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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-080074 26 Aug 24 25 Aug 25 -
Methyl Mercaptan USA. 0807047
Dimethyl Sulfide
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 |DO Meter DO YSI Pro 20i Technology Promotion Association 24TW257 6 Dec 24 5 Dec 25 -
24F101576 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 24TW257 6 Dec 24 5 Dec 25 -
24F101576 (Thailand-Japan)
3 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 24CH1381 6 Nov 24 5 Nov 25 -
18K100976 (Thailand-Japan)




Envi Equipment Service Co., Ltd.
110/254 Moo 3, Tumbon Bang Rak Phatthana. Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: salesi@envi-ees.com

Certificate No.: E24-080074
Page.: 1 of 6

CERTIFICATE OF CALIBRATION

Customer

Address

Description of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

United Analyst and Engineering Consultant Co., Ltd.

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

Console meter

Apex Instrument

XC-572-V

0807047

UAE.ANY 212/2551
Temperature  (25+2)°C
Humidity (50+15) % RH
26/08/2024

26/08/2024

Calibration Method or Calibration Procedure Used

US EPA Method ( United State Environmental Protection Agency )

This certificate is traceable to national standard. which realize the units of measurement according to the International System of Units (15)

Result of Calibration

This certificate may not be reproduced other than in full except with prior Written approval of the Techmical Manager. Envi Equipment

Service Company Limited,

These reported uncertainties of measurement are expanded by a coverage factor of k=2, providing a 95% confidence level

Calibrated by  : Mr. Sanya Sangnil Approved by

(Mr. Mana Fuekhu

Technical Mangtlzr

wnanslumuny



Meter Console Information

Certificate No. : E24-080074
:2.0f6

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

Calibration Conditions

Page

Factors/Conversions -

Congole Model | 4o oy Date | Time | 26/082024 | °1:10 Std Temp | 293 K
Number PM

Console Serial 0807047 Calibration SER24-060032 Std Press 760 mm Hg
Number Reference No.

DGM Model | cooepy BRroutee 75591 | mmHg | | K 0.386

Number Pressure )

EN A S 00003580 Calibration 1.001 Console Leak Check | PASS
Number _M_@t_.?r Gamma

Run Time Metering Console Calibration Meter
(?lfl'?:e Volume | Volume 2::": 2::‘: Volume Volume (;::EI: 2::::
Elapsed DH Initial Final Initial Final Initial Final Initial Final
Q) (Prm) (Vini) (Viur) (tmi) (tms) (Vwi) (Vwi) (twi) (twr)
min mm H:0 m’ m? & m? m? % o
11.88 13.0 1160.277 | 1160.417 24 249.83548 | 249.97320 25 25
11.87 13.0 1160.417 | 1160.557 23 249.97320 | 250.11036 25 25
8.47 26.0 1160.565 | 1160.705 23 I _25-Ii._;17‘)4 250.25472 25 25
8.43 I'.f:_.(_l 160,705 | 1160.845 23 250.25472 | 250.39116 25 25
13.70 40.0 1160.856 | 1161.136 24 250.39676 Ziﬂl.h_‘-"ﬂﬁ-l 25 _ 25
13.63 40.0 1161.136 | 1161.416 24 250.67384 | 250.94928 -25 ‘ 25
10.27 70.0 1161.428 | 1161.708 25 250.95446 15I.23(H; 25 _; 25
10.23 70.0 1161.708 I.I 61.988 26 251.23044 | 251.50574 25 ! 25
8.98 90.0 1162.001 | 1162.281 26 251.51066 | 251.78586 24 24
8.95 90.0 1162.281 | 1162.561 27 2151.78586 | 252.06032 24 24




Certificate No. : E24-080074
Page :3ofé6

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

Meter Console Information Calibration Conditions !

Console Model | ooy | | Date | Time | 26/0872024 | ®1% | | seaTemp | 203 K
Number o PM

Console Serial Calibration R : :

Nabher 0807047 i SER24-080032 Std Press 760 mm Hg
DGM Model SK25EX Barometric 755.91 mmHg Ki 0.386

Number Pressure .

DGMSerisl. | gogq3ssp | | LANDration 1.001 Console Leak Check | PASS
Number ~ | | Meter Gamma

Calibration Data

Results
Standardized Data Dry Gas Meter
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’wa/min Variation
(Vi) | (Quga) | (VW) | (QWisaa) (Y) (AY) (Qusidycorr)) (AHg) (&AHa)
m? m’/min m? m’/min m’*/min mm H,O
0.137 0.012 0.135 0.011 0.981 0.005 0.011 44.831 h -0.558 |
0.137 0.012 0.134 0.011 0.977 0.001 0.011 45.071 -0.318
0.137 0.016 0.134 0.016 0.974 | ~|_|.(l"3 0.016 46.259 0.870
0.137 0.016 0.133 0.016 0.971 | -0.005 0.016 . 46.125 | 0.736
0275 | 0020 | 0271 | 0.020 | 0985 | 0.008 0.020 | 45532 |  0.143
0.275 ll.(.l_'..’l]' i (0.269 0.020 0.979 | hLo02 0.020 _4.'."-?-.(123 ‘I 0.240
0.276 0.027 0.270 S 0.026 0.978 Il (001 0.026 45.368 . _{ -0.021
0.276 0.027 ILZEI‘J. 0.026 0.976 [| -0.001 0.026 ] 45.297 | -0.092
0277 | 0.031 | 0270 | 0030 | 0973 | -0.003 0.030 | 44935 |  -0.454
0.277 0.031 0.269 U.[Iﬁ-li' ] ll."J'il_ Il -0.006 0.030 _l 44.843 [ -0.546
0977 | Y Average l 45.389 f Af‘:;‘:e

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.




EES

Meter Console Information |

Calibration Conditions

Certificate No. : E24-080074
:4 of 6

Page

Factors/Conversions :

Console Model | v sy v | | Date | Time | 26/0872024 Std Temp | 293
| Number | | _

Cowsols Seriul 0807047 | Calikration | SER24-080032 Std Press 760

Number | | Reference No. |

1 1 = I

DGM Model | oopy CABMISIIE. | e Ki 0.386

Number | Pressure ,

AN oeN | pomeang | | TNV 1.001 Console Leak Check

Numbtg[*_ . o | Meter Gamma |

Calibration Date: 26-8-2024
1000
0.990 |
2
E 0.980
g
5
o
z
= 0.970
|
|
| 0.960 |
L 0.950

Meter Gamma vs Flowrate

0.972

' 0.000 0.005

Console Senal: (807047

Flowrate Standardized & Corrected (m*/min)

Calibration Reference No:

0.015 0.020 0.025

—+—Gamma Y
= Max Allow Y
Min Allow Y

0.035

SER24-080032




Meter Console Information |

Calibration Conditions

Certificate No.
Page

Factors/Conversions I

- E24-080074
:50l6

Console Model | . ., y Time | 26/0872024 | °51% | ISidTemp | 203 | K
Number PM
e - - = — =
Console Serial 0807047 Calibration SER24-060032 Std Press 760 ——
Number Reference No.
DR Mo, SK25EX SAvOIRETe 75591 | mmHg | | K 0.386
Number Pressure -
DGM Serml | gnagasey | | ERUBbon 1.001 Console Leak Check | PASS
Number i Meter Gamma | iy
Calibration Date 26-8-2024 Calibration Reference No: SER24-080032
Meter Pressure vs Flowrate .
0.040 | ,
|'
0.035 |
0.030 |
“ |
TE |
N 0.025 |
-
e |
S5 0020 |
vi [
W 3
5 E I
;- 3 0.015 |
2 |
= |
0.010 |
|
0.005 |
0.000 — — |
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 0807047 Console Model: XC-572-V




Certificate No. : E24-080074
Page :6o0f6

THERMOCOUPLES SYSTEM CALIBRATION

Calibration Conditions

Sampling System Equipment Information

Console Model Number XC-572-V 26/08/2024 | 03:10 PM
Console Serial Number [ 0807047 Calibration Reference No. SER24-080032

DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00003080 Serial Number 183169105

Meter Box Model Number JENCO ?_ﬁrS_I_(F —I
Meter Box Serial Number J_C _IQ??S ‘ f

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ( °C )

test point [18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack I -17.0 25.0 ;3.0 92.0 147.0 | 256.0 | 368.0 | 485.0 | 590.0 | 814.0 | 1036.0
Aux -17.0 | 25.0 38.0 92.0 | 147.0
Probe -17.0 | 25.0 .%.0 92.0 | 147.0
Filter -17.0 25.0 38.0 92.0 | 147.0
Oven -17.0 25.0 38.0 92.0 147.0
Exit 170 | 250 | 380 T

Tolerance Range
Stack + 1.50% Absolute Meter = 3.0°C

Probe 3.0°C Exit + 2.0°C
Filter

H

3.0°C




ENTECIH

Difference For Greater Yalue

Instrument description :
Instrument model .
Control unit serial no. £
Instrument serial no. .

ID no. or control no. §
Manufacturer :
Probe description :
Probe model x

Probe serial no. -
Customer name :
Customer address

Total pages of certificate :
Receiving no. 5
Receiving date. :
Parameter of calibration :

Condition of UUC. :
Ambient condition :
Calibration place :

Calibration procedure no. :

Calibration Certificate

NSC-TISETIS 17025
CALIBRATION 0157

Certificate No: cs70512
Date of issue : 26-Jul-24

Flue Gas Analyzer
Testo 350 New
03345174/0419
61658783/0419
UAE.EFM.121/2562
Testo SE & Co. KGaA

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
81 S0I UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260

2 Pages

L-242916

25-Jul-24

Gas Calibration(Oxygen 2.50,10.04,21.02 %vol, Carbon Monoxide 80.18,302,1007 ppm,
Nitrogen Dioxide 30.34,81.32, 201.9 ppm, Nitric Oxide 30.01, 151.5, 322.5 ppm,
Sulphur Dioxide 50.36, 100.8, 600.8 ppm}

Used

All of the Measurment ware caried out the stabilized labotary
Temperature +2345°C

Humidity 155 £ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison with Standard gas mixture according

to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expandad uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 959%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the isswing laboratory.
Calibration certificates without signature and seal not valid and The results relate only o the items festedy/calibrated.

This calibration certificate documents are tracebility to national standards, which realize measurement according o the

International System of Units (SI).

Date of calibration :

FM-CL-05-C Rev.8

ENTECH INDUSTRIAL SOLUTION CO.LTD.

26-Jul-24
Mr. Kwanchai Khamdoung Mrs, Nongluck Wongsettee
Calibration Technician Technical Manager
Page 1of 2 Issued Date 26/02/16

nasluemuny

17121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@entech.co.th

Tax ID : 0105536035591  www.entech.co.th
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ifference For Grealer Yalue

Standard References (Table 1)

Calibration Certificate

NEC-TISLTIS 17025
CALIBRATION 0457

Certificate No.: G 670512

Standard Certificate No. Vendor Due date
Oxygen (02)2.50 % Vol  2412/23 Unde  27-Aug-27
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Mimt 10-Feb-27
Carbon monoxide ( CO ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide { CO ) 1007 ppm 1870/24 Linde 17-Jun-26
Nitrogen Dioxide { NO2 ) 30.34 ppm 2703722 Linde 22-Aug-24
Nitrogen Dioxide ( NO2 ) 81.32 ppm 3546/23 Linde 14-Jan-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide ( NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide ( NO ) 151.5 ppm 0161/23 Linde 22-]Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974/23 Linde 17-Jul-25
Sulphur Dioxide { S02 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide ( S02 ) 600.8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature 229 °C Humidity :67.2 B%RH Pressure 1010.3 mbar
Calibration conditions
Gas Temperature : 23 °C  Flowrate : 1,200 mi/min Gas pressure 1013.4 mbar
Calibration Results (Without adjustment) (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc (t)
02 (%\Vol) 2.50 2.53 0.03 0.15
02 (%Vol) 10.04 10.11 0.07 0.20
02 (%Vol) 21.02 21.13 0.11 0.30
CO (ppm) 80.18 B1 0.82 3.0
CO (ppm) 302 302 0 6.0
€O (ppm) 1007 1005 -2 12
NO2 (ppm) 30.34 29.5 -0.84 8.0
NOZ (ppm) 81.32 80.2 -1.12 8.0
NO2 (ppm) 201.9 200.1 -1.8 12
NO (ppm) 30.01 31 0.99 8.0
NO (ppm) 151.5 152 0.5 8.0
NO (ppm) 322.5 321 -1.5 12
S02 (ppm) 50.36 51 0.64 6.0
S02 (ppm) 100.8 100 -0.8 6.0
502 (ppm) 600.8 598 -2.8 13
Remark : 1 cmol/mol = 1 %wvol. 1 pmol/mol = 1 ppm.
End of Report

FM-CL-09-CRev.8 Page 2 of 2

ENTECH INDUSTRIAL SOLUTION CO.LTD.

Issued Date 26/02/16

nasluemuny

171121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-BB88 Fax. 0-2779-88099
www.entech.co.th

Tax ID : 0105536035591

info@entech.co.th



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

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

Cert.No.: 24TW257
Page.: 1 of 2

DO Meter

YSI Environmental

Pro 20i

24F101576
UEA.EFM.047/2567(EFM.DO.02/67)
04 December 2024

06 December 2024
2412-0102WSC-3

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Warakorn Lerngagtrakul

S

Approved Signatory

09 December 2024

wnanslueuny



Cert.No.: 24TW257
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO001 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.: 24E100431

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 8.21 0.0084

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

-00o-

wnanslueuny



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

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

(\/ Ponpan Paipim
(V') Suwit Imjai

() Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24LM188
Page.: 1 of 2

DO Meter with Sensor

YSI Environmental

Pro 20i

24F101576
UAE.EFM.047/2567(EFM.DO.02/67)

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

Bangchak, Phrakhanong,

Bangkok 10260

TPA On Site Calibration Laboratory

04 December 2024
06 December 2024
(26 +10)°C
(50+30)%
(220+22)V

Warakorn Lerngagtrakul

il

Approved Signatory

09 December 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

nasluemuny



Equipment : DO Meter with Sensor Cert. No.: 24L.M188
Condition As-Received : Used ltem Page.: 2 of 2
Reference : 2412-0102WSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature 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 3240076 241317 TPA 21 Mar 2025
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 instrument was connected with temperature sensor, S/N.: 24E100431
Calibration| Immersion Standard uuc* . Coverage
[ i Error Uncertainty
Point Depth Temperature Reading Factor
(°C) (mm) (C) (°C) (°C) (£°C) k
15.0 80 15.003 15.0 -0.003 0.16 2.00
30.0 80 30.003 30.0 -0.003 0.16 2.00
45.0 80 45.001 45.0 -0.001 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 %.

-00o-

nasluemuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilaé?ﬁg,of
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 0
534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 oy

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.: 24CH1381
Page.: 1 of 3
Equipment : Conductivity Meter
Manufacturer : YSI
Model : Pro 30
Serial No. : 18K100976
ID No. : UAE.EFM.071/2562(ENV.SCT.01/62)

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

05 November 2024
06 November 2024
2411-0124WSC-2

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

(25 +25) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

11 November 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

nansluemuny



Cert.No.: 24CH1381

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pS/cm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement
(*) After Adjustment at 1412.9 pyS/cm
Conductivity Electrode Serial No.: 18L00008

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution () k
1412.9 uS/cm 1146 uS/cm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 10.17 mS/cm 12.48 mS/cm 0.086 mS/cm 2.00
Remark: - UUC* = Unit Under Calibration

nansluemuny



Cert.No.: 24CH1381

Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 18L00008
Dimension of probe;
- Length : 104 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc* Eoen Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°C) (°C) (°C) (°C) (x°C) k
15.0 15.004 14.9 -0.104 0.13 2.00
30.0 30.002 29.9 -0.102 0.13 2.00
45.0 45.005 45.0 -0.005 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 %.

