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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 Hydrogen Chloride Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-070050 2 Jul 24 1Jul 25 -
USA. 1904012
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670512 26 Jul 24 25 Jul 25 -
Oxide of Nitrogen as Nitrogen Dioxide 61658783/0419
Carbon Monoxide
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 24CH1596 27 Dec 24 26 Dec 25 -
HA9M0046 (Thailand-Japan)
2 |DO Meter DO Horiba PRO20i Technology Promotion Association 24TW257 9 Dec 24 8 Dec 25 -
24F101576 (Thailand-Japan)
3 |Atomic Absorption Pb, Hg, As, Cd, Ba, Ag, Chromium, Se Agilent System ID:G8432A Agilent Technologies (Thailand) Preventive 30 Jan 25 29 Jan 26 _
Spectrophotometer (AAS) Technologies AA240FS / Co.Ltd. Maintenance
MY13160001 Checklist
4 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies GSO15AA / Co.,Ltd. Maintenance
MY18030001 Checklist



../AAS,ICP/24 0124 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
../AAS,ICP/24 0124 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
../AAS,ICP/24 0124 AAS Agilent AA240FS_MY1316001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf

Envi Equipment Service Co., Ltd

111254 Moo 3. Tumbon Bang Rak Phatthan;
Tel. 098 3629
E

Nonthaberi 11110

2. D80 478 7885

nvi-ges.

nail: sales

om
Certificate No.:
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CERTIFICATE OF CALIBRATION

Customer o United Analyst and Engineering Consultant Co., Lid.

Adidress Bl S0i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Banghkok 10260

Description of Equipment Console meter

Munufucturer o Apex Instrument

Maodel Number : XC-872V

Serial Number OROT047

1D AControl No. UAE.ANY 21272581

Environment Condi Temperature (252 2)°C

Humidiry (80 £ 15) % RH
Cal Date o 262024
Issue Date o 26MM2024
Calibration Method or C Procedure Used

LIS EPA Method (Linied Ssne Eny

Proeszion Apensy)

This el stzmdard, which reabine the units of

g i aceablic 5o N arfing b the Intcenatiomad Sysem of Usits {15/

Result of Calibration

ical Musagges, Eni Equipmem

o4 confidence leve

Calibrated by~ ¢ Mr. Sanya Sa Approved by

(Mr, Mana Fuekhu

Technical Ma

wnaslumuny

Nur

Meter Consale Information
Console Model |
r

Certificate No. : E24-080074
P 2ofé

METHOD 5 CONSOLE CALIBRATION
; REFERENCE WET € METER W-NK-2,5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

K

) | o110 y
572-V 1 1 9,
b | xesm Date | Time | 2608204 | "0 || S Temp | 293
| S 1 ok Sl e, i o NG
Console Serinl Calibration | - o | eap &
i 1 | Raferemce to. | FERO4M0 | e R
[ Barometrk | aeco; | mmmg | [k 0,386
! | | | Pressure | i | | Y SF .
DGMSerinl | ggpqyeey | | Calibration LAl | | Consale Leak Cheek | PASS

|| Meter Gamma |

Hun Time Metering Console Calibration Meter
Onifiee | Yolume | Volume | l;:'":;' (;::: Valume | Volume '::l‘:i’:f | gmp
upsed | DH Tnitial Final | [Initlal | Fimal Initial |  Final | Initial | Final
@ Po) | V) | Ve | (o) | (e | (VW) owd | ) | ) |
n:|i|'| mm H0 m’ m’ | < “C m' | m' e | ot
11.88 [ .I.l.IJ M4 T 320 |
187 130 | | [ |
| 847 | 260 | 1o | 1160705 | [
i I [ reat0s | nensas | 3 )
| [ 1rso.556 NeLis | 24 24
" aon | nonis [11614 u |
. i 1160428 I 1161708 ' 5 15 23044 | | __.__I
| NELTOR | 1161988 % | 2% | 5
: 0.0 7 _ II- M1 [ 1622 | 6 I 26 : 25151066 : 151.78586 - 4 : :-l‘ ]
0.0 | 1162.281 | 7 | bl . 221,78586 | 252.06032 | 4 | 4

Certificats No. : E24-080074
Page :3of6

METHOD 5 CONSOLE CALIBRATION
CRENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

cotrercontion_J rcomcameies

Dute | Time 26082024 | ";;:'" Sl Temp | 203 -]

SERT-#80852 [ 60 | |

| Baterenes Ma. ! ERZ4 -MIDIJ | | Std Press | 6 | mm Hg |

Parmimatric mmHg Ki 0,366 |
P 1 ] | % e f |

Lam Console Leak Check ! A |

Calibration Data
Hesults

Standardived Data

Diry Gas Meter

bration Factor | Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 mo/min Variation
AVttt | (Qmisas) | (VW) | QW) ¥} ) ‘”-(.’.-.\"| (Qimtyoont) {&Ha) { lﬁ&
m' n/min m’ mimin | m’/min mm Ha
0135 | oon | o9si | ooos 0.0 4 =] |
34 | eon | e | aom 0011 == 1
0134 | ooie | 0974 | w3 | oale I
133 BT [ R ] | 0.0 [qrs
0 [woz0 | voss | ooos | ee |
|20 oo | ooz 0,020 | 45.628 )
.|I_" 6 I .il_\ll | Lo [ 0,026 | 45.368 [ IJ.I.|]|

w26 ap | 0626 45207

0277 | 0a3 Lo | a3 | e 44938

0277 | 0o ooze | oort | aoee | 10 44543
0

Y Average | 45389

Note:  For Calibration

Factor Y. the ratio of the resding of the calibration meter to the dry gas meter, acceptable
ndividual values from the average is £0.02
pressure differential that equates 10 0.75 cfm {0

tolerance o

2 ' /min) at standard temy
pressure, scceplable wlerance of individial values from the average is +0.2 inches (3, Imm) k

For &4Hg

Consale Serial |

Centificate No.
Page :4of6

T E24-DB0074

Calibration Conditions
0 | | .
| zeds | 18 29,
| wo0e202d | Ty | [ St Temp | 293 K |
0507047 | semasmmnz Sid Press 760 | mm Hg
SKISEX 75591 | mmHg Ki 346

| [Catibration
| |
oronssin | | LT e 1.ont

Meter Gamma vs Flowrate |
1.000 |
0,590 |
|
0980
——Gamma Y
= Max Allow ¥
by 3 Min Allow ¥
0.970 0,972 0972
0.960
0940
0000 0005 0010 0015 000 0025 0030 0035

Flowrate Standardized & Carrected (m*/min)




Centificate No. : E24-030074

Page :5afé

Calibration Conditions

LiH L
™

2670872024

24090015

| Reference No,
Baromeirie
. | Preswre
MM Serinl Calibration
Number | : | Meter Gamma

Calibration Date:

Meter Pressure vs Flowrate

0.040 |

0035

0.030

0.025

0.020

0.015

0.010

| 0.005

0,000

0.000 20000 0,000 G0 0,000 100,000

DGM Orifice AH (mm H20)

Cansale Serial 0BOTO47 Consol Model N

Centificate No. LT
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THERMOCOUPLES SYS]

EM CALIBRATION

Sampling System Equipment Information Calibration Conditions
| Comsnle Musdel Namber XC-5T2.V | Date Time 26082024 | 03:10 PM
| Console Serial Number | sia7 | Calibration Reference No. | SERZ4-08003 |
DGM Model Number | skasex Reference Thermometer DIGICON
DGM Serial Number | oowesase Serial Number | 183169105 |

Meter Box Model Number | JENCO 768 KF
Meter Box Serial Number JC19TE | |

Console Thermocouple Simulator
Meter Box Channel Tem perature Reading ( °C )

Channel and

+ T T
test point 80 | 930 1490 | 260.0 | 3710 | 482.0 @ 5930 | Rl60 | 1038.0 |
Stack 8.0 2.0
Aux

s0 9.0
380 a0
380 920

380 20
| s
Stack = L50%  Absolute Meter t 30C
Probe r d0°C Exit + 28°C

Filter + 30°C

ENTECIHH Calibration Certificate

Difference For Greater Yalus

Certificate No: ¢ 570643
Date of issue : 13-5ep-24

Instrument description :  Flue Gas Analyzer
Instrumant model t Testo 350 New
sarial no. @
Control unit serial mo.  :  J3064673/605%
1D no. or control no. £ UAEEFM.027/2559
Manufacturer © Testo SE & Co. KGaA
Probe description T -
Probe model
Probe serial no. B
Customer name t UNTTED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Customer address + 81501 UDOMSUKA] SUKHUMVIT ROAD, BANGCHAK PRAKANGNG BANGKOK L0260

Total pages of certificate © 2 Pages
Racaiving na. T L2437
Receiving date. t OiSepd
Parameter of calibration :  Gas Calbration|Cheygen 250,10.04,21.02 %, Carbon Mencwide 80.18,302, 1007 pprm,

Sulphur Dioside 50.36, 100.8,600.8 ppm)

Candition of UUC. t Used
Ambient condition 1 Al of the Measurment ware caned out the stabilzed labotany
Temperature 3 46 %C
Humidity 55 4 15 %RH
Calibration place ¥ 17121 Soi Ngarmmaonguen 47 Yaek 48, Toongsonghang, Laks, Banghok 10210

Calibration procedure no.:  This instrument was calbrated by companison with Standard gas midure according
to calbration Work Instnuction o, WI-CL-28-C

The 2 af stated 5 uncertaity of mesurent
Metpdied by coverage fixctor =2, which for 3 normal dsirAN COMBSIONGS (0 3 cowerage rebataly of anpremately 95%.

s cortificate & applied ol fo fem under test Eniormental condition,

This Calivation Cartifcate may nof be reporiced other Sean o Aol axcent with fhe permission of fhe g ibomaton:
Cabtvation cevtaficates withou Spnature and Sesl nof vald and The reswlls relate onl o the tems fested caibrated

This caliation aptricate socuments are fracetity &0 nationa SEa0oEe, wiioh faaline Measrament ST & e
dneamationa System of Unts (ST
Date of calibration 1 13-5ep-24

Sfnnrmreberif, él W{’
Mrs. Morgluck Wangssttes
Technical Managar

M. Kwanchal Kramdaung
Calibration Technician

FRACL0S-C R [T Issued Dane 26/00/16
'

ENTECH INDUSTRIAL SOLUTION COQ,LTD. —!
121 S Ngnmwongwan 47 Yask 48, Teongeonghong, Laksi Banghok 10210 TRAILAND Tel 0- B9 imlo@entech co.th
Tax D - 0105536035591 wew.ertech co.fh

9-8888

ENTECIHH Calibration Certificate B

Difference For Greater Yalue i

Certificate No.: G 670643

Standard References  (Table 1)

Standard Cestificate No. Vendor Due date
Choygen { O ) 2.50 % Wl FIFFTE] Unde 2F-hug 2T
Ooeygen { O ) 10.04 % ol OG-0153-21 Nk 1880265
Ostygen { OF ) 21.02 % Vol Nt 10-Feb-27
Carbon monaside { €O ) 80,18 ppm Nt 11-Jan-22
Carbon monaxide { €O } 302 ppm Linde 16-Jun-25
Carbon monaxide { €0 ) 1007 ppm unde 1726
Nirogen Digxide { MOZ ) 30,58 ppm Linde 06-560-26
Nitrogen Diwide ( MO ) 6132 ppm Linde 14-Jan-26
Nitrogen Digvide ( NOZ ) 201.9 ppm Linde 17025
Hitric Ooide { NO ) 30.01 pom Nt 19-Febr25
Nitric Code { NO' ) 151.5 pom Unde 23-Jan-25
NEric Cide { NO ) 322.5 pom uinde 17035
Sulpur Dimdde 502 ) 5036 ppm Linde 170425
Sulphur Diosdce { S0Z ) 100.8 ppm Linde 09-tiow-24
Sulphur Diodde { 502 ) 600.8 ppm 200323 Linde 17315
Measured room conditions
Temperature 227 ¢ Wumidty 612 GRH Pressure. ¢ 1010.7 mbar
Calibration conditions
Gas Temperature 73 °C  Fowrae ;1,200 mjmn Gaspressure  :  I0LLE mbar
Results (Withaut (Tabie 2)
Standard Maan af Uncertalnty
Errar
Parameter of Standard ko e i
02 (WMo 250 za7 .03 015
02 (i) 10.04 10.11 .07 [
02 (i) 2102 na2 0.10 a3
0 (ppm) 80.16 al 082 0
0 {ppm} 02 304 2 &0
00 (pom) 1007 1011 4 12
NOZ (ppm) 0.8 29 256 a0
Na2 (ppm) 8132 20.2 BRE: T
a2 (ppm) 2009 w2 23 1
NO (ppm) 30.01 31 0.99 80
O (ppm) 1515 154 25 a0
MO (ppm) 3225 Er] 1.5 i
502 (ppm] 5036 51 064 60
502 (ppm) 100.8 100 -6 60
502 (ppm) 6008 538 28 pi]
Remark : 1 cmolfmal = 1 %wol, 1 pmelimal = L ppm,
End of Report
Fage 2of2 kaued Date 26/02/16

FM.CL09-CREvE

wnanslunaugy
ENTECH INDUSTRIAL SOLUTION CO.LTD.

21 5ol Ngammongwan &7 Yaek 48 Toongsonghorg, Laks. Banghos 10210 THAILAND e, 0-2779-5668 Fax, C-2776-889%  inloentech oo
Tax |0 : 010SS36035561 W, BNIBCN 0O
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 .
TEL0-2717-3000-20 FAX 0-2719-8484 CALmRATION oo3t
Cert.No.: 24CH1153
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Certificate of Calibration CertNo.: 24CH1153 Instrument SerialNo. IDNo.  Cert.No. Due Date
Page.: 10of3 1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025
Equipment : pH Meter
Manufacturer : Horiba - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
" BpouAFNZIN 2. Certified Reference Materials  :The measurement results are traceable to SI through Hach Lenge GmbH Ltd.,
Serial No. : HA1G0008 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
ID No. : UAE.EFM.201/2564(EFM.pH.09/64) “The measurement resuls are traceable to Sl through CPA chem Ltd.,

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(V/) Saithip Meangmai

Issue Date :

Used Item

17 September 2024

18 September 2024

2409-0632WSC-1

United Analyst and Engineering Consultant Co. Ltd.

