurmit Road,
Amphoe Muang, Changwat Samutprakan 1280, Thatand  Thailand
Tel. (6610 2325 1672-80 est. 115, 116
Feoe. 166) 0 2323 9165

E-mail : micgtistr or th

Faw (46} 0 2579 8592
E-mail : sumaleegitisirar.th

Office
156 Phahoryothin Rosd, Chatuchak, Bangok 10900,

Tel. {68) O 2579 1121-30 est. 5219, 5225, 5217