-00o-

nansluemuny
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&= DKSH

7 % Certificate of Calibration

ey
Equipment: Balance Cartificate No: C01243308
Model: BSAZMS-CW Issund Date; 08 Novembar 2024
Serial Mo, {or 0.5 480341 Jab Mo WO-D0047130
Manyfactures Sarorius Page: 1of 2
Conditian: Ini sandilion
Cusiormer: Integrated Research Center Co.,,Lid.
122 Moo 2, Tambod Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Emvironment Condition:  Temparatune FU t 04°C
Hurnidity B0 %RH ¢ 3.3 %RH
Calibration Place: Doubbe A (1991) Public Company Limited.
[Water Labaratory IF1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphod,
Prachenburl 25140 Thadand.
Calibration By Mir. Piyapat Saidoung
Calibration Date: 30 Octabar 2024
Thea Method used: In-house mathed, CAL-WI4T, based on UKAS Lab 14
Traceability: This certificate ts traceabls to tha 51 Unils maintained by National |nstilute of Metrology
{NIMT}), Thaiand through DKSH Technology Go., Lid, Cerlificate No. COZ231844
{f
- Aot
(Mr. Piyapad Saidourg) (W, Adisai Makraiy
Pessan in chame Authorized signatary

Thia corificria iy kesd dhe eniis of messssment accorsing -t inlemadional Sden f Unks: (51, § prosides incmbilly of measssnen i
indpeaniionyl or aglioned wanderd or ciber mongnized skl sisacand leborsmnies
The messunemeni urceraimiy sisied is he expanded uncerisinty which it oisined rom e siasgard usceriainty mliphed Dy the ooverage laciar =2} i
mesitin o el of confidesce of appeguimalely B35, 1 is debmined in 2o00viance wilh e Guide 1 Expression of Uncerian in Moasaemen {300
Thse resuits may be sl by dewstons fom spesBed coneitions. The neuits risle ol 10 he e leod, cibrite) o serrg. The sepon shad
el e penmeechuied esapt i Fall wil el apseswal of DREH Tastrology Limited.
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Calibration Results:
Without Adjustment

Eccaniric Emor: Waight o be 113 o7 172 of Maximumn capsily, e [ram e cenber of the pan &2 a zen reference.

Certificate No,: C01243388

&= DKSH

Faga: 2af 2

A Mominsal Test Value 100 fal
EEEE
A B o o E
— E 00001 | 00001 | 00001 | -0.0001
Repeatabiity: Determination of the standasd devialion af weighing balance.. Readabiity nonet g
Nominal wst vaiua (g) Saandard Deviation
20 0.00004
00 0.00008
Emor of indication from nominal or convenBional mass value., Readablity 00001 igh
Mominal Vialis | Corwentionsl Mass | Displayed Valss | Erorofindication | Uncortalnty
(ab 1) (@ ) [T} *
a0l 010001 1.1000 0.0000 0.00a11 208
oz 20001 0.2000 0a00a 0,000 204
os 7.50001 0.5000 0.0000 o000t zm
1 100001 10000 ‘D000 0.00011 204
I =z 2.00002 2.0000 1.0000 000011 204
5 5.00002 5.0000 .on0a o.a0att 204
10 1000001 10.0000 0.0000 noonodt 20“
n 2000001 20.0000 1.0000 noooiz | 203
50 5000001 $0.0000 0.0000 0.00013 202
100 100.00003 2000080 0.0000 100017 20
200 200.00000 200.0000 0.0000 0.00030 200
The End of Cerificate
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THAILAD IMSTITUTE OF BCENTIG AND TECHHOLOGCAL RESEARCH [TETR)
Mechasical Enginsering Standards Laberalory Soi 1, Bangpoo induserial Extass, Weing, Sartpcakan 10209, Thaland,
Request No.23-66/0221 MTC.No, 23-68,0221
Number of page(s) 2
CALIBRATION CERTIFICATE
Nomenciature : PERSONAL ATR PUMP SAMPLING PUMP CALIBRATION
Manufacturer © Mesalabs
Serial No.: 210155
Model : Defender 510
Scale range : S0 milfmin to 000 mifmin
Subsfivision : (0.00001, 0.0001) |fmin
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thateom A.Srimahaphote,
Prachinburi 25140, Thalland.
Received date : 15 January 2025 Condition of measured item : Mormal
Calibration date : 3 February 2025

Standard : Standersd Carnicate Mo. Detedue | Tracuabiliy
RTD Thermometer PSLT 01167 3hi-26 TSR
MP0076-23 Eagr25 Wt
Primary Flow Callorator 5/N 119521 T

ineer _-'_ 1 ¥
Ref. 201326801 1500202001
Tssued Date 5 February 2025

Thie resiilts: relabe only b the Rems testedicsl brated or value ssvgned

Attty e Fapan Carificati and publicity of e neudty e in full s probdbited wibsss withen permmission B obtsred fomn the gowemor of TIETR.

Crongwat Fashiimihan 12120, Trafland
Tl 4&al 0 35TT 04
Fio (58] 0 3577 3300

TETR RN

FABLATE 02 e 5

Head Office OfficeLanoratony Office

34 M 3 Tambon Khineg Ha, Amphoe Khiong Luang, 558 Mu 2 Tambon Bargponmal, smphos Muang Samtpoken, 108 Pliaheipomin Road. Lacyeo, Chatchal,

Changwat Sasvatyaian 10282, Thakand
Torl. (61 0 F03 167280 ma 115, 116
641 08 X219 460
E-mail - micgewirorth Welnite : s tiarorth

gk 16002, Thatand

5608 Lo AT

Tl 06840 259 1131190 dek. 5219, 5229, 3287

THAILAND INSTITUTE OF SCIENTIFIC AMD TECHHOLOGICAL RESERREH (TISTR)
wa-qumuun, Sl 1, Bangpeo Indusirial Estsis, Muang, Samuipraksn 10280, Thailand,
Request No.23-66/0221 2/2 MTC. Mo 23-68/0221

Calibration point : (0,05, 0.5, 1, 1.5, 2) [fmin

Ambient condition : Temperature (23 + 3 )°C , Relative humidity {55 + 15) %
Atmosphenc pressure | 1010+13) hiPa

Calibration method : The flowmeter (LUC) was calbrated by comparison method with
standard fowmeter according to CP-370.01.
The reported vaiue is the value that comverted to value at referance condition
within pressure and temperature of the actual gas entering the LLC

Measurement data ;

Stnndard Waks  Tempershure  Pressure  Dewiation  Unoertainky
(ifmin) [min) sl (hea) (%) (%)

0.05043 0.049841 4,718 100790 +1.19 14
0.50136 049651 24716 1008.19 +0.98 0,50
1.0045 0.9673 24693 100853 +0.73 0.89
1.5020 1.5012 24688 100904 +0.06 0.8%
1.9995 2.0036 24668 100948 -0.20 0.8%

The reported evpanded uncertaintes are based on standand uncertainties multiplied by
a coverage factor &=2, which provides & level of confidence of approsimately 95%.

The end of calibration certificate.

The rasuits retate oy bo the hems testeicaibmted o valuo asdgned

Acdemmisng the Repon Caniicabs s pubiicity of e wdiy scoept in full s profibed unless wiitten permsen & clianed fiom the gowmor al TETR
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Prachiniur 25449, Thalard. atonaamn, and o resesnion of the el
aptrm of aetty (30} theough te MY (Mool
RICINVED DATE < 13 My 024 ebetroy iratiiere of Thatend] wo Cernfoes
WEEATLIRERIENT DATE o 05 bur 2034 narber: WASE3 15
RRUE DATE 0 Jin 2074
Uncerrainty of Meanaeseni
The reporied snceraainty of reanvesiens i based
VIO MENTAL COROHTIONS: on ihe siovdand wacaTeineg mutiphed by o
Amivent cosdition n th labaratory are sl ow) i fiplor B0, WOSh. . 3. il
Forparsturs BITEEE] T distrition comempaeds 4 covenage probabiiy
o BEE. The siondand
Melrin Huariiky {EEDEIRG. =l fuax been defenminedin ocrpriance: mih e GLW
Armizgztece Preawce 11030210 ha Fuckwofion of owornmemant dzic - Geidr & Hhe
expreiaion of uncerisinly i Semunemesl”
CALBRATION COMDITION:
Preconzmmaing. + 34 haurs a1 amisient conditicn,
Misssrement Condiisn + Thie avirae valises Suring Merlmement e 12.97C 500 531 NAH.
NOTED: The certif s gl the o i cakhrmion.
TABLLATICN CF RESULTS:
T tabbe 08 AET Page JE the measied vakies

[ S |
T Satini Thachalad | Appraved sigratary .. - e e -
£ Wil Ammriponn Lertiam phal Fir. Parirrpa Beondkaroen

Cafitration Departmant Manager

THES CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCIPT [N FULL UNLESS PIEMISSION FOR REPRODUCTION Has BEIN OBTAINED
IN WRITING FRIOR THE LASORATORY

FRLBL MTC 062 Rewd

Head Cifice Offics/Labaoratony e

35 Wi 3 Tarrbon Bhiong Ha, Amphos Khipng Liang. 6468 Mu E Tambor Bargpoomal, Amphos Wuang Semdpiakan, 196 Phahonyrihin feed, Ladyag, Chahachalk,

Charsgwat Pathurmthans 12120, Thadand Earghoi IR0, Thaftand

Tal. 660 2577 9036

Chargmal Sawtpakan 1230, Thaland
Tel 156) 0 3525 167280 wer. 115, Li6

Faa. (66} D 2577 9009 140 08 3210 9Aan |46 08 185 GEIT
E-mail - mizgtstronth Wekante @ v tisinon th
NUANATEE ASSOCIATES £0 LTD
Continustion of Certificats of Calibration Number COF-01 367

MEASLIEFMENT AFSULTS
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THAILAMID INSTITUTE OF SCIERTIFIL AN TECHANOLUGI AL RCH (TESTHY

Heqisest Ma, Z1-68M159 MTC Mo, EEL. BF,  s0m168
CALIBRATION CERTIFICATE

Submudrted by : Integraied Research Censer Company Limaed.

Address 1 122 Mo 2, T.Thatoom, A, Srimahaphose, Pachinbur, 25140

Calibrated ai : Electrical and Electronic Standards Laboratory, Industrinl Metrology and Testing Service Centre

| Soi 1C, Bangpon Industrial Estate, Sukbumvit Rd., Muang. Samutpeakan | 0280,

Tnstrament Calibrated Ambient Environment

Dasscription : Soand Calibrator Temperatune 1[23+ 3)*C
Bnraifectimer LACD Relatve Humidiy (50 = 15) %

Plosdel 12127 Ambient Pressure 1 (101325 = 1500) kPa
Serial Mo, 100012

Stondards meed : 1. Dugital Function Synihesizer NF Electronic DF-1%3A S/N 122037,

2. Measuring Amplifier Broel&Kjaer 26346 5/W | 337484,

3. Programenable Attenuator Tamagawa TPA-3034 SN OF 2214,

A, Digntal Multimeter Agslent 34400 A S/ MY 44003360

5. Pressure Transmitter Vaisala PTE202AD S TOSI000],

6. Andia Analyzer Panasanic VP-77224 SN 0414770022,

7. Conderser Microphone B&K 2180 S/ 2889871,
Calibration Procedure: CP-102-04 based on [EC 60842-2003; The sound pressure level genersed by sound
enlibrator under tes shall be measured by standard macrapbone using an insert voltage technique.

This instrument has been ealibrated against standards maintmined a1 Electrical and Electronic Standards
Labomtary (EEL), which are raceable to the Intematiomal System of Units through the Natianal Institute of
Metrohogy (Thailard ).

T inframaticn on actual reading is avtached herewith and the uncenainty limits quotied nefier ta the
mwcasured values oaly.
Daie of Recwipd
Date of Calibration

: 14 Jan, 2023
: 21 Jan, 2025

Yy

THAILAND PESTITUTE OF SCIENTIFIC AKD TECHNOLOGICAL RESEARCH (TISTR

Request Nao. 21-6RA1L59 MTC New EEL. BP.  BOA1GS
The neparted exparded uncertainty is based upon 2 standard uncertainty multiplied by a coverage
factor k = 2, praviding a bevel of confidence of approximately 95%.
Mominal Outpul of Unit Under Test = 94 i re 200Pa ol 1000 Hz
Acousthc Owiput in dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 % RH.
1. Sowmil Pressure Level
Micrap! Sourd Pressure | Desiated valoe | Uncertaingy Toleranee Timit
Type Level (dB) (dB) (dB) IECH0542:2003 Class |
12 inch Brueb&Kjner 4180 9381 008 20,00 040 dB
1. Freqiency
Standard Microphone Measured Frequency Devisted value | Uneertainty Talerance limit
Type (Hz) (Hz} (Hz) IECH0542:2003 Class 1
172 inch Broel &K jwer 4180 {{ULIEY] 0o +15 +1.0%
3, Total Distortion
£ M Total Distortion Uneenainty Tolerance limit
Type (%) (%) [EC60942:3003 Class |
1/2 inch Bruel&Kjaer 4180 150 +0.50 +3.0%

MNaote : 1. Mo adjustment.
2. The calibrator pressure correction was pof inchuded,
3. The microphone valame comection was not incladed,
Calibrated by : A Approved by

27998 TR

Elecirical and Electronic Standards Laboratory

Drate of Calibration
Drate of lssue

: 21 Jan. 3025

Industrial Metralogy and Testing Service Cenire

1 23 Jan. 2025 Ref : 201 126801 14001 E4001

End of Cestificatc 1z

Thee tesdts relate only to e fems tested/calbiated o value assgned
Sacheertieing thee Report/Certfcate and Dubliity of e nesulls et in il s probilid unlin weithen parmision & okt iz th goveror of TIETR.

The: resisits @late onty o B mems testedicaliratid or value sk,
Achantining e Report /e rtificate and publicty of the: madts seept in fil e probibited il withen pesmission s obbaned from e govemor of TETR

FALBLMTC 002 Farv.S
Head Office: OfficeLaboratory Ciffice
35 b 3 Tarmban Knlors Ha, Amphos Knlong Luang, 638 My 2 Tambon Bangpoomo, Amphoe Muang Samuipraian, 198 Phahonyothin Soed, Ladvea, Chatuchak,
Pathurmthan 17170, Trafang Changwat Samurrakany 16282, Thadznd Barghok 10900, Thaiand

Tol (6] 0 2577 004
P {0610 2577 9009

Tel. D] 0 2323 167280 eor. 115, L1
64 08 120% S0
E-mak . rricgptis o th Whbkiie : wweeisieeth

FSE) [ 1A £A2T

TITISTR L amati s
THAILANT INSTITUTE (F SCIENTIFIC AND TECHNGLOGICAL RESEARCH (TISTR)

Request No. 21-6R0159 MTC Mo, EEL, BP. 820168
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Compary Limited.
Address 122 Moo 2, T Thatoom, 4 Srimabaphote, Pachanbari, 25140,
Calibraied ai : Electrical and Elsctronic Standards Laborstory, Industrinl Metrology and Testing Service Cenire.
Spd 1C, Bangpoo [nduistrinl Estsie, Sukhwmvit Rd,, Muang, Samutprakan 10280,
Tstrument Calibrated ; Ambkent Envirsnment
Diescripion + Sound Calibrator Temperntars (BEIC
Manufacturer + Delta Ohm Relative Humidity (50 + 15) %
Muodel t HDe102 Ambient Pressure  « {100,325 + 1,500} kPa
Serial Ma, ¢ 10534R3
Standards used : |, Digital Function Synthesizer NF Electronic DF-1934 S5 122037

2. Measuiring Amplifier Brosl&Kjaer 2636 S 1537484,

3. Programmsble Altensstor Tamagawn TPA-303A S/M OF 2214,

4. Digiral Multimseter Agibent 344014 SN MY 44005560,

3. Pressure Transmitier Vaiaal.a}']'BZUZAD&N TGS,

6. Audio Analyzer Panssonic VP-T7224 S/N 0414770121

7. Condenser Micrephone B&E 4180 55 2889871,
Calibration Precedure: CP-102-04 hased on [EC 60942-2003. The sound pressure level of instrament was
meagured by standard microphens using an insert volinge iechnique,

This istrument has been calibrated agnirst standards maintained at Electrical and Electronie Standards.
Lahoratory (EEL), which are iraceable to the Internatzonal System of Units through the Mational Instinge of
Metralogy (Thadland),

The infarmation on schal reading is sitached herewith and the uncenainey mits quoted refer to the
measured vabees only, )

Drate of Recoipt
Diate of Calibration

14 Jame 2023
: 22 Jan. 2025

If%

Tk 466 0 2579 112130 el 5219, 527, 5117

FMBLMTE 302 Rew S
Head Office
35 Mu 3 Tambon Kiieng Ha, Amphoe Mrlor Luang,
Changwat Fathisitrd L2130, Thadend
Tl {661 O 3577 s
Fas. {685 1 2577 3005