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

(25 £ 2.5) °C

(50 + 15)%

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lemgagtrakul
|

gkt

Approved Signatory

18 September 2024

of 95%

The are for a

This certificate may mot be regroduced other than in full, secapt with the prior written
Aggeoval of e haad of Corporale Sarvices 3 - Equipment Calbraion end Tasting Sarvices.

tenaslurauny

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 7.000 Hach Lenge GmbH 03020 13 Dec 2024
pH 9.997 CPA chem 970853 25 Apr 2025

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

Calibration Results

mV Measurement
ing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard - Uncertainty of Coverage
Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(xmV) k
pH mv mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
SIN.: HA1G0008 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00
la




Cert.No.: 24CH1153

Page: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH factor
(mVv) #) k
pH Electrode 4.006 4.01 168.7 0.0077 2.00
SIN.: - 7.000 6.99 -3.2 0.0084 2.00
7.000 7.00 -34 0.0092 2.05
9.997 10.01 -174.4 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This was with Te Probe;
- Model : 9652
- Serial No. :
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Eon Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.003 25.0 -0.003 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.002 35.0 -0.002 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 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Certificate of Testing

Page.: 1 of 2

Cert.No.: 24TW200

Equipment : DO Meter

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0010

ID No. : UAE.EFM.208/2564(EFM.DO.10/64)

Received Date : 17 September 2024

Test Date : 18 September 2024

Reference : 2409-0633WSC-1

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperature (25+5)°C
Humidity ~ (50+20) %

Test Procedure : In - house method : CP-CH9
by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Sadhep

Approved Signatory

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date : 18 September 2024

wnaslunugy

Cert.No.: 24TW200
Page.: 2 of 2

Condi

n of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory 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 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K1B0023

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mglL)
8.18 8.19 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-000-

tenanslurauny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  lac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =

5344 PATTANAKARN ROAD SO0 18, SUANLUANG, SLANLUANG BANGKOK 10250 R - |
TEL 0-2717-3000-29 FAX.0-2719-9484 CALmRATIIN 0388

Certificate of Calibration  certNo: 26150

Page.: 1 of 2
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE1D0010
ID No. : UAE.EFM.208/2564(EFM.DO.10/64)
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 17 September 2024

Calibrated Date : 18 September 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50 £30) %

AC Line Voltage : (220£22)V

Calibrated by : Warakorn Lerngagtrakul

iy

Approved Signatory

Approved by :
() Ponpan Paipim

() Suwit Imjai
(v/') Kunchit Promprat

Issue Date : 21 September 2024

The are fora of 5%

This certificats may not & reproduced céher than in full, mcept with the price writssn
Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Sarvices.

wonanslaipauny




Equipment : DO Meter with Sensor Cert. No.: 24LM150

Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2409-0633WSC-2
Procedure Used :-

Calibration were using in-house calil CP-OTO1 to i with
Industrial Platinum i T (IPRT ) into T Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This i was with sensor, S/N.: 9K1B0023
Calil i i uuc* i Coverage
Point Depth Temperature Error Uncertainty. Factor
(C) (mm) (C) (C) (xC) k
25.0 80 25.002 25.0 -0.002 0.16 2.00
30.0 80 30.003 30.0 -0.003 0.16 2.00
35.0 80 35.004 35.0 -0.004 0.16 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 %.

-000-
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JRANATEE ASSOCIATES COLLTD, 1S00€C 170052017 LA
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/1415, 6773535 CALIBRATION 0367
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Parghch OGO Thakanst) Conlrtion serasces department
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e sasBEEEIEE
Eonat jrac cabbratse @jrantien com
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Certificate Mo, COF-013-467 Page 1011 Pages
MEASUREMENT ITEM +Top Load Drtfice: Cabirtion procedure:
MANUFACTURER T The Orifice gas flow devioe was aahbroted oguist
e TYPE L TE-S0284 Stoedard Aoty Dissiocement  Merer [Rocts
SERIAL WUMBER - T Meter] Mode! GELMCWT-gn The, W1-C1-004
10 HUEER b o sved o 2 cobbotion quidkle, -
CONDITION AS-RECEIVED s e i
Hch Zomurv Py Ot Compen Dma, This certifare provides @ troceabilty of the
122 Moo 2, Thatoom, Snmahaghote, fiiist il oy g, P
Prachisbun 35140, Thellend. standards and fo realition of the infemational
mpster of enlty (5 through the NMT (Notiona!
RECENED DATE 10 My 204 Metrodogy nsriute of Thaband] wia Cornficate
MEASUREMENT DATE 05 Jun 2024 e MWD063. 23.
135UE DATE 08 Jun 2624
Uincertainty of Memsurement:
The reported uncertointy of measurement i based
ENVIRONMENTAL CONDITIONS: on the stondard uncertol by @
Amibiess condition in the labaratory are as follow: mﬁ""" bed, Which for -n::"M‘
s i 5 of pprinatt 5% The st ety
. o
pcmmm en L has Been determined in accordance with the GUM.
YOI B SR 2N L “Evoiuation of meassrement doto - Guide o the
expression of ncerfaisty in megsurement’
EALIBRATICN COMDATION:
Precondtaning + 24 bours at ambient conditions,
i 5 “Cand 532 NAH.
NOTED: ploceof
TABULATION OF RESULTS:

‘The table on newt page ghve the measered values.

Calieeated by: |

EMr. Sorawr Thachalad
[ i, Jstrapam Lertsarmphal

Al el % e ag s s s magsatsamins
. Farima Booncharcen
Calibration Orpartment Manager

THES CERTIFICATE REPORT MAY NOT BE IN FULL
IN WRITING FROM THE LABORATORY

IIRANATEE ASSOCIATES CO..LTD,
1367 Page 2 of 2 Pages
MEASUREMENT RESULTS:
¥ bavatesd by the Szandard Meter The: Humid altwas used

25°C {298 15 K} and 760 mmHg for standand temper

Flow rate Pressure | Temperature | Temperatere | &p_meter | g Orfice Standard Flow [
Plate [ral [wm} r
) “© 3 mmiig iz m’fmin

1 | o.oa ne iy SRS515 104 1.046 0451 |
2 100 n#= s 44435 2340 ' 1530, L)
3 1117 nn n7 375 2848 1715 1060
4 117 nun IrBE 35376 37 (! 1B 1116 1
5 LA11 | mass B3 | m | 4sm | Ims 1365 |
Slape {ml: 183522
Interceps (4] a0
Comelation contlicent (099975
Uncertainty [i=2 0815 m'jmin
Table 2: The resubts of @ actual callbration data
Flow rate Pressore | Tempesstwre | Temporswure | A swter | Ap Ories ‘Standard Flow [{7,]
Plate IPa] maj [em] r
m'fmin mmHE 't 3 mmbg | HO i fmin
1 [k ) 54 347 287 na 515 1084 0E55 05650 o
2 1om 4581 299 A EREiLY 240 0558 noed
¥ inr 54835 b 2373 nn E R+ 248 1076 1061
4 1% T54.975 | 2331 n= 35.376 3asT 1131 1117
5 1411 TSEOTE | 2355 n.13 M| 450 1391 1 1367
Sope ja) 103416
Irercept (5] -0.01068
Correlation cosficient (r): LEL
Uncartsinty ji = oms  m'fmin

'End of Certificate of Calbration®**

P A

fiit e A

THAILAKIMINSTITUTE OF SCIENTIFIC AN TECHROLDGIC AL RESEARCH (TISTR)

Request Mo, 21-6810159 MTC No. EEL. BF.  80W016E
CALIBRATION CERTIFICATE

Submitted by + Integrated Research Center Company Limited.

Address + 122 Moo 2, T.Thatoom, A.Srimahaphate, Pachinburi, 25140,

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

Soi 1C, Bangpoo Industrinl Estate, Sukhumvit Rd., Muang, Samutpeakan 10280,

Instrument Calibrated : Ambient Environment

Description + Sound Calibratar Temperature 23+ 3°C
Manufacturer + ACO Relative Humidity - (50 + 15} %

Madel il Ambient Pressure (100,325 + 1.500) kPa
Serial No. : 100012

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A SN 122037,

2. Measuring Amplifier Broel&Kjser 2636 S/N 1537484,

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

4. Digital Multimeter Agilent 34401 A /N MY 44005560

5. Pressure Transmitter Vaisala PTH202AD SN TOS50001,

6. Andio Analyzer Panasonic VP-77224 5/N (14770122,

1. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on 1EC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microplwne using an insert vollage technigque.

at Electrical and

This instrument has been calibrated against standards
Laboratory (EEL), which are traceable to the Intemmational System of Units through the National Institute of
Metrobogy (Thailand).

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

Date of Receipt : 14 Jan, 2025

21 Jan. 2025 1 W

Date of Calibrathon

FITISTR

THAILAND lhETITU;E OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-680159 MTC No, EEL. BP, 8010168
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%.
Noi Output of Unit Under Test = 94 dB re 200Pa ut 1000 He
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level

The results ralata onty 10 the ems tested/calibrated o vilug assigned.

Adverthing the Repert/Canificate and puldicty of the results except in full e prahibiied uniess witten permission bs cbianed from the govema: of TETR

Standard Micraphone Measurad Sound Pressure | Devisted value | Uncertainty Tolerance limit
Type Level (4B) (dB) (dB) IECG0942:2003 Class |
1/2 inch Brucl&Kjacr 4180 9391 -0.09 +0.10 +.40 dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IECG0942:2003 Class 1
142 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Tatal
Sl
Standard Micraphone Measured Total Distortion Uncertainty Talerance limit
Type (%) (%) IECG0942:2003 Class |
1/2 inch Brucl&Kjacr 4180 150 +£0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume comection was not included.

Calibrated by : . Approved by : -:
{Mr.Weerachni Deechaiyae) s
2MISTR
Electrical and Electronic Standards Laboratory
Date of Calibration : 21 Jan, 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 23 Jan, 2025 Refl : 201 126801 1400184001

End of Cenificate 2/2

The resuits relate onfty to the items tested/ealibrated o value assgned.
Arhvertising the Report/Cartficate and publicity of the sesults except in full are prohibited unless weithen penvissien is cbtalned from the govemner af TSTR.

FM.BLMTC.002 Rerv. S
Head Office Office/Laboratory Office
35 Mu 3 Tambon hiong Ha, Amphos shong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan, 196 Prahomyottin Road, Ladyac, Chatuchak,
Changwat Pathwmthari 17120, Thaland Chargwat Sarmrprakan 10280, Thailard Bangkok 10900, Thaltand
Tol. (561 0 2577 903 Tel. {66) 0 2323 167280 est. 115, 186 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5N7
Face (661 0 2577 0008 1841 08 3215 5980 (54) 05 1887 s827
E-mak : mbcgthitn.onth Wbsite : wwtistr e th

FMELMTCO0E w5

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphos Khiong Luang, 668 Mu 2 Tambon Bangpoomal, Amphoe Musrg Semulprakan, 196 Prahonyothin Road, Ladyac, Chatuchak,
Changwet Pathumithani 12020, Thailand Crangwat Samutprakan 10280, Thailand Banghok 10900, Thailsnd
Tel. (6610 2577 9036 Tel (661 0 2323 1672-B0 e, 115, 116 Tel. {6€) 0 2579 1121-30 st 5210, 5225, 5217
Fax. (861 0 2577 ponid 661 06 3210 9430 165) 0 1289 227

-l ; RSty oo T Webssits : i btr.orth
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CALIBKATION 637

FUTSTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0159 MTC No. EEL. BP. 820168
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.
Address + 122 Moo 2, T.Thatoom, A.Srimahaphote, Pachinburi, 25140,
Calibrated at : Electrical and Electronic Standards Laborstory, Industrial Metrology and Testing Service Centre.
Soi 1€, Bangpoo Industrial Estate, Sukhumyit Rd., Muang, Samutprakan 10280,
Instrument Calibrated : Amblent Environment
Description : Sound Calibrator Tempernture (B 23)°%C
Marufacturer : Delta Ohm. Relative Humidity (50 + 15) %
Maoddel : HD%102 Ambient Pressure 1 (100,325 + 1.500) kPa
Serial Mo, : 10038483
Standards used : 1. Digitel Funetion Synthesizer NF Elcctronic DF-1934 SN 122037,

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

3, Progmmmable Attenuator Tamagawa TPA-303A SN OF 2214,

4. Digital Multimeter Agilent 34401 A SN MY44005560,

5. Pressure Transuitier Vaisala PTB202AD S/¥ TO650001.

6, Audio Analyzer Panasonic VP-T722A S/N 0414770122,

7. Condenser Microphone B&K 4180 5/N 2880871,
Calibration Procedure; CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measurcd by standard microphene using an insert voltage technique.

This mstrument has been calibrated against stancdands
Laboratery (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is antached herewith and the uncertainty limits quoted refer 1o the

d at Electrical and

measured values only.

TUTISTR

S

Request No.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by & coverage

THAILAND INSTITUTE OF SCIENTIFIC AKD TECHNOLOGICAL RESEARCH (TISTRY _|

21-68/015%

Nominal Output of Unit Under Test = %4 dB re 200uPa at 100 Hz
Acoustic Output in dB re 20pPa , Corvected to Reference Conditions : 101.325 kPa 230°C and 50 %RH

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

1. Sound Pressure Level

MTC Ne. EEL. BP. 820168

Diate of Calibration

Standard Microphone Mensured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (4B} (dB) TECG0942:2003 Class 2
172 inch Bruel& ¥ jaer 4180 0388 012 +0.10 +0.75 dB
2, Frequency
Standard pt § Frequency | Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC(09:42:2003 Class 2
112 inch Bruel&Kjacr 4180 988.3 11T +1.5 +2.0%
3. Tetal
Standard Microphone Measured Total distortion Uncertainty Talerance limit
Type (%) (%) IECH942:2003 Class 2
112 inch Bruel&Kjaer 4180 100 +0.50 0%
Note : L. No adjustment.
2, The calibrator pressure correction was not included.
3. The microphane volume correction was net included.
243

+ 22 Jan. 2025

Tree results relate coly to the items bested/calibwated of value sssigned

Addvertising the RapertCeriicate and publicRy of te rsults seept i full ane prohibited Lnkess written pemisson & abtsined fom the gavemar of TISTR

FMEBLATC.00Z R 5

Date of Receipt 14 Jan, 2025
Date of Calibration  © 22 Jan, 2025 Uy
The l-sdls elate anly to the items tested/calibrated o value asgned.
Aetvartisivg portCertificate. in full ae prohibibed unkess written permission i cbtsned fem the: govemor of TISTR
FAABL AMTC.002 RS
Head Office OfficeLaboratory Ofs

35 Mu 3 Tambon Khioe Ha, Amphos Khlong Luang. 688 Mu 2 Tambon Bargooomal, Amphoe Muang Sermulprkan,
“Changwat Pathorthan 12120, Thaland Charqwat Samutprakan 10260, Thakand
Tel. (66) 0 3577 906 Tel [66] 0 Z323 1672-80 et. 115, 116

195 Prahonyothin fasd, Ladyea, Chatuchak,
Eanghok 10900, Thaland
Tel, {66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fas. (66} 0 3577 9009 I66) 08 3219 2440 66} 16 1889 G527

E-mall : macgtistr.arth Welsite : wwwtistror th

Gfica/Laboratary Offica
Ha, Amphoa Khlong Lusne, 668 M 2 Tarmban Bangpooral, Amphae Musng Samutprsen,
Changwat Saemtpralae 10250, Thaland
Tel, 4680 5 2503 167280 e, 115, 116
1641 0 3219 900
E-rail ; mae@list e h Wit - wwawbstr.on th

Head Oiffice

35 Mu 3 Tambion khlong
Changwat Pathumthani 12120, Thatand
T, (561 0 2577 9138

Faoe. (66 0 2577 9009 I64) 06 1389 6327

196 Prahanycthir, Posd, Ladyas, Chatuchak,
Banghok 10900, Thailsrd
Tel. {64) 0 2570 1121-30 ext. 5219, 5225, 5217
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WACTISITIS 1T
CALIBRATHIN 0631

S—
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Hequest No. 21-6870159 MTC No. EEL. BP. E20168
MNominal Output of Unit Under Test = 114 dB re 20uPa at 1004 Hz
Acoustic Output in dB re 200Pa , Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 Y RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) {dB} (dB) [ECE0942:2003 Class 2
172 inch Bruel&Kjaer 4180 113,86 014 +£0.10 +0.75 dB
2. ¥
Standard Microphone Mensured Frequency Deviated value| Uncertainty Tolerance limit
Tvre (Hz) (Hz) (Hz) IECH0942:2003 Class 2
172 inch Broel&Kjacr 4180 9884 -116 15 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TECE0942:2003 Class 2
112 inch Bruel&Kjoer 4180 0.21 +0.50 +4.0%
Note : 1. No adjustment,
2. The calibrator pressure correction was nol included.
3. The microphone volume comrection was not included.
Calibrated by : Approved by :
......... Moy e
(Mr.Weerachni  Decchaiyac) T,
I pinder TR
Electrical and Electronie Standards Laboratory
Date of Calibration ¢ 22 Jan, 2025 Industrial Metrology and Testing Service Centre
Date of Issue © 23 Jan. 20028 Ref : 201126801 1400184003
End of Certificate 343

The resuits relate only to the Items tested/calibested or value assigned
Advertising the: Repoet/Centificate and pulblicity of the results sscept i full sne prohibited unless witten perission is abtained from the govemar of TSTR
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TUTISTR
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR) _|
Request No. 21-68/0159 MTC Ne, EEL, BF.  81/0168
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited,
Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Pachinburi, 25140.
Calibrated at : Eleetrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
S0i 1C, Bangpoo Indusirial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,
Tnstrument Calibrated : Ambient Environment
Description + Sound Calibrator Termperature (23+3)°C
Manufacturer : Rion Relative Humidity {50 + 15) %
Model :NC-T4 Amibient Pressure ;{101,325 + 15000 kPa
Serinl No. - 35046798
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

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

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

4. Digital Multimeter Agilent 344014 5N MY 44005560,

5. Pressure Transmitter Vaisala PTE202AD S/N TOG50001,

6. Audio Analyzer Panasonic VE-77224 SN 0414770122,

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

This instrument has been calibeated against standasds maintnined at Electrical and Electronic Standards

Laboratory {EEL), which ase traceable to the Intemasional System of Units through the National nstitute of

Metrology {Thailand),
The information on actual reading is attached herewith and the uncertainty limits quaded refer to the

measured valwes only.
Date of Recelpt : 14 Jan. 2025
Date of Calibration + 22 Jan. 2025

The -w.i.l;relm oy 1o the fems testediicalibrated o value assined.

Adertising the Report/Certficate it in ful arm pe weitter: permission Is chtained fom the

gonemon of TITR.

FRABLMTC.002 Rev.5

Head Office

Office/Laboratary Office

i Fcad, Lackyae, Chabuchak,

68 Mu 2 phee Muang B
Crangat Sarmtpakan 10280, Thatand
el (660 0 2523 167280 st 115, 115
(66 08 3215 5080
E-mal. : mbcgiistr.orth Webaite : ws TSty ce.th

35 Mu 3 Tambon Khlong Ha, Amphoe Khiong Luang,
Changwat Pathurmthani 12120, Thalard

Tel el 0 2577 5036

Fas. (861 0 2577 9008

Bangkck 10900, Thailand
Tal. (56} 0 2579 1121-30 ext. 521, 5225, 5217
(661 08 1889 &227

Office/Labaratory affice
668 Mu 2 Tamban Bargnoamai, 2 196
Changast Samutprakan 10280, Thaland
Tl 6610 2323 1672-80 ext. 115, 116

1861 68 3219 9440
E-rnail : mric@tistr anth Website : wawtktLorth

Head Office

35 Mu 3 Tambon Khiorg Ha, Amphoe Khiong Luang,
Chargwat Pathrurmthand 12120, Thaitand

Tel. i66) 0 2577 9036

Fa. (86} 0 2577 5009

1651 08 1589 6827

FILBLATC.D0Z Rev.5

Rasd, Lactyaa, Chatuchak,
Banghok 10900, Thaland
Tel. 1651 0 2579 1121-3) ent, 5219, 5225, 5217




Request No. 21-6810159

TITETA

(risims 1t
AT a1

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101,325 ki'a, 23.0 2C and 50 % RH,

The reported expanded uncerainty is based upen a standard uncertainty multiphed by a coverage

1. Sound Pressure Level

MTC No. EEL, BP. 8110168

Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
112 inch Bruel &Kjaer 4180 93.91 .09 £0.10 +0.40 dB
1. Frequency
Standard Microphone . Measured Frequency | Deviated value | Uncertaingy Tolerance limit
Type (Hz) {Hz) (Hz) TECEH942:2003 Class |
112 inch Bruel&Kjaer 4180 1001.5 L5 £15 +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type %) (%) [EC60942:2003 Class |
12 inch Bruel&Kjaer 4180 1.35 40,50 +3.0%

Note : 1. No adjustment,

Calibrated by :
Date of Calibration + 22
Date of Issue : 23

2. The calibrator pressure cosrection was not included.
3. The microphone volume correction was inchaded at level of 0.16 dl
Approved by ©

A

{Mr.Weerachai Deechaiyac)

Electrical and Electronic Standards Laboratory

Jan. 2025

Jan. 2025
End of Certificate

Industrial Metrology and Testing Service Centre

Ref : 201126801 1400184002

212

Head Cffica

35 Mu 3 Tambon Kang Ha, Amphoe Khlorg
Charmgeat Pathurmtbari 12120, Thaland

Tal. 6£) 0 2577 P0G6

Fax, {6£) 0 2577 9009

The results relate orfy 1o the items tested/calibe

ated ar value sssigred

Office/Labaratory

FMLBLATC.00Z Rz 5

Office:
195 i Road, Ladyaa, Chatuchak,

48 M 2 Tamian B i, Arvghos

Changwat Samutprakan 10280, Thailand

Tel. {64) 0 2520 167200 ext. 115, 116
1651 08 3219 9490

Luang,

g prakin,

E-mail : macatistr.or th Wnsite : www tistr.oo th

Hanghok 10900, Thatand i
Tl 6610 257 1121-30 ext. 5218, 5225, 5217
166) 0@ 188 6627

Adkvertising the Repart/Certficate and publicity of the resutts except in ful are probibsted unles wiiiten permission is abtained from the govemor of TSTR. |
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'NSC-TISE-TIS I'NQS
CALIBRATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. RS/0168
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limited.
Address = 122 Mea 2, T.Thatoom, A Srimahaphote, Prachinbari 25140,
Calibrated at  : Electrical and Flectronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpos Industrial Estate, it Rd., A.Muang, 10230,
Instrument Calibrated ; Ambient Environment
Description + Sound Level Meter Temperature (23 +3)°C
Manufacturer L ACO Relative Humidity <(50£15) %
Model 6236 Ambient Pressure (101,32521.5) kPa
Serial No. : 192014
Microphone : TOSINR No.73303
Preamplifier

Standards wsed :
1. Band Pass Filter Stanford Research Systems SR 650 8/N 28712,
2, Caondenser Microphone Briel&Kjer 4180 $/N 2889871,
1. Decade Attenuator Ando AL-205 S/N 00464602
4. Funstion/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037,
6. Sound Calibrator Briiel&Kjar 4231 S/N 3015154,

7. Measuring Amplifier Brilel&Kjmr 2636 S/N 1537484,

Dute of Receipt : 14 Jan 2025

Date of Calibration  : 24-27 Feh,2025 alr-’ 9

The results relate only ta the items tested/calibrated or value assigned.
Achvartisinng the Repor/Canificate and pubiicity of the nesults except in full ane probibited unless veitten penmission is cbtined fram the govemer of TISTR

FMLBLMTC002 Rev.S
Head Office
35 iy 3 Tambon Khilong Ha, Amphos Khiong Luang,
Changeat Pathumenan: 12120, Thailand
Tel. (86} 0 2577 2036
Fax. (56} 0 2577 9009

Office

196 Prahanyothin Road, Ladyaa, Chetuchak,

Eanghok LS00, Thatand

Ted. (661 0 I5T5 112130 ext. 5219, 3229, 3217
(661 03 1629 6BZT

Office/Labaratory
668 Mu 2 Tambon Bangeoomnal, Amaihca Muang Samepraan,
Changaat Samutprakan 10280, Thailied
Ted. (6610 3323 L6T2-B0 e, 115, 116

166 08 5210 0440
E-mail : mrcatistr.ceth Wheksite : wewwtistr.ce.th

E 4
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MSC-TISI-TIS |25
CALIBRATION 0037

Request No. 21-68/0160

Calibration Procedure :

measurement method.

This i has

8. Power Amplifier Brilel &K jaer 2706 S/N 1517650,

i callily

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10 Dagital Multimeter Agilent 344014 SN MY44005560,
11. Programmable Attenuator Tamagawa TPA-303A S/N 2212,

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

Metrology (Thailand).

measured values only.

d against standards

Date of Calibration - 24-27 Feb, 2025

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

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

d at the Electrical and Electronic Standards
Laboratery (EEL), which are traceable to the International System of Units through the National Institute of

MTC No. EEL. BP. 850168

2/9
T

P A

SC-TISETIS INQS
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

N
CALIBRATION 0037
MTC No. EEL. BP. 850168

Request No. 21-680160

1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation (A limia] L Maximum-p
Signal (dB) [C1:N) wvalue (dB) | Class 2 {+dB} (+dB) of mesurement (+dB8)
93.99 54.0 oo Lo 0.48 NIA
Nate: No adjustment.
2. Self-generated noise
2.1 Normal test
Measured valuz Uncertainty Maximum-permitted uncertainty
(dR) (+d8) of measurement (+dB) -
20.8 0.10 NiA

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

Frequency | Measured value | Uncertainty| Muxienuen-permitted uncertainty
Weighting {dB) (2dB) af measurement (£08)
A-Weight 133 010 NA
C-Weight 18.4 0.10 NA

Flat 24 010 NA

Diate of Calilseation :24-27 Feb.2025

Th féslts rielate anly ta the ftemes testeclicaliorated or value ssred
Actvertiing the Report/Certificate and publicity of the results escept in full ane profibited unless wiitten permission & abtained from the gowemes of TSTR.