Dffice

196 Prabargpothin Ross, Ladyes, Thatuchak,

Barsgach. 1R, Thailand

Tel. [ & 3579 142030 ext. 5219, 525, S21T
ot O 1AED SEIT

Office/Laboratony
6B Wu & Tambors Bargpoomal, Amphos Wang Samutpraan,
Charswal Sasipeaian 10280, Thalind
Tiel, i) 0 2323 167380 et 115, 126
() 0 3219 9420
E-mad, - micgestranth Webste | wae Ssinosh

FE AT

TITETR

THAILANTD INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH [TISTRI

Request Mo, MTC MNo. EEL. BF. 820168

The reporied expanded uncerininty is based upon 2 standard uncerminty maltiplied by a coverage

2168159

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

Nominal Output of Unit Under Test = 94 dB re 200Pa st 1000 He
Acoustic Dutpt in 4B re 200uPa , Corrected to Reference Condbtions 1 101,325 kPa , 200°C and 50 %RH

The results selate only to the ibems beshedTalibabed o walus sk,
Ackwrtnicg the RepotCertitcaie and publicity of the results excopt i il e rafibied unles sriten pesmisson Iy obbsned from e gavamor of TETR

FUBL MTE 062 Rev S
Head Office Officw/labomtony
35 MU 3 Tamion Kver Ha, Amphos kg Lusng,  S68 My 2 Tambon Bangooomal, Amphos Moy Sam g,
Chargwak Fathumihan 12120, Thaland Changwast Samiatpisken 10280, Tralsnd
T AB6] O 25TT 9030 el 0560 O Z32F LET2-80 ewt. 115, 116
Fare (810 2 T7 9003 (66} 08 3219 3840

E-mall | mbogribirocth Webobe | v fivarih

Difice

195 Prahoryothin Roed, Laryas, Chabuchak,

Barshok §0R00, Thedland

el (861 0 2579 1121-30 eat. 3717, 5225, 5217
e (68 1830 6EIT

1. Sowmil Pressure Level
Seandard Mierophone Measored Sound Pressure | Dievinted valoe] Unceriainty Talerree limit
Type Level (dB} (B} (dm) TBCH0542;2003 Class 2
142 inch Bruch& Kjacr 41540 9185 -0.12 0.0 +0,75 dB
L Fresuency
|
Standard Microphane Measured Frequency | Deviated value| Unceriainty Toberance limit
Type (Hz} {Hz) (Hz} TECH942:2003 Class 2
112 inch Brocl &K jaer 4180 9883 -11.7 +1.5 +2.0%%
3. Tetal distortion
Standard Microphone Measuree Tatal distortion Unecertainty Tobrance limit
Type (%) (%) [ECH0942:2003 Class 2
12 inch Briscl&Kjaer 4180 1.00 + 050 +4,0%
Note : 1. No adjustment,
2, The calibmbor pressure comection was nol inchuded.
3, The micraphons walame cormection wis not ineladed.
Diate of Calibration 1 22 Jan. 2025 273

Thee resulis relate only to the itemes festec/calitesbéd of value ssgned.

Actowriising the ReparCeraficats and pubdicny of the muit ssep i il s prohibiied unles siffien permisson 5 obtsmd Som the gevemas of TISTR

PMALMICO0Z Rew. 5
Head Office c¥ficefLabartony affice
35 Wi % TAminan Khiong M, Aephoe Khiong Luang, 868 Mu 2 Tambon Bangooomal, Amphos Mising Sametpeskan 406 Phahoryoinin Moed, Ladan, Chatuchal,
Crangwat Pathurmrad 12020, Trailand Changwan Samutprakan 10280, Thailand L0900, Thatard
Tel (6810 2577 S0 Tel. (680 0 3338 16THED e 115, 110 Tel, {82) 01 2579 11130 met. 5219, 5225, 5217
Fare. (661 8 2577 0009 58 08 3219 RO el 8 1635 6237

E-mail : nvzgptin orth ‘Webhite ; wa Htrorth
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THAILAKD IMSTITUTE OF SCIENTIFIC AND TECHROLOGIC AL RESEARCH (TISTRI | THAILAND INSTITUTE OF SCIENTIF AND TECHSOLOGECAL RESEARCH (TISTR)
Hequest Ne. 21-68159 MTC No. EEL. BF. 820168 Request No. 21-620159 MTC No. EEL. BP, 810168
Nominal Chutpat of Unit Under Test = 114 B re 200Pa at 10040 Hz CALIBRATION CERTIFICATE
Acoustle Output in B re 20iPs , Corrected to Reference Conditions | 101,325 kP'a, 230 °C and 50 % RH -
1. Sound Fressure Level Sulsmitted by : Iniegrated Research Center Company Limited.
Address ; 122 Moo 2, T.Thatoom, A.Srimahaphote, Pachanbari, 25140,
Micraph M d Sound Pressure | Deviated value| Uncermioty ‘Tolerance Limal Calibrated at ; Electrical and Electronic Standards Laboratory, Industrinl Metrology and Testing Service Centre.
Type Level (4B} (dB) (4B} [ECA0942:2003 Class 1 Sai 1C, Bangpoo Industrial Estate, Sukhumvit Bd., Muang, Samaiprakan 11280,
172 inch BrucliK jacr 4180 11386 -0.14 £0.10 +0.75 4B Instrument Calibeated : Ambient Environment
2. Frequency Diescription - Sound Calibrator Temperature (23 +3)5%C
- Manufacsurer + Rion. Relative Humidity {50+ 15) %
Starsdard Microphane Mensured Freguency Divanted valee| Uncertainty Todermnce Hmit
Model T WC-T4 Ambiend Pressure 2 (101325 = L3000 kPa
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 2
i P Serial Mo, : 15 4GTOR
172 inch Brocl&Kiner 4180 988.4 -1L6 +1.5 +2.00%
i g i i ie D 2037.
3. Total Distertion Standards wsed : |, Digital Function Synibesizer MF Electranic DF-193A 8N 12
2. Measuring Amplifier Brocl&Kjner 2656 SN 1537484,
Standard Migropheoe | Measured Total Distartion Uncertinty Telerunce limit 3. Programmable Attenuator Tamagawa TPA-3034 S/N OF 2214,
Type %) %) TECAOH2:2003 Class 2 4. Digital Multimeter Agilent 344014 SN MYA4005560
1/2 inch Bruel &K jaer 4180 021 +0.50 0% 5. Pressure Transmitter Vaisala PTA20ZAD SN TOGS0001.
Mate = 1. Mo sdjustrssal. 6. Audio Analyzer Panasonic VP-TT22A S/N (4147701 22,
2, The calibeatar preasure eormoction was nat included, 7. Comdenser Microphome BEE 4180 SN 2633526,
& The microphone: volume comestion was not ineladed. Caliiration Procedure: CP-102-04 based on [EC 60942-2003; The soutd pressure level generaied by sound
Calibrated by : Approved by calibrator under test shall be mensursd by standard micraphone using an insert voltage techirigue,

{Mr. Weerachal Deccharyae)

Electrieal and Electronic Standards Laberatory
Indusirial Metrology and Testing Service Centre
Bl © 201126800 140001 84003

Diate of Callbration

Dhaie of Issue

+ 12 Jan 2025
t 23 Jam. 25

End of Cenificate 3/3

The results relate anly to the e Seybeclicalbrated of value sasgnnd

This instrument has been calibrated ajainst standards mainained st Electrical and Electronic Standards
Labosatory (EEL), which are traceable b0 the Intensational Syssen of Units through the National Institute of
Metrology (Thailand).

The knformation on actual reading is altached herewith and the uncertainty limits quated refer 1o the

mensured values only.
Drate of Receipt ¢ 14 Jan., 2025
Dateof Callbration 22 Jan, 2025 Uy

The results nelabe oy to the fiews testecioalbnaied o value sshpeed

Advartiing the Report/Certitcate and publicky of the sewtis except in full ane peohibifed urless weithen paTREsion B ohitsined Som the govemas of TISTR

FAALMTCO0Z RewS

Fend Office

35 My 3 Tambon Fhiong Ha, Amphos Knlone Lusng,
Crangwat Pathissthani 17120, Thalland

Tal. (240 0 J5TT Dodd

e (483 0 2577 n008

Oiffice

108 Phaerpotren Fosd, Ladvas, Cratuchak,

Borghd: 19000, Thalard

Tel 4400 0 2570 111130 e, 5219, 5525, 51T
) 0 L AT

‘OfficefLaboratory
e W 3 Tarmbon Sangpoomal, Armphos Muang Sametpokon,
Drerqeest Samutprakar 10200, Thaland
Tel 4661 0 2323 1672-60 &t 115, 118
4Ee [ 3215 M40
E-mal : mcgdisvonth Wetaie | wvw xtroeth

el

T-TETR y
[ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Hequest No. 21-62M159 MTC No. EEL. BP.  BIANGE
The repested expanded uncertainty is based upon 2 standard uncerininty miltiplicd by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Cutput of Unit Under Test = 94 dB re 204Fa at 1000 He
Acoustie Output in dB re 200Pa, Corrected to Reference Conditions: 101.325 kFfa, 230 °C and 30 % RH.

L Sound Pressure Level

Callbrated by Approved by : L 5. [hgital Funetion Synthesizer NF Electronic Instruments DF-1934 SN 122037
fi. Sound Calibrator Bruel&Kjaer 4231 /N 3015154,
7. Measuring Amplifier Briel&Kjer 2636 5N | §37484,
I Electrical and Electronic Standards Loboratory
Date of Calibration : 22 Jan, 2025 Tndustrial Metrology and Testing Service Centre
- Wed : 201 1 26801 14001 84002
Diate of Issue = 23 Jam. 2025 ) a2 Drate of Receipt - 14 Jan, 2025
End of Centificate Z i
{ Daie of Calibration - |7-18 Feb. 2025
! ]

Standard Micoophane | Measuned Soand Pressure | Deviated vabue | Uncertainty Tolerance lrnit —|
Type Level (dB} {dB) (dR) IECH0942:2003 Class |
1/2 inch Bruel& Kjner 4180 9391 Ah +0.10 k40 B |
. Frequeney
Standard Microphome . Measured Frequency Deviated value | Uncertainty Talerance limat
Type {Hz) {Hz) {Hz) TECHS42:2003 Class |
| 112 inch Bruel &K jaer 4150 10015 15 £15 10
3, Todal Distartion
Sramdard Microphone | Measured Total Distortion Uncertainty Tolerance I.imit—l
Type (%) (30 [ECH0A2:2003 Class 1
142 inch Bruel&Kjaer 4180 135 + D50 +3.0%%

Note 1 1, Mo adjustment,

2. The enlibrator pressure cormestion was ot included.
3. The micrephone volume comection was included at level of 016

inctvertising the Repon/Certiicate ard publiciy of Hu ot meoept in full am rehisted unless ywitten pesminion i cbtaned from the greeme of TISTR

FrBLWT 002 Mav.5

Huard Office Cfficeraboratony
35 W 3 Tambon Bhiong ¥, Amphoe Kilong Luang. 668 Mu 2 Tambon Bangpoomai, Amphos Musng Semtpri,
Changwet Bathumttan 12020, Thaland Chasspeat Swritprakan bI280, Thadand
Teed, (5 ©F 25TT 5036 Tol 1661 0 3538 167280 ext. 115, 114
Fam. 651 & 2577 $00% |64l 08 3210 Baa0
E-rmad : micgtiviiorth Webafe : weve Ssinonh
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NSC-TISI-TIS 1728
‘THTISTR CALIBRATION 0337

Office

196 Phahoryothin flaed, Lo, Dratuchak.

Banghok, 10500, Thalland

Tul. 641 0 2575 1121-50 met. 5219, 5229, 5217
e 08 1350 £HET

THAILAND INETITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

Request Ne, 2| -680160 MTC No. BEL. BP. 590168
CALIBRATION CERTIFICATE
Submitied by : Imegrated Research Center Company Limited.
Address 1 122 Moo 2, T.Thatoom, A Srimahaphede, Prachinburi, 23140
Calibrated at  ; Electrical and Electronic Standards Laborsary, Industrial Metralogy and Testing Service Centre.
Sot 1C, Bangpoo Indusirial Estate, Sukbumvii Rd., A.Muang, Sumutprakan 10280,
Tnstrament Calibrated : Ambicst Environment
Description  Imsegmting Sound Level Meter Temperature 23T
Manufacturer cAlD Relative Humsdity (502 151%
Model DBI26 Ambient Pressure (101.32521.5) kPa
Sertal Ma, - 1044
Microphone - Type TH52 No 79844
Preamplifier =]

Standards used
1. Band Pass Filter Siuinfiord Research Systems SR 630 5/ 28712,
2. Condenser Micraphooe BrieldKjer 4180 SN 2880871,
3. Decade Attenuator Amdo AL-205 SN 00464602,
4. Fusction' Arbitrary Wavelorm Generstor Agilent 332304 8N MY 44042668,

Thie seswults nelabe onty bo the Bems tested/csbbrated o vl agsikned

Achvistising T Repar/Cerificrin and publicity of e b meept in Sl s profiltid Wnless wiitten pemiion & cbianed frem the goverer of TSTR

The resubts ieat oy 1o tha Rems letedcalbated o value BsEned
Adbviintiing this Rapoi/Certificiin and publicty of the revtts ssoept in full e prohibiied unles writien permision & obitaned from the goeemorn of TETR.

FRUBL MTC (02 Revs
Hasiedd Office Dl Laborastory GOffice
35 hu & Tarmbon Khiong Ha, Amphoe Khlong Lusng, 558 M 2 Tambon Bargpoomal, Ampnce Muang Samuiprkan, 198 Phahoryothin Rosd, Ladyea, Chatuchak,
Changwet Fahaivand 1210, Trafand Chargwat Samutprakan L0230, Tralard Banghask 10900, Thailand %
Tl (861 0 2577 038 Tl. [66] & $32% 167285 e 145, 116 Tel. (661 0 3579 122130 o, 5218, S225, 50T
Faw. U] 0 2577 3006 6] 08 210 &) (6] 08 1880 £BIT

Eriail - mlegesty.onth Websing - waww ssinaeth

FRLEL MTC 002 Reu s
Hasd Office

5 W 3 Tambon siiong Ma, Amphoe Khiong Luang,
Changwat Fethumihard LELZD, Thadand

Tel, (66} 0 2577 5036

Fax. [56] 0 3577 3009

OfficeLaboratony
568 iy 2 Tamiton Bangoooma, Ampros Musng Samutpakan,
Changwat Samutpraban 10280, Thailand
Tl (55410 2399 067280 uml. 115, 115
[} 00 3319 B0
Eomiil : FLOgilily o th Whekeite: : wm 1S1700H

CHficE

vt Phahcmyuthin foad, Ladaa, Chatuches,

Bangeck 10904, Thaland

Tl (5640 2579 §120-30 mex. 5119, 5225, 5217
gy 08 LB GAZT
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TATETR CALIBRATION 0937

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH ITISTR)
Hequest No. 21050060 MTC No. EEL. BE. 890168
#. Power Amplifier Briiel Kjwr 2706 SN 1517650,
9, Speaker Tanmoy Limited. Grest Britain British Pavens Mo, 215300
10, Dhgital Multimeter Agilent 3494014 SN MY 44005560,
11. Programmable Atsenutor Tamagmwn TPA-3034 SN 2212,

‘Calibration Procedure -

This instrument was calibrated by wsing calibeation procedures so CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tesss (2013), These calibration
procadures wiere relssad w the electrical and scoustic signal sests. The glectrical sigral test was caried owt with the
direet measarement method. The acoustic signal test was performed in an apechais roem with the compasison
meksunernent melhod.

This i
Labaratary {EEL), which are traceable to the Imtermational System of Units through the National Instinnite af
Mutrabogy { Thailand).