The results relate orly 1o tha ibems testecicalrated o valle assigred.
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Request No. 21-68/0160 MTC No. EEL. BP. RSAI16R
| & tical signul test of freq) ightings
| Frequency |Deviation from freguency response (dB)| Acceprance limit Uneemainty | Maximwmr-permitied uncenainty|
(Hz} A-weight | C-weight Flar class 2 (2dB} (=dB) el measurement {+dB)
125 02 03 02 15 0.45 0.6
1 000 o1 ol 02 Lo 043 0.6
8000 =16 -1.5 -L.1 in 045 0.7

4, Electrical signal test of frequency weightings

Timit Uncertainty

Frequency |Deviation from frequency response (dB)|

pe
(Hz) A-weight | C-weight Flat class 2 (+dB) (HdBY of measurement (+dB)
6 00 0.0 0.1 20 020 0.6
125 00 0.0 0.0 L5 020 06
250 00 0.0 0.0 1.5 0.20 06
500 00 0.0 0.0 L5 0.20 06
1000 00 00 0.0 L0 0.20 06
2000 0.1 0.1 .1 20 0.20 06
4000 0.4 04 0.1 3.0 020 06
8 000 0.6 07 02 50 020 07
Date of Calibration  : 24-17 Feb.2025 4t
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Request No. 21-68/0160 MTC No. EEL. BP. BS/0168
5. Long-term stability
Time Measured Value | Deviated value | Acceptance limit Uncerfuinty | Maximum-permitted uscertainty |
() () class 2 (+dB) (edB) af measurement (4B}
Begin 94.0
i i on 03 0.10 0.1
6. Frequency and time weightings at 1 kHz
.1 Frequency weightings at 1 kHz

Frequency | Messured Value | Deviated value | Acceptance limit Uncertsinty permiried
Weighting (dR) 4B) class 2 (+4B) (+dB) of messurement (+dB}
A-weight 04.0 oo 02 0.20 02
C-weight S4.0 00 0z 020 0.2

Flat 04,1 ol 02 0.20 02

6.2 Time welghtings at 1 kHz

Fregeency | Measured Valse | Deviated value Limit I i i peemitied uncertainty
Weighting (a8} (4B) clnss 2 [(=dB) +dB) of measuremens (+dB}

Fast 94.0 00 0.1 0.20 02

Slow 940 0.0 o1 0.20 0.2

Leg 940 00 01 0.20 0z

Date of Calibration  : 24-27 Feb 2025 52
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Request No, 21-68/0160 MTC Neo. EEL. BP. 830168
7. Level lincarity on the reference level range
Anticipated | Messured Value | Deviated value Acceptance limit Uneertainty Muximum-permirted unceriainty |
value (4B) {dB) (B class 2 (+dB} LBy al measurement (48}
3 322 0.2 Ll 0.30 03
3 3.2 0.2 Li 0.30 0.3
30 0.3 0.3 1.1 0.30 03

B, Level limearlity i

ding the level range contral
At reference sound level on the reference level mnge

Ramge | Anticipsed vabue | Measured value | Deviated it} L. i i permnitied
(d8) (dB) value (dB) | class 2 (+dB) |  (+dB} of messurement [+1B)
40-130 94.0 54.0 00 L1 0.30 0.3
30-120 4.0 4.0 0 L1 0.30 03
20-110 4.0 S4.0 00 L1 0.30 03
20-100 940 54.0 0o L1 0.30 0.3
Date of Calibration  : 24-27 Feb, 2025 ?'F‘?

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Hequest No, 21-68/0160 MTC No. EEL. BP, 830168
7. Level linearity on the reference level range
Anticipated | Mensured Value | Devised valee | A limia i i -permitied
value (dB) (B} (dB) ehiss 2 (+dB) (dB) of measurement (HdB)
122 122.0 0.0 L1 030 0.3
121 121.1 0.1 L1 0.30 03
120 120.1 0.1 11 0.30 03
119 119.1 0.1 L1 030 0.3
114 1140 00 15T 0.30 03
109 109.0 0.0 11 0.30 03
104 104.0 00 1.1 0.30 0.3
99 99.0 0.0 L1 0.30 03
94 94,0 0.0 1.1 0.30 0.3
2] 590 00 1.1 0.30 0.3
84 B0 0.0 L 0.30 03
L] 7.1 0.1 L1 0.30 03
74 74.1 0.1 L1 0.30 0.3
9 69.1 0.1 L1 0.30 03
&4 6400 0.0 Ll 0.30 0.3
59 590 0.0 1.1 030 03
54 540 0.0 L1 0.30 03
a9 490 0.0 1.1 0,30 0.3
a4 440 0.0 L.l 030 0.3
39 390 0.0 [N 0,30 03
34 341 ol I 0.30 0.3
3 331 01 L1 0.30 0.3
Dute of Calibration 2427 Feb. 2025 619
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8. Level linearlity including the level range control 10, Peak € sound level
At reference level at 5 dB greater than the under-range on a level rnge Numberof cyclesin | Anticipated | Meassred | Devisied prance limil | inty | Maximum-permitied i
Range Anticipated value | Measured value | Deviaed i 1 i i pes test signal wabue (dB) | value (dB) | valse (d8) | class 2 (+dB} (2+dB) af measurement (+dB)
(dB) (dB} walug (dB) | class 2 (+dB) (+dB) of measurement (+dB) Complete cycle 1254 125.7 03 i 0.20 0.35
40-130 450 450 0.0 L1 0.30 0.3 Puositive half cycle 1244 124.2 0.2 0 020 0.35
30-120 350 350 00 L1 030 03 Negative half cycle 1244 1242 0.2 20 0.20 0.35
20-110 250 253 03 L1 0.30 0.3
20-100 250 252 02 11 030 03 11. Overload indication
2090 250 32 0.2 11 0.30 03 Measured value (dB) Devinted | Acceptance limit| Uncertainty | Maximuen-permitied uncestainty
20-80 250 252 02 L1 0.30 03 Positive ope-ballcycle | Negative one-half cycle | value (dB) | chass 2 (zdB) (+dB) af measurement (£dB)
132.5 1325 (1] 15 0.20 0.25
9, Tone burst response
Time Tonehurst Measured value | Deviated liemi i i perminied uncertainty 12, High-level stability
Welghting | Duration, Th {ms) (dB} wabue (dB) | closs 2 (£d8) (=dB) of measarement (+dB} Time Measured Devinted vakue Arcepaance limit Unceninty i permitted
200 1158 -0.2 +1.0 0.20 03 vl (dB} {dB) s 2 (4B} (4B} of messurement [+1B)
Fast 2 98.3 0.7 +1.0;-2.5 0.20 03 Hegin 1260
0.5 892 08 | 41550 | 020 03 End 129.0 i & b x
200 1095 0.1 £1.0 0.20 03
Slow
2 9.7 0.3 +1.0;-5.0 0.20 03 Calibrated by : Approved by :
200 109.9 01 +10 020 oalmlimmalisEtl P s L2 S
SEL z 9.9 Y| +1.0;-2.5 020 03 (Mr. Tawikiat lamsamran) e pa)
025 809 o1 | +L5-50 | o 03 S
Electrical lﬂgngﬂ:l:t-ls‘l:;{ldnlda Laboratory
Date of Calibration  : 24-27 Feh 2025 Industrinl Metrolagy and Testing Service Centre
Date of Issue : 28 Feb.2025 Ref : 200 126801 14001 83003
Date of Calibration  : 24-27 Feb. 2025 LI End of Certificate #iy
___ I The resudts relate anly o the tems tested/calibeated ar value assigned. m:.m.m relate only ba the iems testedscalibeated or value asshned.
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Request No, 21-6R0160 MTC No. EEL. BP. 84/0168 Request N, 21-68/0160 MTC No. EEL. BP, 840168
CALIBRATION CERTIFICATE 8. Power Amglifier Briel&Kjmr 2706 S/N 1517650,

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

10. Digital Multimeter Agilent 344014 SN MY44005560,
Submitted by : Integrated Research Center Company Limited. 11. Programmable Attenuator Tamagawa TPA-303A S/N 2212,
Address : 122 Moo 2, T, Thatoom, A Srimahaphote, Prachinburi 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre, Calibration Procedure :

Sai 1C, Bangpoo Industrial Estate, Sukhurmvit Rdl., A Muang, Samutprakan 10280, This i was calibwated by using calibration p no CP-102-02 uned CP-102-03, which

Instrument Calibrated ; Ambient Environment were based on [EC 61672-3 Electroncoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
Deseription : Sound Level Meter Temperature (23+3)°C procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
Manufacturer  : ACO Relative Humidity (50 + 15) % direct measurement method. The acoustie signal test was performed in un anechoic room with the comparison
Model 6236 Ambient Pressuse : (101.325+1.5) kPa measurement method.
Serial No. : 192015 This instrument has been calibrated against standards maintained at the Electrical and ic Standards
Microphone : TO52NR No. 73304 Labaoratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier - Metrology (Thailand).

Standards used : The information en actual reading is sttached herewith and the uncertainty limits queded refer to the

1. Band Pass Filier Stanford Research Systems SR 650 S/N 28712, measured values only.
. Condenser Microphone Brijel&Kjuer 4180 54 2889871

3 Thse reported expanded uncertainty is based upon a standard uncertainty mubtiplied by a coverage factor
3, Decade Attenuntor Ando AL-205 SN 00464602
4,

k=2, providing a level of confidence of approximately 93%.
. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 24042668,

>

Digital Function Synthesizer NF Electronic Instruments DF-1934 S/N 122037,

-3

. Sound Calibrator Briel&Kjer 4231 S/N 3015154,
7. Mensuring Amplifier Briiel&Kjar 2636 SN 1537484

Date of Receipt : 14 Jan.2025

Date of Calibration  :24-27 Feb.2025 19 Date of Calibration  : 24-27 Feb. 2025 e
L
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1. Absolute Sensitivity

Reference Acoustic Measured value (dB) | Deviation itf L pemitted
Signal (B} (B} value (dB) | Class 2 (+dB) {xdB) of measurement (+dB)
93.99 99 0.1 Lo 048 NA
Note: No adjustment,
1. Belf-generated noise
2.1 Normal test
Messured value Uncertainty Maximum-permitied uncertainty
{dB) (dB) of messurement (4B}
22.0 0.1o NiA

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

Frequency | Measured value i Maxi P uncenyinty
Weighting (4B () af measurement (4B}
A-Weight 157 010 N/A
C-Weight 215 oo NiA
Flat 260 o.1o NiA
Date of Calibration : 24-27 Feb 2025 3 .:’19

The results relate orly 1o the ibems tested/calibrated or value assined.
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3.A tical signal test of freq 1§
Frequency | Devistion fram [requency resp ceptance limit Uneenainty P d
{Hz) A-weight | C-weight Flar class 2 (+dB) (+dB) of measurement (2dB)
125 0.4 04 04 L3 0.45 0.6
1 00D D4 0.4 -4 Lo 043 0.6
B 00D D8 -1.0 0.6 50 0.45 07
4. Electrical signal test of frequency welghtings
Frequency | Deviation fram frequency resp limit p d
(Hz} A-welght | Cweight Flat class 2 (+dB) (+dB) of measurement (LdB)
63 01 0o 01 2.0 0.20 0.6
125 0o 0.0 n.o LS 0.20 0.6
250 oo 00 0o 15 020 0.6
500 0o o0 oo L5 0.20 0.6
1006 oo 00 oo [ 0.20 06
2000 01 00 0.1 20 0.20 06
4000 0.4 -0.4 0.1 in 0.20 0.6
& 000 -0.6 0.6 0.2 5.0 0.2 o7

Date of Calibration  ; 24-27 Feh.2025

4/9
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5, Long-term stability
Time Measured Value | Devioted value | Acceptance limit Uncertainty Mnximum-permitted uncertainty
(dB) (dR) elmis 2 (+dB) (hdB) of measarement (=dB)
Begin 940
= PP 00 03 0.10 0.l
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Devisted value | Aceepiance limit Uneertaingy Muximurn-permitted uncertainty
Weighting dB) (dn) class 2 (+dB) {+dB) of measurement (=dB)
A-weight 940 00 0.2 0.20 02
C-weight 940 00 02 0.20 0.z
Flat 940 00 02z 0.20 0.2
6.2 Time weightings at 1 kiz
Frequescy Measured Value Deviated value Acceptance limit Uncemainty Maximum-permitted uncertainty
Weighting {dB) (dB} class 2 (+dB) (+dB} of measurement (£dB)
Fast 4.0 (] 0.1 0.20 02
Slow 40 00 01 020 02
Leq G400 o0 0.1 020 0z
Date of Calibration  ; 24-27 Feb.2025 A
The results relate anly ta the ftems tested/calionted or valus assigred
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T. Level linearity on the reference bevel range
Anticipated | Mensured Value | Devisted value | Acceptance limit Uneertainty | Maximum-permstied usceriainty |
wabue (4B} (d8) (48] class 2 (HUB) (+dB) of measurement (+dB)
12 1221 0.1 L1 030 0.3
121 1211 0l Ll 0.30 0.3
120 1201 0.1 11 0.30 0.3
19 119.1 0.1 L1 0.30 03
114 14,0 0.0 Ll 030 03
109 105.0 00 11 0.30 03
104 104.0 00 11 0.30 03
w0 99.0 0.0 L1 0.30 0.3
54 94.0 00 11 0.30 0.3
B9 BO.0 00 L1 0.30 03
B4 E4.0 00 L1 03 03
™ T0.1 [} L1 0.30 0.3
4 74.2 0.2 Ll 0.30 03
] 692 02 Ll 030 0.3
64 64.0 oo L1 0.30 03
59 59.1 01 11 0.30 03
L 4.1 ol L1 030 03
49 49.1 0.1 1.1 0.30 03
44 44,1 ol Ll 0.30 03
» 91 0.1 11 0.30 03
M 2 02 11 0.30 03
13 133 03 11 0.30 03
Date of Calibration  ; 24-27 Feb.2025 LL
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K. Level linearlity including the level range control
At reference level at § dB greater than the under-range on a level range

THAILAND INSTTTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
MTC Ne, EEL BP. 240168
7. Level limearity on the reference level range
Anticipated | Messured Vabue | Devisted value limit i Maximurm-p
valug () {dB) dB) class 2 (+dB) (+dB) of measurement (2dB)
1 323 03 L1 0.30 0.3
il s n4 L1 0.30 03
in 04 04 1.1 0.30 0.3
8. Level linearlity including the level range control
At reference sound level on the reference level range
Range Anticipated value | Measured value | Deviated Timit) L inty i P
(dBy (dB) wnle (dB) | class 2 (+dB) (B} of measurement (+dB)
A0-130 4.0 94.0 0.0 11 o3 03
30-120 940 94.0 0o 11 0.30 03
20-110 44.0 24,0 0o 11 0.30 03
20-100 940 94.0 0.0 L1 0.30 0.3
Date of Calibration - 24-27 Feb, 2025 e
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Range Aniicipmod valoe | Measured value | Deviated imis i i peril
(dB) {dB) vakue (dB) | clais 2 (+dB) (adB) of mensurement (4B}
40-130 45.0 430 0.0 Ll 0.30 0.3
30-120 35.0 350 o 1 0.30 03
20-110 250 5.5 0.5 Ll 0.30 03
20-100 5.0 254 04 11 030 0.3
20-50 250 254 0.4 L1 0.30 0.3
20-80 5.0 252 02 L1 0.30 0.3
9. Tone barst response
Time Tonehurst Measured value | Devisted limi] Maximim-permitted uncertainty |
| Weighting | Durstion, T {ms) 48) value (4B) | class 2 (4B) | (xdB) of meassrement (+8)
200 1158 0.2 *1.0 0.20 0.3
Fast 2 9E.6 -0.4 +1.0;-25 0.20 0.3
0.2s 80.0 -1 +1.5; 5.0 0.20 03
200 109.4 -0.2 10 020 03
Slow
2 808 02 +1.0; 5.0 020 03
200 109.9 @&l 10 0.20 03
SEL 2 o0.0 oo +10;-25 0.20 03
0.25 809 -l +1.5; -5.0 0.z0 03
Date of Calibration  ; 24-27 Feb.2025 89
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10, Peak C sound level

Mumber of cycles in Anticipated | Measured | Deviated P liemit] ity | Maxirnur d
test signal vulue (dB) | value (dB) | valoe (dB) | class 2 (=dB) [+dB) ol measurement (=d8)
Complete cycle 1254 1255 0.1 30 0.20 0.35
Positive half eyele 1244 124.3 0.1 20 0.20 0.35
Megative half cycle 124.4 1243 0.1 20 0.20 0.35
11. Orverload indication
Measured valse (dB) Deviated piance limit] Uncertainty per
Pasitive one-hallTeyele | Megarive one-hall cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
1325 132.5 00 L5 0.20 0.25
12, High-level stability
Time Measured Devinted value Acceplance limit Uneenainty i permilted
value (¢B} (dB) cluss 2 (+dB) (+dB} ol messurement (+dB}
Begin 129.0
Tl T 00 0.3 0.10 0.l
Calibrated by : Approved by
........... o AL 2 L
(M. Tawikiat Jamsamran)
Electrical and Ecironid Sidndirds Laboratory
Date of Calibration - 24-27 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb. 2025 Ref : 201126801 1400185002
End of Centificate 9/9
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CALIBRATION CERTIFICATE

Submitted by Integrated Research Center Company Limited.

Address + 122 Moo 2, T. Thatoam, A Srimahaphote, Prachinburi 25140,
Calibrated at - Electrical and Electranic Standards Laboratory, Industrial Metrology and Testing Service Centre,
Sai 1C, Bangpoo Industrial Estate, $ it Rd., A.Muang, p 10280,
Instrument Calibruted : Ambient Environment
Description = Sound Level Meter Temperature 23t 3)C
Manufacturer TACO Relative Humidity (50 + 15) %
Model 16236 Ambient Pressure +{101.32541.5) kPa
Serial No, + 192016
Microphone : TOS2NR No.73305
Preamplifier L
Standards used ;
1. Band Pass Filter Stanford Research Systems SR 650 S/ 28712,
2. Comdenser Microphone Briiel&Kjar 4180 S/ 288087,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Asbitrry Waveform Generatar Agilent 332204 SN MY 44042668,
5. Digital Function Synthesizer NF Electronic Instrumenis DF-193A S/N 122037,
6. Sound Calibrator Briel&Kjar 4231 $/N 3015154,
7. Measuring Amplifier Briicl&Kjer 2636 S/N 1537484,
Date of Receipt i 14 Jan. 2025
Diate of Calibration 224-27 Feb 2025

1/9
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8. Power Amplifier Briiel&Kjar 2706 $/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 344014 /N MY44005560.
11. Programmable Attenuator Tamagawa TPA-303A /N 2212, |

Calibration Procedure :

This i was bry using 10 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

were related to the el | 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 at the Electrical and Electronic Standards
Labaratory (EEL), which are traceable 1o the International System of Units through the Mational Institute of
Metrology (Thailand),

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

The reported expanded uncertainty is based upon a standard uncertainty multiplied by 2 covernge factor
k=2, providing a level of confidence of approximately §3%.
Date of Calibration + 24-27 Feb.2025 2 !2

The sasuilts relate cely to the Rams tested/calibrated ar valu assigned.
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1. Absolute Sensitivity
Relerence Acoustic Measured valug Deviaticn |A:Dq1||nee lirmit] Uncertaingy |Muimum-permim=d unerainty|
Signal (dR) (R} value (dB) | Class 2 (+dH) i=dB) of measurement (+dB)
9390 933 0.7 Lo 048 NiA
Note: No adjustment.
2. Self-generated noise
2.1 Normal test
Mezsured value Uncertainty Maximun-permitted uncertaingy
(dB) () of measuremsenst (48
236 .10 Nia _—I
1.2 The microphone of the sound fevel meter was replaced by electrical signal input device
Frequency | Mensured valug u i M i
Weighting (dH) [E21:3) of messurement (+48)
A-Weight 155 010 NiA
C-Weight 205 0.10 Nia
Flat 25.1 0.10 NA
Date of Calibration - 24-27 Feh, 2025 3 J’l?‘
B o The results relate anly ta the items ested/calibrated or vatue assigned.
Achvertiing the RepartCertificate and pulilicity of the sesults et in Al are prohiited unless weitten permissian i sbtained from the govemor of TETA. N
FALBLMTC.002 .5
4ead Office OfficasLabaratory Office.
15 Mu 3 Tambon Khiong Ha, Amphoe Khiang Luang, 658 My 2 Tamban Bangpoomal, Amphos Muang Ssmutprakan, 196 Fhaharmyothin Road, Ladyas, Chatuchat,
“hargveat Pathumtiian 12020, Thaitared Changwat Samaiprikan L0, Thaland Bangkak 19691, Thailand
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5. Long-term stability
- 3 Acoustical signal test of frequency weightings Time Mesured Value | Deviated value | Acoepeance fimin Uncertingy | Maximumr permmied uncertainty
Frequency from frequency response (dB) Acezptance limit Uneestainty | Maximum-permi (dH) (dH) class 2 (+dB) (+dB) of measurement (+dB)
(Hz) A-weight | C-welght Flat cliss 2 (+48) (+dB) af measurement {+dB} Begin 940
128 0.5 0.6 0.5 15 0.45 0.6 End 540 i e e o
1000 0.9 4.9 0.8 10 0.45 0.6
#000 -L3 L1 47 50 045 Lot 6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
4 Electrical signal test of frequency weightings Messured Value | Deviated vale | Acoeptance limit Uneertainty permitted
Frequency Iﬂm from frequency Accep limiz U inty pemitied () (R} chuss 2 (+dB) {4dB) of measurement (+d8)
Hz) | Aweight | Coweight | P cluss 2 (4R () of measurement (+48) 94.0 0.0 0.2 020 0.2
63 01 0.0 0.1 20 0.20 0.6 940 00 0.2 0.20 02
125 0.0 0.0 00 15 0.20 06 s = o 550 02 —‘
250 0.0 0.0 o0 15 0.20 06
00 0.0 0.0 0.0 15 0.20 0.6 6.2 Time weightings at 1 ki
1000 0.0 [ (] 1.0 0.20 06 Frequency | Measured Value | Deviated vakye Accepance limit Uneertainty |Muimum—pumm-mn==hq"
2000 -0.1 0.1 0.0 2.0 0.20 0.6 Weighting (dn} (dm) elass 2 (£48) (+dR) of mcasurement (+dH)
4000 04 -4 -0.1 30 0.20 0.6 Fast 94.0 0.0 01 0.20 0.2
8000 0.7 0.6 0.2 5.0 0.20 07 Slow 940 00 0.1 0,20 02
Leq 94.0 00 ot 0.20 0.2 —‘
Date of Calibration  : 24-27 Feb, 2025 e
Date of Calibration  : 24-27 Feb, 2025 i 4
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7. Level linearity on the reference level range
Anticipsted | Measured Value | Deviated value Acceptunce limit Unceriginty | Maxirmum-permited uncertainty
value (48} (um) (dB} class 2 (+dB) (edB) of measurement  2d8)

122 1219 0.1 LI 0.30 03
121 1209 0.1 L. 0,30 0.3
120 119.9 0 L1 0.30 03
119 1189 0.1 1.1 0.30 03
114 1138 0.1 11 0.30 03
109 109.0 0.0 L1 0.30 03
104 104.0 0.0 1.1 0.30 03
% 9.0 0.0 11 0.30 0.3
9% 94,0 0.0 1it 0.30 03
89 §9.0 0.0 L1 0.30 03
£ 84,1 0.1 11 0.30 0.3
7 9.1 [¥] 11 0.30 03
74 741 0.1 L1 0.30 03
] 692 02 11 0.30 0.3
64 64.0 0.0 L1 030 03
59 59.1 0.1 1.1 0.30 0.3
54 54.0 0.0 L1 030 0.3
49 49.1 0.1 11 0.30 03
44 44.1 0l L1 0.30 0.3
39 30.1 01 1 030 03
34 M2 02 Ll 0.30 0.3
|_33 333 03 L1 0.30 03

Date of Calibration  : 24-27 Feb 2025 L] Q
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7. Level linearity on the reference level range

Anticipated | Measured Valpe Deviated valug Acceptance Hmit Uneertai Maxi permitied iy
valee (dB) (dB) dB) cluss 2 (+dB) (+dB) of menswrement (+di)
324 0.4 L1 0.30 0.3
L3 05 L1 030 03
[ 306 05 11 0.30 03

8. Level linearlity including the level range control
At reference sound level on the reference leve] range

Range Anticipated value | Measured value Devimed |Acceptance limi Unecertainty | Maximurm-penmitted uncertuinty
(&8} ida)y vabue (dB) | class 2 (+dH) i+dRB) of measuremen {+dR}
40-130 94.0 94,0 0.0 L 0.30 03
30120 940 54.0 00 Ll 030 03
20-110 4.0 94,0 0.0 11 0.30 03
20-100 94.0 94.0 0.0 Lt 0.30 03
Date of Calibration  : 24-27 Feb 2025 79
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B. Level linearlity including the level range control
A reference level at § dB greater than the under-range on a level Tunge

Range Anticipated value | Measured value | Deviated Aceeptance limét) Uncertainiy Muximum-permitted uncertainty
(dB) (B value (dB) | class 2 (+d8) {+dB) of measuremnent (+dB}
40-130 450 449 -0.1 1.1 030 0.3
30-120 350 350 0.0 L1 0.30 0.3
20110 250 37 07 1.1 0.3 03
20-100 250 258 0.6 L1 030 03
20-90 250 255 0.5 11 0.30 03
20-80 250 254 04 1.1 0.30 0.3

9. Tone burst response

[ Time Tanehurst Mensured value | Deviated | Aceeptance limif] Uncertainty | Musimum-permitted unceriainty
Weightiog | Duration, Th(ms) (am) value (dB) | class 2 (4utB) | (2a8) of measurement (+48)

200 160 00 410 0.20 03

Fast 2 08.6 04 +10;-2.5 0.zo 0.3
025 89.5 05 | +15-50 [ o0z 03

il 200 109.5 o1 10 0.20 03

2 598 02 | +155-50 | 020 03

200 1009 01 +1.0 0.20 03

SEL 2 59.9 01 | +1g-25 | o020 03
025 809 01 1550 | 020 0.3

Date of Calibration  : 24-37 Feb.2025 we
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E-mal - mbegistr.onth Wobsite : ww tstr.oe th

P A

NSC-TISITIS 1025
TUHTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

Request No, 21-68/0160 MTC No. EEL. BF. 830168

10, Peak C sound level

Number of cyclesin | Anticipated | Measured | Deviaced |4 imit] Uncermainty P

test sigral value (dB) | value (4B} [ value (08) | chiss 2 (2dB) | (xdB) af measurement (+dB)
Complete cycle 1254 125.1 03 10 0.20 0.35
Positive half cycle 1244 1224 L0 20 0.20 0.35
Negative half cycle 1244 1245 02 20 020 0.35

11. Overload indication

Mensured value (dB) Deviated |A Timit] L Maxis e
Posits half cycle | Negwi cycle | value (dB) | class 2 (+dB) |  (+4B) af mensirement (+dB)
1325 1325 00 L5 n.zo 025
12. High-level stability
Time Messured Deviared value P lieniz i P
vatluse (dB) {dB) class 2 {+dB) {+dB} of measurement [+dB}
Begi 129.0
= 0.0 0.3 A1) ol
End 129.0
Calibrated by :

(M. Tawikiat Tamsamran) WF TEba st R |

Electrical nnm%m-m Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201126801 1400185001

124-27 Feb 2025
- 28 Feb.2025

Date of Calibration
Duate of Issue
End of Certificate 249

The resudts relate onky 10 tha items testeccaliorated or value assignad. R
Achvrtising the Report/Certificase wnd publicey of the rewdts ewcept in full ane profiited Lnlew written permision (s citaned from the govemer 3

FMBLMTC002 RS

Office.
19 Phahamyothin Road, Ladyaa, Chatuchak,
Bangenk 10300, Thaland
Tel (661 0 2579 1131-30 et 5219, 5225, 5217

(66] 08 1859 6827

Head Office Offica/Laboratory
35 Mu 3 Tambon Khiong Ha, Amphess Khlong Luang. 668 Mu 2 Tambon Bargooamal, Amphoe Musng Samutprakan,
Changwat Pathurmehan 12120, Thailand Chagaat Samutprakan 10280, Thailaed
Tel, (663 0 2577 2036 Tel, (66 0 2323 1572-80 es, 115, 116
Fa. (86} 0 2577 5007 %) 08 3219 5900