The infarmation an actunl reading is astached herewith amd the uncertainty limits quoded refer w the
measured values only

The: reported expanded uncertainty is based upon s standard uncertinty multiplied by a coverage facios

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

strimsent. has been calibrated againg standards malntained at the Electrical and Electronic Standands

Date of Calibration  17-18 Feb. 2028 279

The sesitts it only 1o the bems tested/ealibried o welus asdgned

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRI
Request Mo, 21-6R0160 MTC No. EEL. BP. B9/0165
1. Absoluie Sensitivity
Devissioe, | Arceptance limit| Uneeraingy | Maximum-permitted maooriainty

Boformes Acoushic I Masuncd valie (dB)
Sigal (B) [osors s A o | ot )| Chass2od8) | i)
93,9 EEX i o 10 030 N

of mesurement CedB)

Note: The external calibration adjusiment was firstly performesd. The inbesmal calibrtion adjustment
was then completed at the display of 115.1 48,

L Self-pemerated noise
1.1 Normal test
Memural valee L v i permsinied uncerainty
(dBY (S8 ] of mesaremnent (+dH]

185 .10 NiA

2.2 The microphane of the sound level meter was replaced by electrical signal inpui device

Froquency | Messsed valoe  |Uncertuinty] Bmmcinmm-penm imed uncertainty
Weighting (dB) [EXIE] of measuremens (£AB)
A-Weigh 163 LA L] MiA
T -Weight 4.7 10 MiA

Flar 267 10 MiA

Dute of Calibration

: 17-18 Feb, 2025 Pi:’_

Acharrtisng this Repom/Camifeane and pulbiicity of Ui sty ssompt in full s pblbiod nbess wWitlen permeson i ohisned S the govemon of TSTR

PRABL WTC 002 Rew 5

Hesd Office iffica/Laboratory ifice
35 Mui # Tamben Kriong Ha, Amphoe #hiong Lusng, 08 My 2 Tamon Bangooomal, Amphos Musng famutpaban, 156 Prahonyothin Rasd, Lachao, Chatuchak,
Chamgwet Patraamttan 12120, Thalsnd Changeat Samtprsan 10280, Tratand Banghok 10500, Thailend .
Tel. ol 0 2577 9036 Tol. (660 D 2339 LETRED at. 135, 136 Tiel, (841 & 3570 1030-30 et 5718, SI25, SELT
Fae (68] 0 2577 5005 (5E) 08 3719 B0 [l Of 1880 SAET

E-rranl : enbogriistrooth eeie : wevetish onth

I A

Thie sesulls nalabs oty 1o the Merms tamed calibiated of value amigned
Ackstinicg S RepotTertfcaie and publicity of e rewits scept in ful, 2 probitited unlms it pasnisbon (s obtEned fom the gevemar ol TISTH
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Head Office OfficesLaberatarny Cffica

35 Mu 3 Tanbon ifang Ha, dmphos Khiong Luany,  £63 Mu I Tamben Bespacma, Arphos Mang Samaprokan, 195 Prabonmyothn Aosd, Ladyo, Cratuchal,
Changwat Fathumthan 12120, Thaland
Tel 6813 577 03

Faet 4861 0 1577 5005

Banghok 10500, Thatland
Tel. 6] 0 Z57P 1121-50 et 5219, 5229, 5317
1651 06 1369 SA2T

Eranguant Samutpratan 16799, Thatand
Tel. b 0 2320 167200 st 115, 118
Ve 08 2215 Radn
E-mail : minghstronth Website | wens Satron
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLDGICAL RESEARCH (TISTR)

CALTRRATION 0037
Request No. 21-6841160 MTC Ne. EEL. BP. 800168

3, Acoustical sigmal test of Trequency weightings

Froquescy | Deviation from Frogquency respanss 1) Aseepance limit Uneertsingy | Maximum-permitiod unizrainm
(Hz) Acweight | Cowsight Fla elass 2 (24} {=dB) of measurement i)
125 A3 0.z oi (E ] 0435 ixs
1 000 1 0.1 o0 10 045 0.6
B (0 48 47 -4k 50 045 0.7
4. Electrical signal test of frequency weightings
Fraqency | Deviation from froquency respansa (5 Acceptanes limit Uncertainty | Maximum-permitied uncerainy|
(R A-weight | C-weight Flat class 2 (148} (4B} of emessuremnt (4441
63 0z 0l al 0 0.20 06
128 ol 0.2 0.1 1.5 020 06
250 0.2 0.1 (4] 1.5 0.20 0.6
S0 ol 0.0 0.0 1.5 0.20 0.6
1000 o 0.0 0.0 10 0.20 0.6
2 000 01 0.0 0.l 24 0.20 06
4 000 -4 0.2 0.0 LY 020 06
8 D0B 04 1.2 -l a0 .20 o7
Date of Colibration  : 17-18 Feb. 2025 ‘}LF"?_

Thes resutts edati arly Yo th i Seibedfe ibeated o value assgned

MabvarTiieg e Mesport Certificate and publiciy of the sesults escept in full s pohibbed urbes writhin parmesio |5 abcsned from she graener of TETR

THAILAND INSTITUTE OF SCTENTIFIC AND TECHROHLOGICAL RESEARCH (TISTRY

Request Na. 21-680160 MTC Mo, BEL. BP. 890168
5. Long-term stability
Tame Mcasarod Yahe Dwviated willoe Apeeptanes limit ‘Uncerainty Maimum-pomsiléd Uncerminey|
[F11:1] R class 2 {+dB) 5211 of measurcmen { =48}
o ke 0.0 0.3 o010 0l
Emd Q4.0
6. Frequeney and time welghtings ot 1 kHz
6.1 Frequency weightings st § kilz
Froquency | Mensured Value | Devisted value | Acceptance limit u Maxi por 4
Woeighting (dB) ] cloes 2 (4B (+4B] of measuremwint {+d8)
A-weight ad.n o 0z .20 02
C-weight a0 04 .2 0.20 0.2
Flat 40 i 02 0.20 0.2
6.2 Time wetghtings at | kHz
Frequency | Measuned Value | Devioed value | Accepiance limit Ungastainty lacimam: pensitied uncertainty|
Weighting (B} (4B elaws 2 (2AR) [+dA) of measiipeiment (dB)
Fast 0 0 [N 020 02
Slow 4.0 04 ol 020 0.2
Ley WMo 0. ol 020 0
Date of Calibration 17-18 Feb. 2025 3/9

Tre remdts relpie only f0 the fems bevbed/calbntid o volise ssgned
Achenrtising the RepotCertNcate and publicty of the rsdts escapt i full ane pahibied unless witten permisin & cbtsned fom the g of TITIL
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Hiud Offics. OfficefLabaratony Ofica
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Changwat Pathumdiani £220, Thaland Charvgwat Samtprskan 10380, Thailand Barghnk R0, Thailand

Tel (681 0 570 101-30 aal. 52L5, 5225, 8017
(AR -

Ted (66) 0 2577 3038
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Ted, (80D Z373 LETI80 ext. 115, 108
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Pathuethand E21.20, Trafand Changwat 10280, Thaisnd Parghoic B0, Thatand

Tl {68} 0 2577 B004 Teed, D66} 3 ZAZY LETI80 met 155, 116 Te 4860 0 2579 11630 esf, 5215, 5235, 5217

Fis, {641 © 2577 9009 (551 08 3219 9830 a0 10 TR T
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THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 890168

7. Level linearity on the referemce level range

Amicpaed | Mensured Valoe Drevised value Aceepiance limit Uncerainty Maximum-permiticd uncertainty|
value () (L] (R} el 2 (+dB) i) of messarement (dB)

2 iz 8] (H] .30 0.3

k1 3 03 (] 030 0.3

Ell] a3 03 1.1 0.3 3

8, Level limeardity including the level range control
At reference sound kevel on the reference leved mnge

#ange | Anticipusd value | Measured value | Deviated | Accepuumce limis| Uncertainty | Muimum- permitser unceriaingy
(B} (] wvaboe (4B | class 2 (2dB) | {2dB) of measurement { ~88)
40-130 G0 B0 L L1 0.30 0.3
0120 4.0 w0 L] 11 0.30 03
20-110 54.0 .0 [ 11 030 LE]
20:100 540 4.0 0o 11 030 03
Dateal Colibration  : 17-18 Feb, 2025 . ﬁ"!:?_

Request Na. 21-6810160
|
7. Level linearity on the reference level range
Anticipated | Measined Valus Deviated valus: it L i LB el
ke (4H) () () clasa 2 (3B (i} af messurement [+dB)
I22 122.0 o 11 030 03
121 121.1 ol L1 10,30 0.3
[ai} 1300 o L1 0.30 0.3
e L19.1 ol L1 0.30 03
14 114.0 o Ll 0.3n 0.3
(1] 19,0 o L1 0.30 03
(2 4.0 ] 11 0.30 03
Ll . i 11 0,30 03
L2 W0 oo L1 0,30 ni
B9 Bo.0v oo L1 030 0.3
B4 Bl 1 1.1 0.30 03
™ ™1 ol L1 030 0.3
4 Tl ol L 030 0.3
0 .1 L8] L1 0.3 03
4 640 L] 1 030 0.3
59 58,0 0 Ll 030 03
54 54.0 oo L 030 03
40 40,0 0.0 11 030 0.3
+ 44.1 1 L1 [k 03
» 30 0.0 LI (IE11] 3
M M1 LA} L1 (k] 03
33 331 (14} (A} 030 03 |
Date of Callbrathon - 1718 Feb. 2025 6/9
Tha rebadls ilati onty 1o Th lss un_lnd.l'\.'-lhalhdot st asgned
Achmrtiing thee Report Certificate and publicity of $he resulls meoept in ful, 2e probibited unless withen permibsion @ cbilsced B m_: govemar of TIETR
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Changwat Pathurihain 12050, Thadaed Charmwst Searmuiprakan 16059, Thaised Bangok 10900, Thaiand
Tl j1 0 357T G Tel. (64 0 2323 167280 st 115, 118 Tel. (861 0 2579 1120-3) et 320R, 5235, 5207
Fiot (6] 3577 9000 165) 08 3215 M40 (] 36 1389 £82T
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTR)
Request No, 2| -680160 MTC Mo, EEL, BP, B00163
8. Level limearfity including the bevel range contral
At reference level at 3 dB greater than the under-range on a level moge

Bange Articipmed value | Moasured value | Diviaiad | Aceeptanee limit] Uncersainty | Masimum-pemitied u"ﬁz|
(B} (5 valug {dR) | class 2 (2B} | (2B} f nseasurems i {+E)
400130 as 450 od 1.1 030 03
30120 k] 35.0 o Ll 0.30 0.3
20-110 25 155 05 11 Q.30 03
20-100 25 5.3 035 11 030 03
2090 23 54 04 11 030 0
20-80 23 154 04 1.1 030 03

9, Tone bursi response

T Tuigtst Mesured valse | Deviated |Acceptmes limie] Uncertainty | Maximum-permitted meceriainty
Weighung | Druration, Tk (ms) (ELH) wabaz () | eloss 2 (+dB) e ] of messmrement 1B
200 1158 A2 1.0 0.20 0.3
Fast 2 GRE 0.2 +1.0; -2.5 0.20 03
0.25 6 -4 +1.%-5.0 0.3 03
20 194 02 0 020 03
Blow
2 E9E 4.2 +1.0;-3.0 020 03
200 139 A1 +14 020 (LK}
SEL 2 &0.0 0.0 +1.0;-1.5 020 03
025 8.9 -] +1.5; 5.0 020 U]
Diate of Calibration  © 17-18 Feb. 2024 li.-'?.

Thie resulls retate onty to the fiems testedicalibrated of walue assgned
Adhvariising the Report T ertficate s pubibcity of the ssais meept in Gl aw probilsted unles wiitten prrmissn & oltined fiom the gevemar of TSTR,
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTR]

Request No, 21 -68/00 60 MTC No. EEL. BF, 890168

1. Peak C sound level

Mumber of cycles in | Anticipated | Messared | Deviatd | Aceepance limill Unsertainny | M- permitsed unccr ity
tost siggmal vadtue (dB) | value (dB) | valuc (dB) | clesa 2 (odB) | (oD of mesureinent (4B}
Complete eycle 125.4 1258 a4 a0 0.20 035
Pasitive half cycle 124.4 124.2 02 20 0.20 0.35
Negative half cycle 1244 1242 03 20 .20 038
11. Overlend indication
Measured value (48} Deviated limit] Uncertainty | Maxi
Posiive one-half eycle | Negative oee-half eyele | vabse (dB) | class 2 (2dB) dll) of measurement (+dB)
1311 1311 od (] 0,20 025
12, High-level stability
Time: Misaral Deviaed viks: e limit 1 i M pemiticd unesruinty
walue (4B [ class 2 {2dB) (i) ol evcasuremant (+dB)
e — 0.0 0.3 .10 0.1
End 129.0

Approved by

Calibrated by QM* ﬂa

{Mr. Pannasit Phasingsri) ﬁ,

By _. ..
Electrical mmﬁm 5 -ﬁrﬂs Laboratary

Indusirial Metrobogy and Testing Service Cenire
Ref : 200 126801 14001 B30T

Date of Calibration
Dhate of Issue

: 17-1% Feb. 20235
: 24 Feb. 2025
End of Certificate LI

Adverihing e Rege/Cernficate and publichy of the results sscept i full sre prohibtied ol withen permisson & obtsied Som the gowemar of TIETRL
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CALIBRATION CERTIFICATE 8. Power Amplifier Briiel& Kjar 2706 SN 1517650,
9. Speaker Tannoy Limited, Great Rritain British Patent No. 215300,
10, Digita] Multimeter Agilent 344014 SN MY 44005560,

Submitted by : Integrated Ressarch Center Company Limited. 11. Programmahle Attenuator Tamagawa TPA-M3A 8N 2212
Address 1 122 Moo 2, T, Thatoom, A Srimahaphote, Prachinburi, 25140,
Calibrated at : Electrical and Flectronic Standards Laboratary, Indusirsal Metrology and Testing Service Centre. Calibration Proceduare
Soi 1C, Bangpoo Indusirial Estate, Sukbaunvin R, A.Muang, an 10RO Thés instrumens was calibrated by using calibeation procedures ne CP-102-02 and CP-102403, which

Instrument Calibrated : Ambient Environmeni were hased an 1EC 61672-3 Electroacousties = Soursd Level Meters - Part 3 : Periodic tests (2013), These calibration
Description ¢ Imegrating Sound Level Meter Temperatuie H{WBxHC procedures wene related 1o e electrsesl and acoustic signal tests. The electrical signal test was carried out with the
Manufaciurer LACD Relative Humidity (30151 % direct measurement method. The scoustic signal test was perfoemed in an arechoée room with the comparisoen
Il : 6224 Ambient Pressure : (10132521 51 kPa masarement method.
Serial No. 100145 This instrument has been calihmied against sandards maintnined ai the Electrical and Electronle Standards
Microphane : Type TOSINR Mo, 78402 Labortary (EEL), which are traceable to the Insernmional System of Units through the National Instituse of
Preamplifier oL Metrelogy (Thailand}.
Standards wsed : The imformatson o setual reading (8 attached benewith and the uncerainty limits quoded refer 1 the

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

2. Condenser Microphone Brilel&Kjer 4180 S/N 2888871, The reponied expanded uncentainty is based upon 2 standard uncertainty multiplied by & covernge faclor

3. Decade Atieruator Ando AL-205 S8 00464602, k=2, providmg s level of confidence of approximately 95%.

4. Function! Arhitrary Waveform Cenerator Agilent 332304 SN MY 44042668,

5. Digital win Sy izer NF Electronic Instruments DF-193A SN 122037

6. Soumd Calibrator Bruel&Kjaer 4131 S/N 3015154,
7. Mensuring Amplifier Brile] &Kjer 2636 SN 1537484, |
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1. Absalute Sensitivity 3, Acowstical signal test of frequency welghtings
Beferenoe Acoistic Micasured valoe (4B} | Deviation |Acceptance limil] Uneenainty | Meximumrepermificd unceriunty| Frequency | Deviation from Frogeency response (J8 )| Accepaece limic ! i
Signal (di¥) Defore adjusy After adjust | valug (dB) | Clas 2 (2dB) | (2dB) af measuremens (+d8} (Hz} Acweight | Cowelght Flit elasa 2 (£dH] (20 of mcasurcment (1)
93.95 929 q4.0 [A1] Lo L MNA 12% 04 0l -1 1.5 045 6
Note: The extemal calibration adjusiment was firsily performed. The internal calibration adjustment (R 0l 02 [ 153 (F] 045 0.6
wis then completed at the display of 117.0 d&. 2000 4.2 A6 44 30 045 0.7
1. Sel-generuted noise 4. Electrical signal test of frequency weightings
2.1 Narmal test Feogiency | Deviation from Froguency responss (d8)| At plang lmit Vngeriaingy | Meximmum-pormssil uneerimety
Measiined value ! i i -penmitied (Ha) Arueight | Cowwight Flat loess T (1) {=dB) o mensuremient (48]
4B} ST 1] of measaroment {+dB L] i 0.1 ol 0 0,20 L]
53 Lis L] NiA 125 1 o1 [} i 0.20 LL
150 [ 8} 1 [} L3 0.20 L]
2.1 The microphone of the sound level meter was replaced by elecirbeal signal input device 00 (8] o () L3 0.1 06
Measured valse | Uincertaingy] Maximum-permined uncerainty - 1 0y [1X5] i 0 F] 0.20 o
(dH) (ENTEN] of measuresnent [1dB) 2 D00 -0l 0.0 0.l 20 0.2 (L3
4.5 0.0 MNIA 4 -3 . o a0 0.0 e
26,7 0,00 A & 00 03 0.1 4.1 30 020 0.7
na .10 NIA
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5. Lang-term stability 7. Level linearity on the reference level range
T Measured Value Dewiated value Asceprance limit Uncenainty B mirrrans-permitned snceriainty Asicipated | Mesined Value [heviated valug Acoeptanee Hmlt Uimcertainey Maximum-permiiied snoertainty
{m) (dB) class 2 (zdiz) (4d) af messurement (+di) valug (R L] (R} Glass 2 (1dR) {E 0] of messarement (+dB1
Hegin 4.0 122 1219 0.1 11 0.3 0.3
0.0 0.3 8 11] ol
End 940 121 1209 4.1 11 0,30 0.3
120 1199 0.1 11 030 0.3
6. Frequency and time weightings at 1 kHz s a0 na 11 30 03
6.0 Freguency weightings at 1 kHz 14 138 .1 N 030 0.3
Froguosey | Mosured Value | Doviated value | Accopsner limit u imum-penmiticd 0% 1089 A1 11 030 03
Weighting () (i class 2 (2l {+dB) of messurement |+l 14 1039 4.1 1.1 030 03
A-weight B0 0.0 02 0.20 032 an a0 0.0 1.1 030 u.3
C-weight 40 a0 0z 020 o2 L2 ] w0 i 11 030 0.3
Flat 4. 01 02 0.20 02 2] BE.Y 4.1 1.1 0.30 03
] B4 04 1.1 0.30 0.3
6.2 Time weightings ai 1 kHz ™ T 00 1.1 0,30 03
Frequency | Mewssed Valoe | Devisiod valee | Acceptance fimit Uscersiaty | Maxinum-permitted wncerisnty E 740 o 1.1 0.30 03
Wisighting (4B (B} class 2 (4dB) [EE ) of messurement (+dB1 ] B0 040 11 0.30 a3
Fast ad.q 0.n 0l 0.20 0.2 [ B39 0.1 1.1 0,30 03
Slow 4. 0.0 0l 0.20 0.2 = 589 -1 11 030 0.3
Leg 4.0 0. 0l Q.20 02 54 EhE 0.1 1.1 .30 03
49 488 0.1 1.1 030 0.3
44 440 00 1.1 0.30 0.3
L) EER =Ll 1.1 030 0.3
14 340 [T 1.1 030 0.3
k] EER 01 1.1 030 a3
Date of Colibration  : 17-18 Feb, 2025 é:i Date of Calibration  : 17-18 Feb. 2025 - ﬂa: 9_
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7. Level linearity on ihe reference bevel range

Anticipaiad | Mesined Valos Duvialod value | Accoptmes limit Uinertaney Maximum-permitied uncermingy|
wadue (R) (dA) iy chass I (xdf ) I+dB) of measuraren [dB)

iz 2z 0.2 i1 0.30 03

il k| B 02 i1 030 ni

n 03 0.3 1 030 03

K. Level linearlity inclading the level range contral
Al reference sound level on the reference level mnge

Rangn | Askicipaied vabe | Messured vabe | Deviaied | Ascptance limii] Uncenainty | Maximm-permisied uncestaiaey|
(R { vale o) | el 2 (1uB) | (B of measuremen (-4}
#0-130 940 5.0 o 11 030 01
120 .0 54,0 oo ) 030 0.3
110 940 w0 o ] 030 03
20-100 4.0 940 00 11 030 3
Date of Calibration  : 17-18 Feb 2025 L2
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8. Level linearlity including the level range controd
At reference level at 5 dB greater than the under-range on a kevel mnge

Range Anticipaied value | Mesured value | Devisted [ Aceeptance lenh| Uscertzinty | Masimum-permimed enceriainty
(a8} LR valug GIRY | chass 2 (208 (E2 L] of measwement (+dB)
40130 45 450 oa 11 0.3 03
30-120 s 350 QL Il 03 03
20-110 25 254 e i1 M 03
20-100 25 255 0.5 Ll 030 03
20-90 25 256 a L1 030 03
20-80 5 255 [ 5] | B} LR 03

9. Tome bursi response

Timne Tencharst Mensured value | Devimed | Accoptance limit] Uncertainty | Maximum-permitted ssceninmey|
Weighting | Duration, Th (ms) () value (dB) | class 2 (4dB) | (0B} of meazsarement (18
200 1158 -0.2 =10 0.0 03
Fasi 2 MR 0.2 L -25 0.20 03
025 b 0.4 +1.5;-5.0 0.20 a2
20 109.4 0.2 210 0.20 03
Blow
2 [13] -2 +1.40;-50 0.20 0.3
200 109.9 ol 2140 0.20 0.3
SEL 2 0.0 0.0 +14); 28 0.20 03
0.25 §09 0.l +1.5; 5.0 0.20 03
| Dateof Calibration 1715 Feb. 2025 ; ﬁi’i
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10 Peak € sound level CALIBRATION CERTIFICATE
Mumher of epcles in Avitzipated | Measind | Devinad |Acseptance ) Uncerinty | Maximum-penmitid uncestaisty|
st gignal wales (B} | wate: (4B) | vales (4B) | clann 2(omm) | fedl) of measuresssen | =it}
Comgleie eycle 125.4 1258 04 30 0.20 .35 Submitted by : Inegrted Research Center Company Limited.
Pasitive half cvele 124.4 124.2 0.2 0 0.20 035 Address 1 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Mepative balf cycle 124.4 124.2 a2 0 0.20 035 Callbrated st : Electrical ind Electronic Standards Labortory, Industrial Metrology and Testing Service Centre,
Son 1, tal Estate, it Ril, A Muang, Samutprakan 10280,
11, Overlond indication Instrument Calibrated - Ambient Envirenment
Mmsared valuo (dBE) Deviated | Avepancs Fmil| Uscertuinty | Maximam-permitied ssesrisinty) Dscriplon < Inbegraling Sound Level Meter Tempermbure {23 £ 3)°C
Positivg ome-balfcycle | Nepative one-balfoycle | vakes (B | class 2 {2080 SN of measurement (+df1 Munufactuner < ACO Relative Humidity 3015 %
131.1 1311 o 1.5 .30 0.25 Bllowdel H vl Ambient Pressuare {100,325+ 1.5) kPa
Serml Nao, e
12. High-level siability Microphans : Type TOSZNR Mo 754072
Tane Mk al Devinad valug limiz [ (AP i imiy| - Preamplifier ]
walue [E) {um) el 2 (0B} B} of measurement {240} Standards wsed ©
Begm 1740 - - - a1 1. Band Pass Filter Stanford Research Systems SR 6850 5/N IRT11.
End 129.0 2. Cosdenser Microphone Briel&Ejes 4180 8/N IBE9871.
3. Decade Anenuaios Andoe AL-205 SN D(4a4602.
4. Funesion/Arbitrary Waveform Generatar Agilent 132204 S/M MY 44042668,
Calihrated by @ ﬂ, Approved by 5. Digital Function Synthesizes NF Electronic Instraments DF-1934 SN 122037,
Tt | b A ; B Sound Calibrator Bruel&Kjaer 4231 8N 3015154,
(Mr. Pasnasit Phasingsri} 7. Measuring Amplifier Briiel&Kirer 2636 S 1537484,
Electrical and E dards Labaratory
Date of Calibration 17-18 Feb, 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 24 Feh, 2025 Rel : 201126800 | 2001 85008 Diate ol Reeclpt + 14 Jan. 2025
End of Certificate Lik Date of Calibration  ; 17-18 Feh, 2025 .:':;:_
rru_.-,.u. st crly 8o the e Sebeddcalibeated n-u vl aksignod. TR o Thar teusdts relate coly to the itema testedcalibeated or value asigrad
dchvirtivin the ReporCertificste and publiciy of the results except in full ane robhibsbed unkess wethen permistion b cblsnad from e gosemaor of THTIL Adtvertisng the ReporCariicane and pobdicity of e sl ts gt 0 Tl s grobilshind Wikess witten pemisson |5 obtaned from the p.mmme-s-"ﬂ_
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Request Na. 21-620 160

Anenuasor T:

& Power Amplifier Briel&Kjer 2706 S8 1517650,
%, Spenker Tannoy Limited. Grest Britain British Patend Mo, 215300,
10 Degiral Muliimeeter Agilent 344014 SN MY 44005560,
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CALIBRATION D037 CALIERATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
MTC No. EEL. BP. %1/D16R Request No, 2 1-680160 MTC No. EEL. BP. 9110168
1. Absalute Sensitivity
Beference Aoousti Measured value {d81) Drewiation Timit) L i i permatled UncesminTy
Signal (dH) Hefore adjest] Afier adjust | value (400 | Class 2 G0dB) | (+dH) of measurcmen {=d8)
9399 "7 9.0 a0 Lo 030 NiA

TPA-JO3A SN 2212,

mesurernent method.

Metrotogy (Thailand}.

measured values only,

Drate of Calibration

Calibration Procedure :
This instrumest was calibeated by using calibeation procedsres o CP-102-02 and CP-102-03, which
were bised o [EC 61672-3 Electrodcoustics - Sound Level Miters - Pant 3 ; Periodic tests (2003). These calibratian
procedines were relased 1o the electrical and acoustic signal tesis. The elecirical signal test was carried ot with the
direet measurement method. The acoustic syl best was performed in an apechoic moom with the comparson

Labaratory (EEL}, which are traceable so the Internntional System of Units through the National Instituie of

 17-18 Peb. 2023

intained at the Ebsctrical and Flectromic Standands

The information on actunl reading is nitached herewith and the uncertainty linits quoted refer i the

The reported expanded uncenainty i bassd upon a standard uncertminty multiplied by a coverage factor
k=1, praviding a level of confidence of approximately 5%,

PL]

The: results Mlate anly 1o th ilsms testedcalibvatad or valoe Bsgned
Sacheirlisieg M BportCertificatn and pubilicity of the results sscept in fuff s probititng unless weithen permbaion & sbtaned om the gowsemor
i et of TETR

I -

Mote: The external calibration adjustment was frsly performed. The internal calibration adjustment
wi then compbeted al the display of 951 dR,

1, Sel-generated noise
2.1 Normal test
willug L inty Maxi -permitiod unerisery
() LR} of measurement {+dB1
3.1 LIS U] N/A

2.2 The microphone of the sound level meter was replaced by electrical signal inpuf devies

Frequency | Messurod valee | Uncortamty) M antsrrarm-permitted uncortainty
Weighting [S1EH (2B} aif measurement (-0
A-Weight 225 010 NiA
C-Weight 274 .00 NiA
Flat ELR 010 NiA
Date of Calibration < 1718 Feb. 2023 ﬂ}_-’ "f’_

The rewulty rolate anly o the itenm Sembed A abbranod o valie assgned
Achomtising the Report/Cerificate and publichy of the nesults esoept in full ane pohibibed unless written permiision & cbitzned hom the govemar of TETR
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Tl I6f] 4 257T 9036
Fae, ) 0 2577 BO0E

OfficeLaboratony

Tel. [66] 0 7503 167285 ot 115, 116
el 0 0 a0
Eernal, - fligtietnonth Weetiiile : v Tt o, 11

558 Mu 2 Tamban Barsponma, fmphos Muarg Samtpiakan,
Chargwat Saswipaban (0080, Thaiard

Giffice

FrABLMTC 002 Rew 8

19 Chahompnshin Aoad, Lackao, Chatuchak,

Bangeok (0902, Thalnd

Fel. 0560 0 2579 [121-30 me. 510, 5225, 3217
56} 08 LEFA 6T

FBLMTC002 RewS

Heard Dtfice Offica/Laboratery Office

3 M1 3 Tamnon Khlong Ha, Asytecs Khiong Lisrs,  S88 M 2 Tarmbon Banoooral, Amphos Muang Seatpokan. |1 Phahomyathin foad, Ladyao. Chatucha,
Charqwat Pathurian 12120, Thatand Changwet Samatposkan 10380, Thaland Bangeok 10608, Thadard

Tl {68 D 2577 98 Ted, (58} O 2323 |6T2-00 et 115, 108 Ted (660 0 2579 1122-30 wer, 519, 5225, 3717
Far {64} b 2577 pogw (545108 3219 F8a0 U563 08 1EET CA2P

E-madl ; rebogiintr.onsh Wsbaibe ; waw kil o0t
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- CALIBRATION Il'l]- o CALIBRATION M37 _
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Brequest No. 2 1-68/01 60 MTC No, EEL. BF. 911168 Requesi Ne, 2 1-6501 60 MTC Na. EEL. BP. 9170168
3. Acoustical signal test of frequency weightings 5, Lomng-term stability
Fregeency | Deviation Trom lraqiimsey reaposas: (dB)) A limir L i M po A Tz Measured Value Deviated vabse Apcepimer Bt Uneersinty Moimmesr-permitd unzeainy
Ml Asugipght | Comeight Flat elass 2 (448 ) of measurcmest (HIE1 (dB) idmy class 2 (+&B) 41 of measurement {£AB )
125 07 0.5 ol 1.3 045 0.6 Begin 94.0 i . i ik
1 000 02 0l [N} 1] 045 e End S4.0
000 44 4.2 44 50 045 0.7
6. Frequency and lime weightings at 1 kHz
4, Ebeeirical signal fest of frequency welghtings 6.1 Frequency weightings at 1 kfiz
Frequency | Deviation from froquency response (dB) Aegopance lmit L} Maxi e ) Frouency | Measurcd Value | Devisted valoe | Acceptance limii Ueserisinty Maimum-permitted uneortmty|
Mz} Acweight | Coweight Flat class 2 (dB) (zdH) aof measuremest (Ldit} Wieighting (dB (i) chass 2 (zdB) {+dB) of mensmrement (I8}
I} 03 ol .l 20 020 [ A-weight 54.0 0.0 02 0.20 0.2
125 i 0.1 1.3 (I 0.20 L6 C-weight 94.0 (1] 0.2 0.20 0.2
250 ol ol .l 15 020 L] Flat 54,1 (8] 02 .20 0.z
500 1 00 o0 L5 0.20 06 |
1000 0 o0 an 10 0.20 L1 6.2 Thme weightings at 1 kHz
2000 0.1 i} ol 20 0.0 o6 Frogueney | Measired Valie | Deviated vibes | Aceeptance limit Uncerainty Masimum-pemmitied uncertsnty
4000 0.4 1.2 a0 0 0,20 0.6 Wiighting B} (B} chass 2 {2:4B) () af messurement (48
/000 0.3 0.2 01 50 0.20 07 Frst 54.0 0.0 ol 020 02
Slaw G40 .o 0l {Eeli] 02
Leg a0 LX) 0l 00 n2
Date of Callbrathon - [7-1% Feb. 2028 419 Date of Calibration ; 17-18 Feh, 2025 ;'”
= - . i
Fchmitising the ReporCedficate snd nw::‘:‘-,:;-k{;::‘.,l:r;:;lrlllm:;mm;—;b:ﬂ.umrmm s oot from e e of TISTR | At the hrxu-_rL-mlnlumd;-.r::rcrg,:?—,-','.‘J-;:ﬁ:f:;Z;‘rliﬁgmxh:umtﬂ:::frﬂ i aianed fom the govemar ol TIETR
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Head Dffice
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Changwet Samyipakan N80, Thafand Barghnk poR00, Thaland