E-rul : mbcgtistr.orth Wbsite : wwaw tistr.or th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHMROGICAL RESEARCH (TISTR)
MTC Ng EEL BP, 261163 Request No, 21-680160 MTC No. EEL. BP. 8610168
CALIBRATION CERTIFICATE 8. Power Amplifier Brilel&Kjar 2706 S 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No, 215300,
10, Digital Multimeter Agilent 38401A SN MY44005560.
Submitted by : Integrated Rescarch Center Company Limited. 11 Programmable Attenuator Tamagawa TPA-303A SN 2212
Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25 140,
Calibrated nt  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre. Calibration Procedure :
S0i 1C, Bangpoo Industrial Estate, Sukhurmvit Rd., A Muang, Samutprakan 10280, This was calibrated by using ion pi o CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environment were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013), These calibration
Description = Sound Level Meter Temperature (23 +3)°C procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
Manufscturer  : ACO Relative Humidity 1 (50 + 15) % direct measurement method. The ncoustic signal test was performed in an anechaic room with the comgarison
Model : 6236 Ambient Pressure  : (101.32521.5) kPa measuzement methasd.
Serial No. :212014 This instrument has been calibrated against standards maintained at the Electrical and ic Standards
Microphone : TO5INR No.76235 Laboratary (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier 2= Metrology (Thailand).
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
1. Band Pass Filter Stanford Research Systerrs SR 650 S/N 28712, measured values only.
2. Condenser Microphone Britel&Kjer 4180 S/ 2889871, The reported expanded uncertainty is based upon 2 standard uncertainty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/ 00464602, k=2, providing a level of confidence of approximately $5%.
4. Function/Askitrary Waveform Generator Agilent 332204 SN MY 44042668,
5. Diggital Function izer NF E} i DF-193A S/N 122037,
6. Sound Calibrator Brilel&Kjer 4231 /N 3015154,
7. Mensuring Amplifier Briicl&Kjmr 2636 S/N 1537484,
Date of Receipt : 14 Jun 2025
Date of Calibration  : 24-27 Feb, 2025 1:’9 Date of Calibration + 24-27 Feb 2025 2 .fq
. Thee results relate orly to the bems tested/calibrated or value assgned. The results relate anfy o lMih;\Eﬂd:;li‘nmNd or value arssigried T
Advertisng the Report/Certficate and publicity of the results escept in full are prohibited unless wiitten permission is obtaired from the: gavemor of TETR Advertisng the ReportCertificate and publicity of the results escept in full sre prohitited unless witten permission & abtained fram the governor of TISTR
T FMBLMTC 002 R & FMBLMTC.002 A5
Hend Office Office/Laboratory Office Hewd Office OfficerLaboratary Office
33 Mu 3 Tamiban Khiorg Ha, Amphoe Whlang Luang, &30 Mu 2 Tamibon Bangroomal, Amphoe Musng Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchai, 35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 MU 2 Amghoe Mang prakan, 196 Road, Ladyae, Chatuchak,
Changwat Pathurmchant 12120, Thaland Crangwat Samutprakan 10230, Thaland Rarghok 10900, Thaland Changveat Pathumthani 12120, Thatand Changwat Sarrvtpraian 10280, Thailand Bangkok 10500, Thakand
Tel. (46) 0 2577 9036 Tel. (86) 0 2323 167280 ast 115, 116 Tel. (66) 0 2579 112130 ext. 5219, 5235, 5217 Tel. (64) 0 2577 936 Tal. (66) 0 2323 167280 ext. 115, 116 Tel (66] 0 2579 1121-30 est. 5219, 5225, 53T
Fax (56 0 2577 9009 (46} DB 3219 7980 [66) 08 1839 6BIT Fa [66) O 2577 9009 (66} 08 3219 9440 I66] 08 LBE9 GAZT
E-mall. : mbcgrtistr.orth Webaite : waww.tistr.orth E-mal : micgiitr.onth Wabsite - wwaw tiirorth
-mma C:Da%.-;ma:aas? o T ersmi
e B e
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Ne, 21-68/0160 MTC No, EEL. BP. 8410168 Request No. 21-68/0160 MTC No. EEL. BP. 860168
1. Absolute Sensitivity 1A Ieal signal test of freq: ings
Reference Acoustic Measured value (dB) | Devintion | Acceptance limit| Uncertainty | Maximum-permiteed uncertainty Frequency | Deviation from frequency response (4B) A Tim L inty | Musimum-permitied
Sigmal (dB) Before adjust] After adjust | value (4B) [ Class 2 (+dB) (+dB) of rseasurement (+dB) (Hz) A-weight | Coweight Flat cluss 2 {+dB} [E715) of mesisarement (+dB}
93.99 94.2 9.0 00 1.0 0.48 NiA 125 0.5 0.5 03 L5 045 06
Note: The external i i was firstly p The internal calibration adj 10 A1 0.2 0.0 L0 0.45 0.6
was then completed at the display of 114.7 dB. 8000 =13 -1.1 -0.8 30 045 o7
2, Self-generated noise 4. El | si test of freg) htings
2.1 Normal test Frequency (Dieviation from frequency nesponse (dB) Acoep limnit inty | Maxi permitied inty
Measared value Unecenainty Maximurm-permitied uncertainty (Hz) A-weight [ Coweight Flat elass 2 (+dB) [+dRY af mensurement (+dB)
(dB) (4dB) ol measurement (+dB) 63 0.2 00 0.1 20 0.20 0.6
0.7 0.10 NA 115 ol ] ()] L3 0.20 0.6
250 (1R} 0.0 (1] LS 0.20 06
2.2 The microphone of the sound level meter was replaced by electrical signal lnput device S00 0.0 ] (] L5 0.20 0.6
Frequency | Measured value | Uncestainty| Maximum-permitted uncertainty [Rili] 0.0 0.0 0.0 10 0.20 0.6
Weighting (dB]} (+dB) af meagarement (+dB} 2000 0.1 0 0.1 2.0 020 06
A-Weight 13.7 0.10 NiA 4000 0.4 03 0.1 30 0.20 0.6
C-Weight 19.0 0.10 NiA & 000 -0.6 0.6 0.2 50 0.20 o7
Flat 19 010 NiA
|
|
Date of Calibration  : 24-27 Feb 2025 e Date of Calibvration  : 2427 Fcb. 2025 419
| The results relate anly to the items testedicalibrated or value sssigred. The results relate anly 1o the Rems tested calibrated or value sigred.
Advertising the Report/Certificate and publicity of the msults axcept in full are probibited ke witten parmission & abtained from the govermor of TETR. Acheertiseg the Report/Centificate and publicity of the in il ane p pe s abtained from the governcr of TISTA
FMUBLMTC.002 Ree 5 FMBLATC.002 Rev.S
Head Office Offica/aberatory Office Head Office OfficarLabortory Office
3% M 3 Tambon Khiong Ha, Amphoe Fhlong Luarg, 663 Mu 2 Tamben Barmpoamsl, Arphos Muang Samdpran, 196 Phahonyothin Road, Ladyan, Chatuchal, 35 Mu 3 Tamben Khlong Ha, Amphos Khlone Luirs, 653 Mu 2 Tambon Bangpoomai, Amohoe Muang Sevafprakan, 158 Phahanyotiin Road, Ladyaa, Chatuchsk,
Changwat Pathumanani 12120, Thaland Changast Samutprakan 10080, Thaland Barwiesk. 10900, Thailard Changwat Pathrrmthani 12120, Thailard Changwat Samutprakan 10280, Thailand Bargeok 10900, Thatand
Tel (6610 2577 36 Tel [66) 9 2423 167280 ext. 115, 116 Ted. (661 2579 1121-30 ext. 5219, 5225, 5217 Tl 166 0 2577 036 Tel. [5) 0 2373 1472-60 . 115, 116 el (661 0 2579 1121-30 ext. 5215, 5225, 5217
Fax, (66101 2577 90 661 08 3219 8430 6] 05 S 6827 Fax. {66} 0 3577 9009 1681 06 3219 5400 561 0% 18 G827
E-mail : mic@tistronth Webske : waw thtronth E-mall ; mbcgtistror th Website © www tistr oe th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTR)

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-63/0160

7. Level linearity on the reference level range

MTC Na EET

Anticipated | Measured Value | Deviated value | Acceptance limit Uncertainty Muximurn-permitted uncertainty |
value (dB) 1dB) (d8) class 2 {+dB) (xd8) of measurement (+4B)
122 122.1 o1 L 030 03
121 121.1 01 | 0.30 03
120 120.1 01 L1 030 0.3
119 119.1 01 LI 030 0.3
114 1140 L] L1 0.30 03
109 109.0 0.0 L1 030 0.3
104 104.0 0.0 11 0.30 0.3
9 99.0 0.0 k1 030 03
kN 94.0 0.0 L1 0.30 03
89 89.0 0.0 L1 0.30 0.3
84 84.0 00 L1 0.30 0.3
™ 790 0.0 LI 0.30 0.3
7 741 0.1 L1 0.30 0.3
69 9.1 0.1 11 030 0.3
64 64.0 0.0 L 0.30 03
59 59.0 0.0 L1 0.30 0.3
54 540 0.0 51 0.30 0.3
a 490 0.0 L1 0.30 0.3
44 440 0.0 151 0.30 03
] 8.0 0.0 11 0,30 0.3
k"] 4.1 0.1 Ll 0.30 03
33 312 02 11 0.30 03
Date of Calibration  : 24-27 Feb. 2025

69
T

! Request No. 21-68/0160 MTC Na. EEL. BP. BAO168
5. Long-term stability
Time Measured Value | Deviated value | Accepianes limit Uneeninty permitted
4B} {dB) class 2 {+dB) (B} ol measurement (B}
Begin 940
Ead 0 00 0.3 0.10 01
6. Frequency and time weightings at 1 kHz
6.1 Frequency welghtings at 1 kHz
Frequency | Measored Value | Deviated value limit permiried unceriainty
Weighting (dB} (dB) class 2 (+dB) (=dB) of measurement (+dB}
A-weight 940 0.0 0.2 0.20 0.2
C-weight 940 00 0.2 0.20 0.2
Flat 40 0.0 0.2 0.20 02
6.2 Time weightings ut 1 kHz
Frequency | Measured Value Deviated value Accepnce limit Lincertainty Maximum-permined uncertminty
Weighting (dB) (dB) class 2 (+dB} (dB} of measurement (+dB}
Fast 940 o0 0.1 020 02
Slow 940 0.0 0.1 0.20 02
Leq 940 00 0.1 0.20 0.2
Date of Calibration + 24-27 Feb, 2025 5:_’{9
I The results relate orfy 1o the items tested/calibrated or value assigned.
Acbvertiing the Repor/Cersficate and publicky af the reslts eacept in full are prohibitd unless waitten pemisicn i cbtaned fom the govemer of TISTR

Haad Office

35 Mu 3 Tambian Hrlore Ha, Ao fhiang Luang,

Changwat Pathumthari 12120, Thaland
Tel, (561 0 25TT 086
Face. (6610 2577 9009

Office/Laboratory
48 Mu 2 Tambon Bangpooma, Amphoe Musng Samutprakan,
Crangwat Samutprakan 10220, Thailand
Tel. (56} 0 2323 167280 et 115, 116
(86} 08 3219 5040
E-mal : micgaisironth Website  waw.tstrarth

FMELMTC002 Rev.§

Ofice

196 Phahenyethien Road, Ladyao, Chatuchsk.

Banghok 10900, Thaland

Tel. {6 0 2579 1121-30 eat. 5219, 5228, 5217
{os) 08 1889 6627

The results relate anly 1o the ibems tested/zalibrated o value assgned.

Advertising the Fepart/Certificatn

of e result

i full e prohibed !

permission i ebtaned fam the govemce of ISTR

Head Office.

35 Mus 3 Tambon Khlong Ha, Amphee Khiong Luang,

Cherrgwat Pathumthani 12120, Thatand
Tel. {68 0 2577 9056
Fax. (66 0 2577 9009

Office/Laboratary
568 W 2 Tarmibon Bangpooima, Argihon Muang Saratprasan,
Changwat Saemtpiaiar 10780, Thailarel
Tal 4661 0 2323 167280 eat. 115, 116
66 0B 3219 90
E-mall : mbc@tbtr.onth Wabsite - wwaw th1.cr.th

FMSLMTC002 RS
Office
196 Phaharyothin Road, Ladyas, Chatuchak,
Banghak 1050, Thakand
Tel. (661 0 2575 1121-30 et 5219, 5225, 51T
1661 08 1629 6RZT
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NSC-TISETIS 1708
CALIERATION 00T

D A

Request No. 21-68/0160

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

7. Level linearity on the reference level range

MTC No. EEL. BP, 860168

Anticipated | Measured Vakue | Devisied valoe | Acceptance limit Uncertainly Maximusn-permitied uncestainty |
value (dB) {dBy (dB) class 2 (+dB) (+dB) af measrement (+dB)
12 322 02 L1 0.30 03
k)| 313 0.3 11 0.30 03
W 303 03 1.1 0.30 0.3
8, Level linearlity including the level range control
At reference sound level on the reference level range
Range | Anticipated value | Measured value | Deviated Tirmit] 1 y | M p
{dB) (B} value (dB) | class 2{xdB) | (dB) of measurement (+dB)
40-130 0 9.0 () Ll 0.30 03
30-120 4.0 940 o0 11 0,30 03
20-110 940 94.0 00 i | 0.30 03
20-100 940 a4 0.0 Ll 0.30 0.3
Date of Calibration - 24-27 Feb 2025

79
T

'NSC-TISETIS 17025

TR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Na, 21-68/0160 MTC No. EEL. BP. 860168
8. Level linearlity including the Jevel range control
At reference level at § dB greater than the under-range an a level range
Range | Anticipated value | Mensured value | Devisted o it| Uneerainty | Maxime itted
[C1:H] (e value (dB) | class 2 {+dB) (dB) of measarement (B}
40-130 450 450 oo 1.1 0.30 0.3
30-120 50 350 oo Ll 0.30 0.3
20-110 25.0 253 03 1.1 0.30 03
20-100 25.0 253 [} L1 0.3 03
20-90 250 252 0z L1 0.30 03
20-80 5.0 252 02 L1 0.30 03
@, Tone burst response
Time Tamehurst Measared value | Deviated |Acceptance limit| Uncertainty | Maimum-permitied uncertainty |
Weighting | Duration, Th {ms) (dB) walpe (dB) | class 2 (+dB) i=dB) of measurement (+dB}
200 1158 0.2 +1.0 0.20 03
Fast 2 98.7 .3 +1.0;-25 0.20 0.3
0.25 89.2 0.8 +1.5;-5.0 0.20 03
Slow 200 109.5 0.1 L0 0.20 0.3
2 9.8 0.2 +1.0; 5.0 0.20 03
200 1025 -0l =10 020 03
SEL 2 9.9 0.1 +1.0; 25 0.20 03
0.25 0.9 0.l +1.5;-5.0 0.20 0.3
Date of Calibration  :24-27 Feb 2025 89

The results relate coly o the items testeclicalirated of value assgned.
Acverthing the Raport/Certificate and publicity of th reslts scept in full ane prohiited uriess witen penmission & obtained from the govemar of TISTR

The results relate only ta the tems tested/calibeated o value asshned.
Achurtisind t ReportConificate s pubiicty of the resuts except in full ane pobibited unless wiitben perrission is cbtsned from the goverar of TISTR

Head Office

35 Mu 3 Tambon Khicng H, Amphos Khicng Luang,

Changwat Pathumthari 12130, Thailare
Tel (561 0 2577 S036
Faac. (66) 0 2577 5009

OfficeLaboratany
668 b 2 Tambon Bargpoomal, Armphos Muang Samuipriken,
Changwat Samutrakan L0280, Trakand
Ted. (8610 2323 167280 ext. 115, 116
(861 08 3215 5440
E-masl - micgtntrarth Website - wwwtistror th

PR BLMTC.D0Z R 5
Office
196 Phaharyothin Road, Ladyso, Chatuchak,
Earwghek 10900, Thailand
e (661 0 2579 132130 et 5215, 5225, 5217
6] 08 VBB 6827

Head Office

35 Mus 3 Tambon Knion Ha, Amgihos Khlors Liang,

Chargaan Fathurrsbhani 12120, Tharlered
Tel, 16610 2577 9084
Fax {66) 0 2577 9009

Office/Laboratory

PR BLMTC.DOZ RS
Office.
156 wathin Rosd, Ladyso, Chabuchak,

668 Mu 2 Tambon Bargpoamsl, Amphoe Musng 5 i
Changwat Samutpeskan 10280, Thaland
Tel. (8610 2323 167280 ext. 115, 116
(66] 08 3219 9440
E-mail : micgtistrarth Webste | www. tistrarth

Banghck 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 521%, 5225, 5217
6) 08 1880 6BIT
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NSC-TISETIS 1405
TSTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-6R0160 MTL Ne, EEL. 2P, RAN16R
10. Peak C sound level
Number of aycles in Anticipared | Messured | Deviated A Timit] L inty | M: permitted
Test signal value (dB) | valoc (dB} | value (dB) | class 2 {(+dB) () of measurcment (+dB)
Complete cycle 125.4 125.0 -0.4 0 020 0.35
Positive half cycle 1244 1243 =0.1 20 0.20 035
Negative half cycle 1244 124.3 -0.1 20 0.20 035
11. Overload indication
Measured value (dB) Devisted | Acceptance limir] Uncertainty | Maximum-permitted uncertainty |
P half cycle - cycle | value (dB) | cluss 2 (5dB) | (+dB) of messarement (=dB)
1325 1325 oo 15 0.20 025
12. High-level stability
Tame Mensuared Deviated value Acceplance limit Unpertainty Manimu-permitied uncerainty|
value (£} {dB) class 2 (+dB) (+dB) of measurement (+4B)
Begin 129.0
0.0 0.3 0.10 0.1
Eed 1290
Calibrated by : Approved by :
(Mr. Tawikiat lamsumran) )
Electrical . ndards Laboratory
4 de
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Tesfing Service Centre
Date of Issue : 28 Feb 2025 Rel : 201126801 1400185004
End of Certificate 9/9
The resuits relate anly to the ftems testeddcslieated o valis assigned
Adhvertising the Fepart/Certificate et in full are p unkess witten permission & abtained fram the govemor of TSTR.
FMLBLMTC 002 Rew 5
Head Office Office/Lal Office

196 Phahamyothin Road, Ladyas, Chatuchak,

Bargiak 10900, Thakand

Tol. (661 0 2579 1121-30 e, 5219, 5225 5217
[56] 0% 1885 €aZ7

baratory
668 Mu 2 Tamban Bangooamai, Amphos s Samatgean,
Charmeat Samutprakan 1921, Thaland
Tel [66) 0 2323 1672-80 ext. 115, 116
5] 08 3219 3440
E-mmail : mcptistr.onth Vishske ; waw tr.onth

35 Mu 3 Tambon Khiong Ha, Amphoe Khiong Lusrg,
Changwat Patfrumthani 12120, Thatand

Tel (68} 0 2577 036

Fa (66} 0 2577 9009

THAILANIY INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Submitted by : Integrated Research Center Company Limited.

Address : 122 Moo 2. T.Thatoor, A Srimahaphote, Prachinburi 25140,

Calibrated at  : Electrical and Electronic Standards Laborntory, Industrinl Metrology and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukhumvit R, A Muang, 10280.

Instrument Calibrated - Ambient Environment

Description + Sound Level Meter Temperature 23 3)C

Manufucturer  : ACO Relative Humidity = (50+ 15) %

Model $ 6236 Ambient Pressure : (101.32521.5) kPa

Serial No, 1212015

Micraphone : T052NR No, 76236

Preamplifier

Standards used :

TITETA

NSCTISITIS | 7028
CALIBRATION 0037

CALIBRATION CERTIFICATE

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712
2, Candenser Micraphone Briiel&Kjer 4180 5/N 2889871,

« Decade Attenuator Ando AL-203 5/ 00464602,

. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY 24042668, .

. Sound Calibrator Briiel&Kjer 4231 S/N 3015154,
. Measuring Amplifier Briiel&Kjms 2636 SN 1537484,

3,
4.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A 8/N 122037,
3
7.

35 M 3 Tambon Fhiong Ha, Amphoe Khicng Lusng
Changwat Pathumthani 12120, Thailand

Tel. (86) 0 2577 9036

Faw. (E6) 0 2577 9009

668 Mu 2 Tamiban Bangpoomai, Amphoe Muang Samutprakar,

Chargat Samutprakin 10280, Thailand
Ted. (6610 2323 1672-80 st 115, 116

1661 08 3319 M0
Email : recatistr.orth Wobsite : ww.tistrorth

Date of Receipt : 14 Jan.2025
Date of Calibration ;2427 Feb.2025 1
The results relate anly to the tems tested/calibrated or value assgned.
Actvertising the ReportCertificate of the Il Pt in full are P waitten) permission is cbtaned fram the govemor of TETR.
FPABLMTC 002 RS
Head Office Office/Labaratory Office

195 Prahanyctrin Aasd, Ladyas, Chatuchak,

Banghock 10900, Thailand

Tel. (660 0 2579 112130 et. 5219, 5225, 5217
{43 0B 1869 6227

D A

NSC-TISETIS 1705
CALIBRATION D037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 216810160 MTC No. EEL. BP. 870168
8. Power Amplifier Brilel&Kjer 2706 /N 1517650,
9. Speaker Tannoy Limited, CGireat Britain British Patent No, 215300,
10, Digital Multimeter Agilent 344014 S/N MY44005560.
11. Programmable Atenuator Tamagawa TPA-303A SN 2212,

Calibration Procedure ;
This i was calibrated by using
were based on IEC 616723 Electroncoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

no CP-102-02 and CP-102-03, which

procedures were related 1o the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an ancchoic room with the comparison
measarement method.

This has been calib
Labortory (EEL), which are traceable to the International System of Units through the National Institute of
Metralogy (Thailand).

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

ot the Electrical and Electronic Sundards

d against standards

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

2/9

Date of Calibration .

+ 24-27 Feb.2025

Tha results relate only ta the iters lested/calibated or value assgned.

RC-TISI-TIS 17025

TISITI:
CALIBRATION 0037

#chuertizing the Report/Certificate and publicity of the results except in full ane profisted unless weitten penrission b obtaned from the governar of TSTR.

FMBLMTC.002 Fav.5

Head Office
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Request No, 21-68/0160

1. Absolute Sensitivity

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

—

MTC No. EEL. BP. 870168

Refersnce Acoustic Messured value (4B} | Devistion limit ity permitied
Signal (dB) Adter adjust Class 2 (+dB) | (+dB) al messurement (+dB)
93,99 9.4 4.0 00 Lo 048 Nis
Note: The external calib was firstly The internal
was then completed at the display of 1150 dB.
1. Self-generated noise
2.1 Normal test
Measured value Uncertai Mnxi d
(d®) (hdB) of measurement [£dB)
207 0.10 NiA

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

Frequency | Measured value Maximam-permitied uncertainty
Welghting (4B} (adB) of messurement (+dB)
A-Weight 15.1 AL NiA
C-Weight 199 010 NA
Flax 247 LU NA
|
Date of Calibration  : 24-27 Feb.2025 s
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NSC-TISITIS [TR8
CALIERATION 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

3 ical signal test of frey ightl
Frequency | Deviation fram frequency response () Accepiance limit Uncertainty | Maximum-perminied uncenainty|
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement {+dB}
125 04 0.6 04 LS 0.45 06
1000 0.1 0.1 0.1 10 045 0.6 |
B 004 0.7 0.7 -0.2 50 .45 0.7
4 ignal test of freq) ighting
Frequency | Deviation from frequency resp A limit L -permitied
(Hz} Acweight | Coweight Flat class 2 (+dB) (B} of measurement (+dB)
63 0.0 00 0.1 20 0.20 06
125 0.1 () oo L5 0.20 0.6
250 00 00 oo 15 0zn 0.6
500 0.0 0.0 oo 1.5 0.20 0.6
1 00D o0 00 oo Lo 0.20 06
2000 =01 0.1 0.1 20 020 0.6
4000 -0.4 -0.4 0.1 30 020 0.6
2000 -0.6 0.6 0.2 50 0.20 o7
Date of Calibration : 24-27 Feb 2025 49
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHMOLOGICAL RESEARCH (TISTR)

CALIBRATHIN (07

Begaest No. 21-550160 MTC N, EEL. BE, 8710168
5, Long-term stability
Time Measured Valse Devianed value P I Maxil permited
@By {dB) class 2 (+dB)} (4dB) of messurement (1dH)
Bepin 40
oo 0.3 0.10 0.1
End 04,0
&, Frequency and time weightings at 1 kHz
6.1 Freguency weightings at 1 kHz
Frequency | Measured Value | Devisted valse | & limit Maximum-ps
Weighting (4m) () chass 2 (2dH) (+dB) of measurement (+dB)
A-weight 94.0 0.0 02 0.20 0.2
C-weight 94.0 00 02 0.20 02
Flat 940 [(11) 02 020 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitied uncertainty
Weighting (dB} {dB) class 2 (+dB) (+dB) ol measurement (+dB)
Fast “4.0 on ol 0.20 0z
Slow 4.0 oo 0.1 020 02
Leg 54.0 oo 0l 0.20 02
Date of Calibration  ; 24-27 Feb.2025 2 |l:‘.g
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 87/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Devinted value i ity m
vatlue (dB) (B} (dEy ehiss 2 (+dB) () af measurement (+dB)
122 IR0 00 1.1 0.30 0.3
1 121.0 L] L1 0.30 0.3
120 120.0 0.0 L1 0.30 0.3
119 119.0 00 1.1 0.30 03
114 4.0 00 L1 0.30 03
e 108.0 o0 L1 0.30 0.3
104 104.0 oo L1 0.30 03
99 W0 o0 L1 0.30 03
a4 540 oo Ll 0.30 03
» 890 oo 11 030 03
84 B4.1 ol Ll 0.30 0.3
m T9.1 ol 1.1 030 0.3
kL] T4.1 ol Ll 0.30 0.3
69 691 ol 11 030 0.3
64 &40 oo Ll 0.30 03
59 %0 0o 13 0.30 0.3
54 4.0 o0 11 0,30 03
49 480 0.0 11 030 03
44 440 oo 11 030 0.3
9 w0 00 11 030 0.3
34 1 0.1 L1 0.30 03
3 331 0.l L1 0.30 03
Date of Calibration  : 24-27 Feb, 2025 o
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MEC-TIS-TIS 1702

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reqquest No, 21-68/0160

T. Level linearity on the reference level range

MTC Ne., EEL. BP. BT/0168

Anticipated | Measured Value | Deviated value | Acceptanee limit Ungertainty Mawuﬂ‘pﬂmlzdm:m‘
value (dH) 1dB) (dB) class 2 (+dB) (£dB) of measuresment (<dB)

iz 322 02 11 030 03

31 312 02 L1 0.30 0.3

k] 303 03 1.1 0.30 0.3

#. Level linearlity including the level range control

At reference sound level on the reference level range

Range | Anticipsted vabue | Measured value | Deviated |Accoptance limit| Uncertainty | Maximuterpermitted uncertainty
(B e1:3] value (dB) | class 2 (<dB) | (+dB) of measurement (+d8)

40-130 4.0 94,0 oo 11 0.30 03

30-120 54.0 94.0 oo L1l 030 03

20-110 4.0 94.0 oo Ll 030 03

20-100 040 W0 o0 11 030 03

Date of Calibration  : 24-27 Feb, 2025

719 |
il i
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TITISTR CALIBRATION 0337

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Request No, 21-68/0160 MTC No. EEL. BP, 8710168
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 | Deviated epl limni i i -permitted uncertalnty
(dB) (dB) walue (dB) | class 2 (=) (+dB) al measurement (dB)
40-130 450 45.0 oo L1 0.30 03
30-120 50 350 0o L1 0.30 03
20-110 250 253 03 L1 030 0.3
20-100 250 252 02 L1 0.30 0.3
20-90 250 251 0.1 L1 0.30 03
20-80 250 244 0.1 11 0.30 03 J