Tl 651 0 2323 167200 mat. 135, 114 Tel 4660 1 2579 113120 ant. 5219, 5278, K17
i) B8 3215 S4a] 1561 08 1837 6B 7

E-mail - mimgtstron th Wehste @ s yiroe i
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGECAL RESEARCH {TISTR)
Request No. 21-68/0160 MTC No. EEL. BP, 510168
7. Level Enearity on the reference level range
Anticigaied | Messsred Value | Devinadvalue | Asepuanes limit Ueceripinty | Maximun-penmined uncertminty |
valus {dH) () () chmm (2B (S of measursmess (Hdi)

122 1218 a2 1.1 0.30 03
121 1209 0.1 1.1 .30 03
120 1199 0.1 11 0.30 03
e 1189 A1 LE 030 03
114 1139 a1 1.1 030 03
0% 1089 1 1.1 030 03
104 1039 a1 1.1 030 03
9 99.0 o0 1.4 030 03
aq 94.0 0.0 1.1 030 0.3
2 ER.9 -l 1.1 030 0.3
&4 #4.0 0.l 1.1 030 0.3
™ 789 41 1.1 0.30 a3
T4 Tie L1 N] 030 03
] 689 4.1 1.1 0.30 0.3
64 63.9 4.1 11 0.30 0.3
59 588 a2 1.1 0.30 03
54 53.9 4.1 1.1 0.30 03
49 459 il 11 0.30 03

a4 a2 02 L1 0,30 03 |
kL] 9.0 og 1.1 0.30 0.3
34 340 0l LA 0.30 03
33 332 [i¥] 1.1 0.30 0.3

Date of Calibration —© 17-1K Feb, 2025 a3

- I

The results ntali oedy ta th dem Senibidscaliboatad of value seired.
Feiometiuing the Repos/Cedidoaie and publicky of the seulis except in full ane paotibhed uniess wikien pesmisdon i oblaied fiom e gavemon of TRTE
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Tal {561 0 2577 $036

Fae (48] 0 2577 3000

Tifice

19 Phahonyothen Bcad, Ladyan, Chabuchak,

Eonghok OO0, Thalland

el {560 0 2579 1121-30 ewt. S50, S2I8, 507
ae) 06 1B BAET

OfficesLabonaiony
S48 Mu 2 Taniban Bangeodrsa, AEhos MUSng Samuprkn,
Crangeat Sarmntprahan 108D, Traland
ol (880 0 7973 14780 e, 105,108
(54} 00 3219 5840
E-cranl + mbcithinoe B Website : woww Hitror

FMBLMTCO0Z Aev S
Heard Crffice OfficeALanneation Cfficm
34 M 3 Tambon Kreong Ha, Amphoe Khlong Luang, 658 M 2 Tambor Bargpoomai, Amphoe Muang Samursian, 176 Prahoryothin e, Lacyao, Chatuchak,
Crargwat Fathimthan 1120, Thalamsd Charmpeal Sarastpsakan L85, Thailand Bangkok 10900, Thalland
Tel. kg 0 5577 Wide Ted, (0] 0 F523 1872490 et 105, 106 Tel. (861 0 2575 LLZ1-30 eadt. 52149, 5235, 5207
Fa 165) 1 3577 PSR 6] 08 3219 3420 [ 05 1859 SE2T
E-madl - micgteivonth Wehsite ; st th
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CALIBRATION NIST

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH [TISTRE

Reqpuest No. 2 1-680160 MTC Mo, EEL. BP, 21/0168
7. Level limearity on the reference bevel range
Antcipated | Messseed Value | Deviated vitoe | Acceptumee Emit Unezrainty Bfaimmamrpertiinied uncomainty|
wakaz (dB] [dRY iB) class 2 (+dB) [ ] af messuremen {di}
ki ErE] 3 Ll 0.30 03
n 314 04 (B 0,30 [}
El 34 4 il 0.30 03

#. Level lingarlity including the bkevel range contral
Al reference sound level oa the reference bevel range

Range Asticipued value | Meusured valoe | Devisted |Accepemnce limit| Uncerminty | Masimum-permsitied uncertainty
() (TG0 value (4B | chss 2 {adB) | (HIB) of measurcaent {+dB)
4130 94.0 4.0 L] Ll 030 03
| 120 54.0 4.0 00 11 0.30 03
! 110 54.0 4.0 0.0 11 0.30 0.3
100 94.0 4.0 00 11 0.30 0.3
Diate of Calibration  ; 17-18 Feh, 2025 T8

- o

The sequits relpbe oty bo B Hees. tested/calibated o value assgned
Ackeeriising the ReportaTertifcaie and pulicity of the rests escept in Tull am probibted unles wiithen permision & cbtansd from the goer of TISTR

FALBLMTE.00Z fure. 5
iffice
19 Phatemputiin Foad, Ladyes, Chatachak,
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Head Dffice
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TITETR CALIBRATION 01
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TITETR CACRRATION 097

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Reguest No, 21-68/01 60 MTC Mo, EEL. BP. #1/0168
&, Level linearlity including the lzvel range contral
At reference level at 5 dB preater than the under-range om & level mnge

Romge Asticipaied valuo | Moasured valoe | Devisted |Acooptance limit) Uneerainty | Muimm-permitted meertsnty|
{Le (da) value (dB) | eles 2 (1dA) [ 1] of measuremest (tdB
40-1 4 45 4350 o 1.1 030 0.3
-0 35 30 a0 1.1 030 0.3
20-110 25 258 0.8 1.1 0.30 0.2
100 25 258 0.8 11 0.30 03
2050 FL] 258 0.6 1.1 0,30
Zi-ED 25 257 0.7 (N | 0,30 =
9. Tane burst response
Time Temaburst Mieasured valoe | Devisted |Acceptance il Usceriaingy | Maximum-permitted
Weighting | Curation, Th {ms] (L] value (AR} | closs 2 (B 1dBD of meswarement (1dA]
200 1158 02 1.0 .20 0.3
Fast 2 983 02 +1-2.5 0.10 0.3
025 A 4 +1.5;-5.0 0.2 03
200 1094 02 +1.0 .30 0.3
L 2 B0 02 +1.0; =50 {1 0.3
200 1199 1 *1.0 0.20 1}
SEL 2 ] 0o +1.0;-2.5 .30 01
025 L9 i} +1.5;-5.0 L] 0.3
Diate of Calibration : I7-18 Feh. 2025 B9

Tra reslts elane caly b thi e lastedicalibaatod o value msgned.
AchebrTiii g ok FinprortCirificate wnd publicty of the resulls mecept in full ame probiited wiless writhen permision  obilsoed Tz thi govemor of TISTR

THAILAND ENSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTE)

Raequest No, 216840160 MTC No. EEL. BP. 9110168

0. Peak C sound level
Mumiber of cyokes in | Asticipated | Measered | Devised |Acooplancs limis] Unosealaty | Maximum-p
st signal wnlue (dB) | value (dB) | valuc (dB) | class 2 (4dB) (a1 of meessroment [+dB)
Completz cvele 1254 1258 4 o 020 035
Positive halleyele 124.4 1242 -0.2 0 020 035
Megative half eycle 1244 1242 02 10 0.20 0.35
11, Owerload Indication
Measured value (dB) Dievimed | Acceptmner Bmit| Uncortaimty | Movimes-pormificd unscrainy|
Positive one-half eyl | Megative onehalf eycle | value (dR) | class 2 (=B} (B} of measurement { b )
1311 1311 0.0 1.3 0.2 0.25
12. High-Sevel stability
Time Micasured Devisied value | Acceptance limit Uneeralnty Mmeimum-permitiid wncerisnty
walue (dB) [E1EH] eless 2 {+dB) [+dB) of meassrement CHdB]
Begin 1280
i 0.0 03 o.i0 oL
End 1200
Approved by

[Mr. Pannasit Phasingsri}

Btecticst and BBl SkAdards Laborstory
Industrial Metrobogy and Testing Service Cenire
Ref ; 200 1 26201 14001 85009

Daie of Calibration - 17-18 Feh. 2025

Date of Issue - 24 Feb. 2025

End of Certi ficale L

Tha it rilate coly b The ilmrrm bes i fealibrated o wilue 3sHgned

FMMLATC 002 e 5
Head Office
45 s 3 Tambaon Khlong Fa, Amphoe Khiong Luang,
Crangast Pathumihasd 12020, Tharand
Tel, fedil O 7T 2006
Faw (56) 0 3577 9000

Office:

156 Phatmrmyathin e, Lashye, Chatuctal,

Banguck 10500, Traland

T, i1 3579 112130 ext. 5315, 3228, 3317
] 08 1360 CE2T

CfficeiLahoratony
666 Mu 2 Tarnbon Bargpocma, Anphes Mung Sarutpalan,
Chaswal Srsiutjraian 10280, Thaland
Toel. (6 0 2323 167200 et 115 118
6 1 3215 D
E-mal - micgtion orth Webshe - v intr orth
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WSC-TISITES 17123
FITETH CALIBRATION MT7

THAILAND NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-6R10160 MTC Mo, EEL, BP. S40168

CALIBRATION CERTIFICATE

Submitted by Ineprated Research Cemer Company Limited.

Adbdress 2 122 Mon 2, T.Thatoom, A Srmakaphote, Prachinbari, 25140,

Calibratod at  : Electrical and Ebectronic Standards Laborstory, Industrial Metrology and Testing Service Centre.
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Imstrument Calibrated | Ambient Environ t

Dieseription : Sound Level Meter Temperature {23+ 3)°C

Manufacturer ; Dielia CHM Relative Humsdity ({50 % 15) %

Maodel :HD JoUC Amhbient Pressure (1013254150 kP

Serial Mo, 1 110242479

Micrephone : Type UC-32 Nou| 14674

Preamplifier : Deflia Type HO2MOPNED Mo 11001018

Standards wsed :

1. Bamd Pass Filter Stanford Ressarch Systems SR 650 S/ 28T1L

2. Candenser Microphone Brilel& Kjer 4180 SN 2889371,

3. Decade Attenuator Ando AL-205 SN 00464602,

4. Function/ Arbitrary Waveform Generator Agilent 332204 SN MY 44042668,
5. Digital Funetion Symihesizer NF Electronis Instruments DF-193A SN 122027,
6. Sound Calibrator Bracl&Kjser 4231 /N 3015154,

7. Measuring Amplifier RriielfKjer 2636 8/N 1537484,

Date of Receipt + 14 Jan, 2025

/9

Date of Calibration  : 17-18 Feb. 2023

T resuits selate anly 1o the tems Sestedealibaned o value asdgred
#chrtining the ReportCenificate and pubicity of the Asus escept in Rl ae pohibited unlew wiitten pemisson |5 obtsined fom the soasmo ol TSTH

P |

FRBLAMTC 002 R 5

Mead Office

35 M 3 Tambon Khloie Ha, Amphos Kelome Lusne,
Chamgeat Patfrsnthan 12120, Thaland

Tl (56) 0 2577 08

Fax. (640 2577 9008

Coffics
158 PhaFesietan Rosd, Ladvas, Chaiuchak,
Danguck 108900, Thailand

OfficalLabontony
&6 et 3 Terien Ssngpoeal, Amphes Muang Saruipratan,
Changuert Samuiprakan 10280, Thaland
Tl (5600 2325 1ET2-80 =ut 115, 116

056y 08 3219 a0
E-rad  mmioqptistorth Webahe - wwaw tneserih

(65108 Lam7 6837

Ted, 06810 2970 112950 et 5219, S8, 51T

Aatazrtisieny S P port/Certificate and publicity of e meaults mecept in fufl ae protibbed unless weikten permisson () ot o the govemon of TETR

FMDLMTC0X Rev5
Office
196 Praonpothin Road, Lacec, Chatichat,
Barsghioh 10500, Thaland
Tel. (661 & 2579 LE2L-30 esk. 5218, 5225, 51T
[l 08 1889 £E2T

Head Offios

33 M 3 Tarmbon Khlong Ha, Amphow ihlong Luang,
Changrat Pathirnttas L2130, Thaland

Tol. (860 0 25TT B34

Fat [65) 0 2577 9000

Office/Labratan
658 Wu I Tarmbon Bamspocmal, Amphos Muang Samusoeian,
Changeest Srmutpeakan 10285, Thailand
Ted {661 0 2323 167280 ma. 115, 116

a6 [ LB B4
E-mal : rcgtistronth. Wehsite @ s etrae

P A

NEC-TTSE-TIS 17025
CALERRATION 8027

THAILAND ENSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRI
Request Mo, 21-68101 &0 MTC Na, EEL. BF. 940168
8 Power Amplifier BrikelfKjaer 2706 8N 1517650,
9. Speaker Tannoy Limited, Great Britin British Patend Mo, 213M0.
10, Dhgital Multimeier Agilens 34401 A SN MY 44005560
11. Programimable Anenuatar Tamagewa TPA-3034 8 2212

Culibration Procedure :

This insirumsent was calibrased by wsing calibration procedures no CP-102-02 and CP-102-03, which
were based o [EC 61672-3 Electioacoustics - Sound Level Meters - Pani 3 ; Periodic 12313 {201 3. These calibmtion
prosedures were related o the elesrical and nemustic signal tests. The electrical sigral test was camied out with the
diresct mensurement method. The acoustic signal 125 was performed in an anechoic room with the comparison

measurernent method.

This instrument has been cal d against d ai the Elecirical and Electronic Standards
Labosatary {EEL), which are traceable to the Isternations] System of Units through the Nativsal Institsz of
Metrology (Thailand),

The informaticn an actual resding is sttached herewiih and the unceraiety limits guoted refer to (e
mensured valses only.

The repored expanded unceninty is hased upon a standard uncertaiaty mubtiplied by a coverage factar

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

219

Date of Calibration : 17-18 Feh. 2025

This v relate only b Th v tasterTaibrates or waluo asdgned.
Achvartiing the Repor Tertificaie and publicty of the results mxcapt in full srm profibived unliss witten pemmissen s obfzined from the gousenal of THRTR
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Fa 1651 0 3577 #0i0

Oiffi oo Laboraion:
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iael 00 3719 #EA0
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THAILAND INSTITUTE OF SCIENTIFE AND TECHNOLDGECAL RESEARCH (TISTR)

MTC No. EEL, BP. 5401468

Request No. 21-684801 60

1. Absolute Semsitivity
Refirmes Asmustic Miesueed vibee (48] | Devimion |Acceptance limit| Uscertainey | Maximum-pensiiod uncariainy
Sigeal (a8} Helices adjus] Afier sdjust | value (4B} | Clss 2{2dB) | (2dB) of mewsseement (LdB)
93.95 933 4.0 0.l 1.0 .30 A

Maote: The external calibration sdjussment was firaly performed. The internal calibrtion adjustment
was then completed ot the display of %46 dB

L. Self-generated naise

2.1 Normal test
Bdeasured value u I P d uncertainty
{dB} {+dB) of mensarement [+dB)
(L] (IR [1] NiA
2.2 The microphone of the sound level meter was replaced by electrical signal inpui deviee
Frequensy | Messured value {1 i al i
Weighting (0] (+dE) of messuressent {+dH)
A-Weight 183 oin NIA
C-Weight 24.5 0.20 NiA
Flat 269 0,30 A
Daie of Calibration 1718 Feb. 2025 ik
Ackeriting the Repot/Cersficate snd n.n“:.,-m;'.—tﬁrfﬁz:;:ﬂf:.mﬂﬁmr:mﬁh s ckfgined from e gvemon of

FMBLAMTC.002 Agv.S
Head Office. CificeLatoraton Cofice
35 Mz 3 Tambor Khiong ba, Amphoe Shiong Luong, 658 Mu 2 Tambos Bargpocmal, Arphos Muang Samutpracan, 196 Prabonyotien Rood, Ladys, Cratuchak,
Crarqwer: Fathumihae 12850, Thailand Charwat Sarrutpeakan 1080, Trailand Mangiok 10900, Thafand
Tl 4561 & 2577 905 Tied, (0] 0 FH23 147200 mat. 115, 128 Teel. (661 0 257% 1131-30 eat. 5209, 5335, 5217
Fae, 610 25TT 0000 (661 08 X219 3460 il 08 1885 BET

E-madl © mic@Sutron th Webste ; wiw S8l5.000h
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BF. 9410168