9. Tone burst response

Time Taneburst Mezsured valoe | Devisted P imit] 1 i inum-permitted iy
Weighing | Duration, Th (ms) {dB) value (4B) | elass 2 (+dB) (+dB} of measuremnent (+dB)
200 115.8 -02 L0 0.20 03
Fast 2 ogQ 0.1 +1.0; =15 oz 0.3
0.25 89.0 -10 +L.5;-5.0 0.20 03
200 1093 03 10 0.20 03
Slow
2 8.8 02 +1.0; -5.0 0.20 03
200 1099 0.1 +1.0 0.20 0.3
SEL 2 89.9 0.1 +1.0,-2.5 020 0.3
0.25 80.9 0.1 +L.5,-5.0 0.20 0.3
Date of Calibration + 24-27 Feb.2025 S’-’TB
The tesudts relat cefy o the items fested/calbeated of value i
Advertising port/Certficate icity of the results In full are prohibited unbess wiitien pesmission is obtained from the govemor of TISTR,
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NSC-TISITIS 1025
TITSTR CALIDRATIDN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. §7/0168
10, Peak C sound level
MNumber of cycles in Anticipated | Mensured | Devimed |Acceptance Fimit] Uncertainty | Maximum-permétied uncerminty |
test signal value (dB) | value (dB) [ valie (dB) | class 2 (+dB) (=B8] of measurement (+dB}
Complete eycle 1254 125.5 0.1 0 0.20 0.35
Pasitive half cycle 1244 1243 0.1 20 020 0.335
Negative half cycle 1244 1243 0.1 20 0.20 0.35
11. Overload indication
Measured value (dB) Dieviated | Acceptance Fmit| Uncerainty | Maximum-permitted uncertaisty
F hall cycle Negati half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
132.5 1325 00 15 020 025
12, High-level stabllity
Time Messured Deviated value eptance limit Uncertair Anximum-permitied
valae (dB} {dB) class 2 (+dB) (+dB) af measurement (£08)
Begin 120.0
00 03 0.0 01
End 1280
Calibrated by : Approved by :
{Mr. Tawikiat Iamsamran)
Electrical :‘.h'hTJSIEL.a. rids Laboratory
Date of Calibration  : 24-27 Feb 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb.2025 Ref : 201126801 1400185005
End of Certificate 9/9
The resuls ralaia oy 1o fha ieens tastecticalibrated cr value assged
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Airgas

an Kir Liguids company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Alrgas Speckalty Gases
Aingas USA, LLC

#00 Union Landing Road
Cinnaminson, K1 olorr-ouo0
Airgt.com

Airgas

an A Liguida com

Adrgas Specially Gases
Airgas USA, LI

6o Undon Landing Road
Cinnamisson, K oforr-acon

Part Mumber: E03INISSERDADD20 Reference Number.  B2-401285018-1
Cylinder Number: LL193324 Cylinder Volume: B3.4 CF
Laborateey: 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Number. B52018 Valve Outlet: 0
Gas Code: MO NOX, 502 BALN Certification Date: Sep 05, 2018
E:guﬂon Date: Sg 05, 2026 —
n ERh a Aasay ana C Etanaras {Nay 2012/
BRI, uing ¥ Anaiyica W oG iyseal mmartwance. This cyindar R o total arabtical
uscariainty a 965 et o ona
Vel skt b Ltiass ohenwise it
D2 Mot Use Tois Citnder beiow 100 peg. e 0.7 megapascals
ANALYTICAL RESULTS
Component Requested Actual Protecol  Total Relative Assay
Concentration Concentration Method Uncaertainty Dates
NOX £0.00 PPM 50.71 PPM G1 +- 1.4% NIST Traceable D&2T2018, 0082018
NITRIC OXIDE 50.00 PPM 50.67 PPM Gt *- 1.4% NIST Traceable 082772018, 0H0S2018
SULFUR DIOXIDE £0.00 FPM 50.54 PPM a1 #- 1,06 NIST Traceable 0872772018, 0H0S2018
NITROGEN Halance
e e
CALIBRATION STANDARDS
Type Lot ID nder No Concentration Uncertainty  Expiration Date
NTRM 16060625 CCA42585 5042 PPM NITRIC OXIDEMNITROGEN +-08% Jun 27, 2020
FFM 12368 5604118 20,85 PPN NITROGEN DICKIDE/AIR - 1.5% Jun 02, 2017
GMIS 7042010104 Cosoas 5.101 PPM NITROGEN DICKIDEMNTROGEN +-2.0% Jun 01, 2020
NTRM 14010327 KALDO4TTS 43.08 FEM SULFUR DIDKIDENITROGEN 4 10% Apr 17, 2024
The SAM, FRM r ROM netid sove i crly i cefaence b the GUIS uved in the asaay ind nct par of e awa
ANALYTICAL EQUIPMENT
Instrument/MakeModel Analytical Principls Last Multipoint Calibration
Micolet 6700 APWT100381 NO FTIR Aug 06, 2018
Racolet B700 APW100301 NOZ FTIR Aug , 2018
Micolet 700 AFW1100381 502 FTIR Aug 30, 3018

Triad Data Avallable Upon Request
NOTES:PO# 5218003535

Net weight: 2736 grams
Gross weight 17383 grams.

This calisratian std. has been cestified in accordance with the May 2012 EPA Traceabilty Prot
Document EPA-BOIR-12/531. Al lesting processes and measurements confonm ta the requin
ISONEC 17025 and to Airgas IS0 9001-2008 and relate only to items identified an this ces
are certfiad 1o be NIST Traceabla with total uncertainty as datailad under Analytical Unceg
document shall not be repreducad in full without written spproval of the lssuar.

TESTING CERT No. 308205

. \J _)e"‘--—l‘%k.ﬁi e

Approved for Releasa Page 1 of §2-401285019-1

Alrgas eom
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EOQ3NIBREBOADOZD Reference Nurmnber:  82-401285019-1
Cylinder Number: LL193324 Cyfinder Volume: 834 CF
Laboratory; 124 - Riverton (SAP) - MJ Cyfndes Pressure: 2215 PSIG
PGP Number: B52018 Valve Outlet: 650
Gas Code: NO,NOX 502 BALN Certification Date: ~ Sep 05, 2018
Expiration Date: 5 2026
Canficatons partormed i “EPA y Aanmy ard G G Mhay 20135
q nalyic oar srmece. T cylinder has a fotal anabcal
nce el of B35 v
\umaNCkirTa bns e ctharsa soled
Do Mot s Teis Gyinger beiow 100 psg. Lo, 0.7 megapascals
ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
Concentration  Concentration Methad Uncertainty Dates
NOX 50.00 FPM E0.71 FRM a1 +i- 1.4% NIST TraceRsis DBETII0E, CNOSE0IE.
NITRIC OXIDE 50.00 PPM BO.ET PPM a1 +ie 1.4% NIST Traceatle OBITIZONE, ONOSTONE
SULFUR DIOXIDE 50.00 PPM 8084 PPM Gl +« 1.0% MIST Traceable OMETOS, C0E2018
NITROGEN Baslance
e
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration
NTRM 16050625 CCA42585 5042 PPM NITRIC OXIDENITROGEN
FRM 12358 20.65 PPM NITROGEN DIOKIDEIAIR
GMIS TOAEO10104 5.101 PEM NITROGEN DIKIDENITROGEN Jun 01, 2020
NTRM 14010327 43,08 PEN SULFUR DIOXIDEMNITROGEN Ape 1T, 024
The SRU. PAM 0t AGM raled abave i only in 06 0 the GNIS used a0 i gart of the ansiysis
ANALYTICAL EQUIPMENT
MMMWWNM_'.J Analytical Principle Last Multipaint Callbration
Hicolet G700 APW1100381 NO FTIR g 06, 2018
Nicolet 6700 APW1 100391 NOZ FTIR Aug 31,2018
Nicolet 6700 APW1 100391 502 FTIR .‘A_g 30, 2018

Triad Data Available Upan Request
NOTES:PO¥ 5218003935

Nat walght: 2736 grams
Gross walght: 17383 grams

This calibration std. has been certified in accordance with the May 2012 EPA Traceabiity Proto
Document EPA-SO0R-12531. All testing pracesses and measuraments confarm to the regui

ISEVIES 17025 and o Airgas IS0 9001 :2008 and retate caly ta ilems identified on this ce
are certified ta be NIST Traceable with fotal uncertainty as detailed under Analytical Uncag
document shall not be reproduced in full withaut written appraval of the issuer.

(ACCREDITED

TESTING CERT No. 3082.05

. T

Appmva'd for Releasa

Page 1 of 62-401285019-1




&= DKSH

&= DKSH

Centificate No.: C01243398 Page: 2of 2
. . . .
: ..A.. Certificate of Calibration oA
P Without Adjustment
RSCTISHTIS 12835
L i Eccentric Emer: Waight to be 1/2 or 172 of Maximum capacity, taken from the center of the pan as a zero reference.
Equipment: Batance Certificale No.: C01243358 MNominal Tast Valua 100 [:1}
Model: BSAZ245-CW Issued Date: DB November 2024 Referance Points (g)
Serial No. {or [D): 34480341 Job No: WO-DDD47130 A | B | I [ o E
Manufacturer: Sarlorius Page: 1of 2 5 | 0.0001 | 0.0001 | 00001 | -0.0001
Cendition: In condition
Repeatabilty: Delermination of the standard deviation of waighing balance., Readability 0000 (g)
Custorner: Integrated Research Center Co. Ltd. ‘Nominal test valus (g) bl
122 Moo 2, Tambal Thatoom, 20 0.00004
Amphur Srimahaphote, Prachinburi 25140 Thailand e P
Environment Condilion:  Temperalure c * 04°C P 0007
Hurmidity BDWRH  * 3.3 %RH : d
Maminal Value | Convantional Mass Displayed Value Error of indication Uncartainty
k
Calibration Place: Double A (1991} Public Company Limited. (@ @ (@) {a) fa)
{Water Labaratory IP1 (Balance Room)) 0.1 010001 0.1000 0.0000 0.00011 204
1 Moo 2, Thatoom, Srimahaphot, 02 0.20001 0.2000 0000 0.00011 204
Prachinburi 25140 Thailand. 0.5 0.50001 0.5000 0.0000 0.00011 2,04
Calibration By: Mr. Piyapat Saidoung 1 1.00001 1.0000 0.0000 0.00011 204
Calibration Date: 30 October 2024 z 2.00002 2.0000 0.0000 0.00011 204
The Method used: In-house method, CAL-WI-I7, based on UKAS Lab 14 5 [ 5.00002 5.0000 0.0000 0.00011 2.0
Traceability: This certficate is raceable to the S| Units maintained by Mational Institute of Metrology o ogo001 10,0000 00000 TR S
(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02231844 o e BN e -
00 20,0000 0.0000 0.00012 203
50 50.00001 500000 0.0000 0.00013 202
100 100,00003 1000000 0.0000 0.00017 201 |
: y 200 200.00000 200.0000 0.0000 0.00030 200
NuFeal - et
{Mr. Piyapat Saidoung) {Mr. Adésai Maknoi)
Parson in charga Authorized signatony The End of Certificate
m in imsued th unity nesmarg System of Units ($1], & prowdes tracaabity of measwremart o
intematicnal cr naticnal ssndaed or ofer recogrioed raorsl standan stomries.
This misisusirnint it stited & Fa sty b ol mutighed by e ge T
provide & Wval of confidence of ippeoamalily 05%. 1 is delirmind i acondincs wilh Pa Guide 1o Expression of Uncartainty in Measuremenl (GLMY
Theses resuls may be aflecd by davistions Trom speclied condiions. Th resulls relate only 10 e Lems Wated, calibvited or sampled. The reper shall
not b reproduced ecapt s Tull witout apenval of DKSH Technology Limied
whdin Py senTulal e e Gmanare metutal dvin
DHEH Te [DKSH Tachsciogy Limied
FREH e S HrHsIn e Taks rasmirs 1030 2533 rea A In R VRN e T F et 10380
3570 Skt Rasé, Rargetak, Rarasktancrg, Bangiok 10350 51 Fukrorwan Rnan, Bargrhak, Priaksaroy Bargiuok 10860
P 460 2008 TG Bt Form: <68 35700 Ensd —
Delivering Grawth - in Asia and Beyond CAL-FMLCO1-14: 12 Sep 2022 Dalivering Growth - in Asia and Beyond. CAL-FM-COT-1a; 12 Sap 2022
Without Adjustment s
Job No. WO -D0047130
Erree of indization Readabiliry:0, 0001y
0.0004 - - —
] M lunsradaudnmiadasdh
0.0003
2.0002 ¢
n i luau: WO-00047130
0.0001 7 T ] ailmAtaafia: Balance U BSAZZAS.CW wisauiAdas: 34400341
a
meIaday (u) AITIAEY (71)
-.0001 3 2 2
30 Oct 2024 smERT T 30 Ot 2024 WMUTLIMR
-0.0002 ; :
anii | Tanded und | Tanled
=008 General
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CALIBRATION CERTIFICATE

Nomenclature : PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION
Manufacturer : Mesalabs
Serial No.: 210155
Model : Defender 510
Scale range : 50 mi/min to 5000 mi/min
Subdivision : (0.00001, 0.0001) |/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thalland.
Received date : 15 January 2025 Condition of measured item : Normal
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RTD Thermormeter

Primary Fiow Callborator S/N 119521

(Mr.Terasak Panna)

Ref. 2013268011500202001
Issued Date 5 February 2025

Thie nesidts relitie anly b the tems estedicalivated or value asigred.
Achvertising the Report/Certificate and publichy of the results excent in full are probvbibed unless writen permission i cbtained from the gowemer of TSTR.
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Calibration point : (0.05, 0.5, 1, 1.5, 2) |fmin
Ambient condition : Temperature {23 + 3)°C , Relative humidity { 55 + 15) %
Atmospheric pressure { 10104+13) hPa
Calibration method : The fi {UUC) 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 ULC

method with

Measurement data :

U Value Swandard Value  Temperature  Pressure  Deviation  Lincertainty
(min) (Umin) °C) (hPe) (%) (%)

| 005043 0040841 24718 1007.90 +1.19 14

| 0.50136 0.49651 24716 100819 +0.98 050
1.0045 0.9973 24693 100853 +0.73 089
1.5020 15012 24688 1009.04 +0.06  0.89
1.9995 2.0036 24668 100948 020  0.89

The reported expanded uncertainties are based on standard uncertainties multiplied by
& eoverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

Tha results wlate anly ta the items testecicalibrated or value assigned.
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