Requesi Na, 21-6870160

3, Acoustical signal test of froquency weightings

q Deviation from rosponaz (dH) Aveeptance L Uncertaingy | Maxinsum-permilicd seertainty
[{1F3] A-weight | C-weight Flat chiss 2 (=48} JENTEN] ol measuremost [ +1H)
125 0.4 03 0.2 1.5 43 0.6
| 000 0.5 0.5 4.5 10 0.43 06
8000 4.0 -39 -4 30 045 0.7
4. Electrical sigmal test of frequency weightings
Frequency | Doviation from freqeency response (dB)) Accoplancs limit Uncertainty | Maximum-gensitod uncortainty|
I {Hz) Meweight | Coweight Fla chass 2 {1lE) () of messurement [+dE]
63 A1 <02 0.3 0 0.20 o6
125 Al -l 0.2 1.5 0.20 0.6
250 a0 0.1 0.1 (B 0.20 06
00 a0 00 an 1.5 020 6
1 00 L] o .o 1.0 020 0.6
2 00 (1] ol L4 20 0.0 .6
4 000 ol ol (8] o 0.20 LX)
! & 000 ol ol 1 50 0.20 o
L Date of Calibration ;| 7-]8 Feb. 2005 ;L'i

Thee rests relate coly to the items sesteclialibraled 0 value anired =
Avertisig ths Risert/Catificabs and publicity of The nesults escept i full s prohiied unless written pasrission i obbsned frorm the govenor of TISTR.
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Huad Office fficeLaboratony Office
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Request No, 2 -8/ 6l MTC Mo, EEL. BF. S40168 Request No. 21-68/0160 MTC Na. EEL. BP. 94/01 68
5. Lang-term stahilidy | 7. Level linearity on the reference bevel range
Thimi: Mesured Vale Deviated vatoe Awccepranco B Unertainty B e i permiticd wosriinty Anticipated | Measured Value Devinged value Acoepizncs limil Unzerininey Mmmpeunilmdwttllﬂl:'l
(B iy class 2 {adBb (+dB) of measurement (+dH) vabae (di) {ds) () class T (48] [+dH) al measuremont (8]
Begin 540 i i i v 120 120.0 ol 1.1 30 0.3
End 4.0 149 119.0 on 1.1 030 a3
114 114.0 0.0 1.1 0.30 03
. Frequency and time weightings at 1 kHz 109 1050 o 11 0,30 03
6.1 Frequency weightings at 1 kilz 104 1040 a0 B} 0,30 0.3
Frequescy | Measured Value | Devisedvalue | Accepiance limit Uneertssty Muazimum-permiticd uncerisinty o0 900 [iN}} Ll 0.30 0.3
Wilghting (dE) da) el 2 {+dB) LR of meassrement | +dR] o 4.0 a0 N 030 03
Az ht G0 ] [+ 0.20 01 ) 0.0 a0 1.1 030 03
Cowight G40 00 0.2 030 0.z 84 4.0 L] 11 030 03
Flat LR 01 0.2 020 0z ™ T L] 11 0n3n 03
T4 74.0 L] 11 0.30 03
6.2 Time weightings a1 1 kHz &4 9.0 0.0 11 030 (i}
Frequemcy | Measured Value | Devisted valug | Acoeptanee limit Uncenainty | Maximum-pensitied uncenainty| 4 64.0 00 LI 0,30 [
Wighting {dB) (@) elees 2 (1B +dE) of measremen {48} 59 590 (7] 1.1 0,30 0
Frst 540 o4 (5] 0.20 02 54 340 0o 1.1 .30 03
Show G40 0.0 [ 020 02 49 2040 [X1 Ll .30 03
Leq w0 LT ol 0.20 02 44 240 00 11 030 UE]
43 4340 il 1.1 050 0.3
42 4L [N] F] 030 03
Date of Calibration 1718 Feb. 2025 ;_-'L" Dmo{t‘a_ll:rwnn : 17-18 Feh, 2025 &':
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THAILAXD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTRY

Reguest No, 21-501 60 MTC Mo, EEL, BP. $4 0168

7. Level linearity on the peference level range

Anticipated | Measured Vit | Doviiod vabse | Aceepumece limic Uneertasry Lh:hnllm-ﬁsmmndnnm
value () (dB) (a8} cluss 2 () (+d8) uF messurcment (HIE)

4l ALl 0.1 1.1 030 03

an 0.1 0.1 11 030 03

39 391 01 Ll 0.30 0.3 _I

i, Level lincarlity including the bevel range control

Al reference sound bevel on the reference bevel mnge

Range Anticipated value | Mesurad value | Devimed |Accepeance limii] Uncortainty | Mu i permitsed Ilm!'llTl"
4B} a8 valuc () | class 2 14dm) | CedB of measuremiens (=401
#0140 w0 w0 0l 11 030 03
S0-130 810 540 00 11 030 03
40120 s WD ol 1.1 0,30 03 )
-1 10 940 4.0 LT 1.1 0.30 03
20100 940 4.0 a0 11 030 a3
Date of Calibration - 17-15 Feb. 2025 119

Thar rewalts relate erty 1 tra Rems evied/calioeated or vatue mal

igrancl
Achsartiuen the wefullcaleann mlcwc\f‘h-emu_lu uc,tpl:mulmplr_\hhrrﬂ ks vrilben permision b obbained from e i&ww’fﬁm
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AUTISTR ALIBRATHN
A
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL HESEARCH (TISTRI
Request Mo, 21-08101 60 MTC N, EEL. BF. 540168
. Level limearfity including the level range contral
At reference bevel at 5 dB greater than the under-range on a level mnge
Range Antiipated value | Messured value | Deviated | Acreptanes limid Uncersinty | Maximum-penmitiod uni ity
(BT (dBy waboe (dB) | clms 2 (108 (V) f measurement [HIR]
il 50 65 65,0 0o L1 0,30 L]
S0-130 53 350 0.0 1.1 0.30 03
=120 43 450 0.0 L1 0.30 03
3I0e110 s 15z 0.2 L1 .30 0.3
20-1Hy 25 253 03 | B 030 0.3
. Tome bursi response
Time Tomchurst Mosured value | Devised | Ascepiance limit] Unosriasey | Maximum-permited uncertinty
Weightig | Duraiion, Th {ms) (B valug (dB) | class 2 (2@t} | {=dB) of measurement {415)
200 1158 0.2 1.0 .20 03
Fast 2 a8 0.2 +L0; L5 020 03
025 896 0.4 +1.5 50 20 03
200 10M4 02 £10 .20 03
i 2 E9E 02 +1.0; -5.0 0.20 [)
200 (K] “1 0 020 03
SEL 2 0.0 a0 +14-2.5 0.30 a3
028 0.9 -0l +1.5:-50 0.20 03
Date of Calibrntion  ; 17-18 Feb, 2025 /9

Hedd Dffice Offica/Labscratary oMmce
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E-mall - mingéistuonth Website ; wav Baltr.od

D A

WEC-TISHTIS (7023
(‘.\.LIEMTWM’-‘

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Raquest No, 21-6R/0 160 MTC M. EEL. BE, 940168
10 Peak © sound level
Mumher of sycles in Anticipated | Measured | Devianed limit} 11 permitted mmccrianty,
st siggrm| vabss: (4B} | vuloe (4B) | vebe: (4B | closs2iadR) | CrdB) of messurement A0
Complee eyele 135.4 1353 .1 30 0.20 0n.3s
Pangitfvie halfl cvele 1344 1342 0.2 b ] 0.20 035
Megative balf cycle 134.4 1342 4.2 n 0.20 0.35
11, Overboad indication
Moasured valuo (dB) Dioviated | Aceeptance limit] Uncorsinty | Maxmem-pormitied unciztamty)
Positive one-half cycle | Megative one-half cycle | value (6B | clas 2 (dB) LdE) of measurement | =R}
1405 140,5 0.0 ] 0.20 025
12, High-level stability
Time Mestired Deviared vadse | A limit L & permitted onoortnnty|
vl {481 (dB) chass 2 {+dH) (B} of measuremess {+ith
in 139.0
= a0 03 oo ol
Ensl 139.0
Approved by
iMr. Pannasit Phasingsri) 5
£
@
Elecirical .Mﬂnm Laboratory
Date of Calibration  : 17-18 Feb. 2025 Industrinl Metrology and Testing Service Centre
Date of Iesme 1 24 Feb, 2023 Ref : 2011268001 | 400185012
End of Certificate 959
The: rewits selate arly 1o the iemes tesbeclicalibrabed o value assgned
Artvortiirg the Report Cenficste and publicly of the mesws sxcept i ull ae peshitster uniess wikten permision b obtined from the gosemor of TISTR
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Reguest Mo, 2 1-680160

Submitied by
Adidress
Calibrated an

Instrument Callbrated :
Diescription
Mlanufacturer : Rion

: NL-42

: DO433T0

Mlodel

Seral No.
Micraphone
Preamplifier
Standards used :

I¥ade of Receipt
Dhade of Calibration

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

! Iseprated Hesearch Center Company Lamited.
+ 122 Mao 2, T. Thatoom, A Srimahaphote, Prachinbuar, 251400
: Electrical are Elsctronic Standards Laborasary, Industrial Metralogy and Testing Service Centre.

Soi 1T, Bangpoo Industrinl Estate, Sukbumyit Rd., A Muang, Samutprakan 10280

: Sound Level Meter

Type DC-52 No. 144953
Type NH-24 Mo, 33780

1. Hand Pass Filter Stanford Research Systems SR 650 S/ 28712,

2, Condenser Micraphone Brileh&Kjer 4180 SN 2889871,

3, Decade Anenantor Ando AL-205 SN 004646012,

4., Function/ Arbitrary Waveform Generstor Agilent 332204 8N MY 44042668,
£, Dighnal Funetion Symthesizer MF Electronie [nstruments DF-193A 8™ 122057
6. Sound Calibrator BroelS:Kjaer 4231 /M 3015134,

7. Measuring Amplifier Brivel& Kjwer 2616 S/N 1537484,

: 14 Jam, 2025
17-18 Feb. 2023

MTC Mo, EEL, BP, 520168

CALIBRATION CERTIFICATE

Amibient Environment

Temperature (23 23C
Relative Humidisy - (50 £ 151 %
Ambient Pressure (101.3251.5) kPn

1%

kg
Advertising fhe Rpor,/ Cenifcane ard pubkicity of th eiwlts st in Rl am probilied uniess weisen pesmission |5 obtained fom the gowmar of TSTR

The senuliy relabe onty to the liers tested/calfocsbed or value &
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Chargvart Pathurnatand 12120, Thaland Changwat Samsdpoken HZ80, Thaftand Barghnk B0, Thadard
T, [543 0 2577 908 Tl 641 @ 2923 167200 ma 115, 116 Tl |B6 0 257% 113130 ot 519, 5225, 5217
s #8600 2577 D000 11651 08 X215 3480 VGl 03 1839 6427

E-mall | mingtstor th Website e tninornth
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Tl (5E) 0 2577 3004
Fowe (6810 2577 9008
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Dffice:

195 Prahangothan Road, Lackan, Chatucdhak,

Barsghosh 10500, Traiand

Tl |86} 0 3579 192930 et 5219, 5226, 5217
Ieai) 06 1880 S8IT

Officelaboratary
48 Ma 7 Tambon Rargpoomal, Amphoe Muang Semutpridan,
Chargaat Saminpratan 19280, Thatand
Tel 661 0 2373 167280 ek 115, 116
V56 (9 3215 a0
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTR)
Reqquest Na. 21-650060 MTC Ne, EEL. BF. 920168
E. Power Amplifier Brisel&Kjer 7706 SN 1517650,
5. Speaker Tannoy Limited, Great Britain British Patert No. 215300,
10, Dhgital Multimeser Agilent 34014 5N MY 44005560
1. Programmable Anenustor Tamagawa TPA-M3A SN 2212

Calibration Procedure :

‘This instrament was calibrated by wsing calibration procedures no CP-102-02 and CP-102-03, which
wene based cm [EC 616723 Electroacoustics » Sound Level Meters - Part 3 : Periodic tests (200 5). These calibration
procedures were related w the electirical and scoustic signal tests. The electrical signal test was camied eut with the
direet measurement methed, The acoustic signal test was performed in an apecheic mem with the comperisan
rmsasurement method,

‘This instrament has heen calibrated against standards maintained at the Electrical and Electronic Standanks
Lebomeary {EEL), which are tracesbls to the International System of Linits through the National Insstitube of
Metralogy (Thailand),

The information on sctual reading is atached herewith snd the uncertxinty limits quoded refer w the
measures] values oaly.

The reparted expanded uncertainty is hased upan a standard uncertingy multsplied by a covernge facior

k=1, providing a level of confidence of approximalely 95%.

Daaite of Calibration

- 17-18 Feh. 2025 _E“

Th risults sl only 59 the Herma texted fcaliteated of valie msignid.

Advertising She Repori/Certificate and publiciy of the results escept in Tull ane probitited unless wetien permbaion & clitaned fiom the govema: af TISTR
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Office
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Bangeck (0900, Thaland
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[ pr————
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THAILAND INSTITUTE QF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTRI

Bijuest No. 2 1-68/ 0160 MTC No. EEL. BP. 520168
3, Acoustical signal test of frequency weightings
Froquency | Devistion from frequency response (dB) Arceplanes limit Uncortainey | Mexissum-permitiod scerinty)

{liz) Acweight | Coweight Fin clerss 2 (1H] CidH) of mensurement (+H]

125 [} 03 o (] 045 0.6

1000 0l 0 ol 1.0 045 L
& 000 4.6 44 A7 50 045 0.7

4. Ebeeirical signal iost of frequency welghtings
Frequency |Destation from frequency response (d8) Aecopmnce limit Uncexiningy Mn'-mt—pumimdw:‘

{hz) A-weight | C-weight Flar class 2 (2dB) £dA) al measurement (R}

5] it} o ol 20 0.20 06

123 o 0.l 0.l (] 020 0

250 (7] ol ol (E| 020 06

5l o o a0 1.5 020 06

1000 o o 0.0 L .20 [
2 000 o ol al 20 .20 i
4 000 ] 0.l [N} kX1 020 0.6
& DO ol 0.1 0.1 50 020 a7

Date of Calibration :_|1r—1n. Feh, 2025 410
fackenrtisig nmmmmm.mJ::ﬂ":l':mmmﬂf‘ﬂ:ﬂ“f&ﬁ ;n“:l::m s ohinined from the govemar af TSTR.

| THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTE)

Request Mo, 2 [-68/ 60 MTC Na. EEL. BP. 9281 68

1. Absolate Sensitivity

Reference Acoustic
Signal (481 [icfore djusd] Aftor adjest | vabue (0B} | Clst 2 (28)
3,935 938 e 0.0 (K1 0,30 A

Mote: The external calibraison sijustment was fistly performed, The internal calibratbon sdjustment

Micasured viloe (4B | Deviation |Acceptanes limit| Uncerainty | Maximum-penaniiiod uncriinty

=B} of mesarement (B

‘was then compleled al the display of 1240 §8

2. Self-generated noise
1.1 Mormal test
Measured valun Uneertainty Maximum-permisied uncirtainty
4B} {=di) af mcasurement {+dR)
179 0.10 MiA

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

Frogioney | Measured value | Unocemainty| Maximum-permined unceriznty
Weighting (dE} [E-= ) of measumement (+lB)
A-Waighl 143 0T N/A
C-Wedghl 19.4 0.7 NA
Flat 5.1 0.30 WA
.
| Dateaf Cabbration - 17-18 Feh. 2025 212

The rewalks celate only fn the bems terbecdfaliboted o value Jssgned.
Advestising the ReportCerficate and publicty of the resulss except i full are prohbied unles witten permisscn & cliaEnsd fom the govemar of TETR
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o TUTETR CALINLATION 007 i
THAILAND INSTITUTE OF SCIENTIFIC AND TECHRNOLOGECAL RESEARCH (TISTR)
Hequest No. 21-680 160 MTC Na. EEL. BP. 320168
5. Lomg-term stability
Time Measured Value | Devised value Acceplance limit Uncortaimy Maximum-penmitiod sl
{dH) (B eleses 2 (+dB) [+dB) of messarement [+dA]
Begin 4.0
i P og 03 010 ol
i Frequency and time wekghtings ot 1 kHz
.1 Frequency weightings at 1 kHz

Frequency | Mleasured Yalug Drevimed value Avepaes i ‘Uneerainty Mazimum-pensined uncertainty
Weighting LU B eles 1 (H) () ol measureent (+dB
Asweight W0 o 2z 0.20 03
Ceweight a0 (i1} 0z 0.20 02

Flat .1 ol 02 0,20 [} )]

.2 Time weightings ai | kHz

Frequency | Measored Value | Devisted value | Acceptance it Umerisimry Maximm- permimed uncersainty|
Weighting, @) By closs 3 (il b {xdBY of measaremesd (+45)

Fast A L] ol 0.20 0.2

Slow a4 g i 0.20 02

Leg ad.0 it} (4} 0,20 0.2

Date of Calibration - [7-18 Feb. 2025 a:?
|| it e e ik of e e st A e i ke i o s o i . 5 fTSTR

FMALMTC. 002 Rew. S
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Fattumithan 12020, Thakand Charsppaat Sarmutirsias 10295, Thaland
Tl 1] © 7T 5038 Terl. (£ 0 2358 167380 w115, 114
P 166) 0 2577 9009 166 0 3710 B0
E-muad : rmcgtivi e th Wabie v tinon

Oiffice:

196 Fhahamynthin fnsd. Ladhao, Chatuchek,

Eargioly 1000, Thaland

Tod_ (6] 0 2579 1121-30 et 5319, 5225, 5217
e (6 1EEE BT

FRABL MTC002 Farw 5
Head Ofifice.
35 Mui 5 Tarmbien Ksdong b, Semhon Klveng Luars,
Charseal Fathursthan 12050, Thaland
Tol. 1853 © 2577 900
Foce, (86} G 2577 0w

OfficeiLaberatery
LB Mu 2 Terrixon Bangpooe, Amypfoe Muers Serulaban,
Changwat Samutprakan 10280, Thaisnd
el (80 2025 LOT2-B0 et 415, 116
55108 3219 5040
E-madl ; mbcgtistronth ‘Webshe @ wwetistronth

Oifice

156 Fhahompoee Rnad, Lacsa. Chatusbak,

Banghck 10900, Thaland

Tl (68} 0 2579 112130 . 5219, 5229, 5317
() 08 188D SRET



E 4

oA

WSC-TISIETIS | LS
CALINELATION 0087

P A

“FIUTIETR

WNSC-TISI-THE 1M1
CALIBRATION 0017

Hequest Mo. 21-68D0 60

THAILAND INSTITUTE QF SCIENTIFIC AND TECHNULOGICAL RESEARCH (TISTR)

T. Lawel limearity on the reference level ramge

-

MTC No. EEL. BP. 9200168

Ancicipaed | Measured Value | Devised value Accepance kit Uncersinty Mlaximum-permitied wnoortainty
walue (40} {48} Ay eluss 2 (=di) [t of memwement (+dB1
137 1371 ol 1.1 .64 0.3
136 136.1 ol 1.l 0.69 0.3
135 13540 o0 1.4 0.58 03
133 1330 an R 0.64 03
132 13240 a0 1.1 0.64 03
131 1310 a0 11 64 03
| 130 1300 0.0 11 064 0.3
% 1290 a0 1.1 190 0.3
124 1240 L] 1.1 190 03
119 190 a0 L1 .50 03
114 1140 0.0 B 290 03
s 8.0 0.0 11 290 0.3
1M 1040 0.0 11 290 0.3
49 9.0 0.0 11 030 0.3
L) a0 L] 11 (R1] 03
89 B9 i LI 00 03
B B4.1 01 11 0.30 03
k] 90 il L1 0.30 03
i O 0 11 0.3 0.3
9 9.0 ol 11 0.30 03
4 64,0 o 11 0.30 0.3
59 589 0.1 141} 030 03
Daie of Calibrathon - 17-18 Feh. 2025
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&, Lovel linearlity including the level range control

Al reference level ot 5 fB greater than the under-range on a level mnge

MTC Na. EEL BP. 9240168

Range Anticipated value | Messered valse | Deviated | Acceptance limifl Unceriminty | Masimus-permitted anceriainty)
{dR} LRy value (d8) | class 2 (£dB) (+dB) of measuremest (dB1
3130 ] 250 0.0 1.1 030 0.3
4. Tome burst resposnse
Tima: Tanehurst Measured value | Devigied | Avceptancs limit| Uscertsingy | Maximum-permitied sncerisinty
Wizighting | Duration, Th (s} {dH) valu (dB) | class T {1dB) ELILY] of mesmarement (+dB)
200 126,00 o =10 0.20 0.3
Fast ) 108 % 0.0 +1.0; <25 020 03
0.15 [TEIN] o +1.5; -5.0 020 0.3
Eore 200 119.5 .1 L0 02 03
2 Lio.0 o +14k -5.0 0.20 o3

Drate of Calibration - 17-18 Feh, 2025
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Request No. 21-6840 160 MTC No. EEL. BP. 920168
7. Lewl linearity o the refereace level range (cont.)
Antecipaned | Mesured Value Dievimed value Avecepiamee limit Uncértiaty Maximumepermimed mnogriainty|
valie {dH) {8} (B el 2 (448) (+dB) of messuremest +dB)
14 53.9 <1 [B] 030 a3
40 489 LA 1.1 030 (%]
44 440 o L1 030 03
kL] EE] -1 1.1 0.30 03
34 1ne -0l L1 0,30 0.3
3 1.0 o0 11 0.30 0.3
& 8] RIS 11 0.3 03
7 26,9 -0l 11 0.30 0.3
6 259 -0l 1.1 030 [}
5 449 - 11 A0 03

E. Level linearlity including the level range control
At reference sound level on the reference level mnge

Ther rasuits redata anty te th goms wsedaalibaced or value assigned
Acleentising the Fepor Carficate oo publicky of e el soept in Sl sie prohibied nima st pemission 5 obtsined fiom th gevemor of TETR

Range | Anticipated value | Messured vabse | Devimed |Accepiance limig Uncertainty | Maxinss-peminad uncerinty|
[} ) value (dB) | cless 2 (ofB) | (2B aof messuremen {44 )
30-130 540 L] L] L1 0.30 [E]
Date of Calibration  : 17-1% Feb. 2025
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10, Peak C sound level

MTC No, EEL. BF. 920168

Mumber of eycles in Anticipated | Messwred | Devisted | Accepance limidf Uncortainty | Maximum-permsiil ungerainty|
tost signal wailos (dRY | valug (A8 | valus (98| cless 2 (2dB) (+dB} of mesmuremcn (+4d8)
Complete cycle 1254 1255 1 30 020 035
Pasitive hall cyele 1244 1241 0% 10 0.2 033
Negative balf cycle 1244 124.1 0.3 0 0,20 033
11 Overload indication
Masured valug {dB} Dewiated | A Timit} L ity | Aaxi 1) unicertinty
Pasitive one-half cycle | Megative one-halfoyele | vabee (dB) | etass 2 (+dB) CrdB} of measureeent (18]
135.4 1354 00 1.5 055 0.25
12, High-level stuhility
Time Messured Devinted valne | & Emit L h permirsad ¥
wishae (EB) {ds} class 2 (4dB) xdB) al measuremern (44461
ab = a0 03 win wl
Emd 1740

Date of Issue

Date of Calibration

Calibrated by - 1.
Rt I
(M.

- Pannasit Phasingsri}

24 Feb. 2025

17-1% Feb. 2023

[,IKI[h.lld‘Ea.‘: l', rils Laboratory
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THAILAND (NETITUTE OF SCTENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Resquest No, 21-68411 50 MTC Mo. BEL. BP, 530168
CALIBRATION CERTIFICATE
Submitted by : Imeprated Research Center Company Limiced.
Adddress : 122 Moo 2, T. Thatooen, A Srimahaphore, Prachinburi, 25140,
Calibraved ot : Electrical amd Elecironic Standasds Labormtory, Industrial Meirology and Testing Service Centre.
Soi 1, Bangpoo Industrial Estabe, $ it R, AMuang, 5 ken BOZB0.
Instrument Calibrated ; Ambient Environment
Discription : Boumsl Level Meter Tempernture R3£3C
Manufacturer : Rion Relaiive Humidity 1[50+ 15) %
ol : NL-42 Anbignt Pressure S (101.32551.5) kP
Serial Ma, - 6442
Microphane - Type UC-52 No. 142301
Preamplifier = Type NH=24 No.22410
Siandards used :
1. Hand Pass Filter Stanfond Research Systems SR 630 SN 28712,
2. Comdenser Microphone Brilel&Kjmr 4150 5/N 258047
3, Decade Anenantor Ando AL-205 SN 0MGA602.
4, Function' Arbitrary Waveform Generaor Agilent 332204 SN MY 44042668,
5. Digital Function Symthesizer NF Electronic Instruments DF=1934 S 122037,
6. Sound Calibrator Brsel &K jaer 4231 SN 3015154,
7. Measaring Amplifier Briel&Kjer 2636 SN 1337484,
Date of Rezeipt + 14 Jam. 2025
Date of Calibration - 17-18 Feh, 2025

The results selate only 1o the tem: bated/catbiaried o walue sydgred
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Hequest No, 21680160 MTC Na, EEL. BP. 930168

1. Absolute Sensitivity

Reference Acoustic Messured value (dB) | Devistion |Acceptance limit| Uncersainty | Maximum-permsicd unestainy
Segnal (dB] Befiee sdjod Afier adjust | valoe (48] | Class 2 (B) | (dB) of messurcment {xdfi)
931,95 LN 1139 .0 .0 0.30 iy

Note: The external calibration adpstment wis fisaly performed, The internal calibration adjustmest
was then completed st the display of 1743 dB,

2, Sell-generafed noise

L1 Marmal test
Mleasured value Uncenainty Maximum-permitied uncerainty I
L (+dH) of menswrement {+dB)
159 0.1 /A

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

Froguency | Measured value | Uncertainty| Mmximum-penmitied unecrininty
Weaghting (B} R} of measurerment (G}
A-Weight 13.1 win NiA
C-Weight 185 olm NiA
Flai 244 oo N/A
Date ol Calibration + 17-1R Feb. X025

I
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MTC No. EEL. BF. 9310168

Request Now 21-680060

&, Power Amplifier Briel&Kjmr 2706 SN 1517650,
| 9. Speaker Tannoy Limited, Gres Britain British Patent No. 215300,
10, Digital Mubtimeter Agilent 344014 M MY 24005560,
11. Programmshle Atenuaice Tamagaws TPA-303A S/N 2212,

Calibration Procedure -

This instrument was calibrated by using calibration procedures no CP-|02-02 and CP-102-03, which
wire based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 - Pestodic tests (2013} These calibration
procedures were relmed 10 the electrical and acoustic signal tesis. The electrical signal 1est was carried out with the

direct measurement method. The acoustic signal test wis perfonmed in an room with the couip
measurement method,

This instrument has been calibrated ngainst standsnds maintained ot the Elecmical and Electromic Standands
Labemiory (EEL), which are traceable o ihe Imernasional System of Units through the Mational Institute of
betralogy ( Thaikand)

The infarmation on schual reading is aitached benewith and the uncertinty linits quoted refer o the

measured vahues anly.

The reporied expanded uncertainty is based upon & standard inty ied by & e factor

k=1, praviding a bevel of confidence of approximately 95%.

Date of Calibration

- /9
1 17-18 Feh. 2025 2
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3. Acoustical signal test of Frequency welghtings

Froquency | Deviation from froquency respanse (diF) Acoeptanc: limit Uncortainty | Manimmm-pemitied unees
{liz) Aweight | C-wight Flat clws 2 (£dH) (B} of measurcew i (4B}
125 08 0.2 a0 15 045 06
1000 0.0 0.0 00 10 045 0.6
B 20 20 21 50 045 0.7

4E signal test af frequeney

Froquency | Deviation from Froquency responss (dB)) Apcepanit limit Uncortainty | Masimum-permiticd unecrainty)
itz A-weight | C-weight Flat class 2 (B} CodB} of meesurement [+1R)
[ .1 0.0 0.0 20 0.20 o6
125 4.1 0.0 00 L5 0.20 0.6
250 0 L] o L5 0,230 0.6
500 0.0 a0 o 15 0,20 L1
L non 0. 0.0 o o 0.20 L]

2000 0o a0 on 20 0.20 L
4000 0. 0.0 LX) 30 020 0.
# 000 0o 0.0 o 5.0 020 u7

Date of Calibration 17-18 Feh, 2025
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THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request Mo, 21-6810 160 MTC No. EEL. BP, 930016
5. Lomg-term stability
Time Mcmarad Valug Desvisted value Aeoeplanee limit Umcertainty Manimum-pennisied unsortamy|
IB) ) el 2 (2dB) (1] ol measurcmen: (45}
Begin 94.0
o 1k} 0.10 0l
Eod 4.0
. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | Kilz
Frequency | Mzeemrrd Vabee Dieviated value Arceptence limit Uneenainty Pl aimmvam- pormittied wscertanty
Wekghting (B {dB) class 2 (+dB) [E21:0] of measuremest (+d8)
A-weight 4.0 a0 0.2 D20 0.z
Cowelght 940 00 0.2 0220 0.z
Flai 4.1 0l 02 020 0.2
6.2 Time weightings
Frequency | Messured Value | Devisied value | Acceptmee Fmit Unceruinty Maximum-permitied unceriainty
Weighting 1l (4B} class T (B} =B} of memsarement (+dB)
Fast ad.q 0.0 0l 0.20 0z
Slow 4.0 LI} ol 0.0 02
Lig a4 0.0 ni 0.20 03
Dte of Calibration 17-18 Feb, 2025 s
Thae et nelate ity b the s tested calibeated of vale assgned.
Ackaztising S RmportCartificatn and publicity of fhe ot secep b a9 prohibited unlem writhen permision is attaied fam the govemar of TISTR

CALIBRATION ST
THAILAND INSTITUTE OF SCIENTIFEC AND TECHNOLOGICAL RESEARCH (TIETR)
Roquest No. 2 1-65 0160 MTC Ne. EEL. BP, 930168
7. Level linearity on the reference bevel range
Amticipaied | Measured Value | Devisied value Accepiance limi Uneetuinty e perinitued Tmcoriainty
vaha (B ] {8 elass 2 (+4lE} (+dH) of measurenen (+d8)
137 136.6 -4 1.1 030 03
134 1356 -4 1.1 030 03
135 134.7 03 1.1 050 [ k]
133 1328 2 L1 0.30 03
132 1318 2 11 0.30 03
131 1309 1 B 0.30 03
14 1269 -1 i1 0,30 0.3
19 128.9 -0 i1 0.30 03
124 124.0 0.0 Ll 0.3 0.3
14 1neq a.0 11 0.3 0.3
114 1440 a0 11 0,30 03
109 100 a0 11 030 03
104 1040 .0 11 030 03
L] Q00 0.0 11 030 3
94 54.0 0.0 11 030 03
EE] £9.0 0.0 11 030 03
a4 4.0 a0 1.1 030 0.3
7 R4 -0 11 0.30 a3
14 740 L] 11 030 i
64 689 - 11 0.30 a3
4 B0 a0 1.1 0.30 03
kL ELX] -0l 11 0.30 03
Dateof Calibration - 17-1% Feb. 2025 prLa‘n
The rewlty relate only fo the items Sestedfoalibrrted or wilus PR
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Hegpuest No. 21-6840 16 MTC No. EEL, BP. S3/0168

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

Anticipated | Mesured Valo: Dievlod waba: Apeeptaes lmit Uncertainty haximum-penmiizd iins
valuz (IH) LO1E) €11 elass 1 (+dBH) LidBE) of measurcmant {+E)
54 340 LR i1 0.30 03
L] 450 -1 1.1 0.30 o3
44 419 -1 11 030 03
m = 0.1 11 L] n3
34 340 0.0 L1 D30 03
% FLE 0.1 Ll 030 ik
28 e =01 L 030 03
27 260 -0 Ll 030 03
6 59 0.1 L1 0.30 03
35 M 0.1 L1 0,30 o3
E. Level linearlity including the bevel range conirsl
At reference sound level on the reference level rnge
Range Amicipaied valse | Messwred valne | Devisted |Accopmnee limil] Useertainty | Macimum-permisizd uncereinty|
idH] (dEy value (4B | class 2 {3dB) (EL ] of measurement {+dH)
0-130 ad.0 4.0 an LI 30 0.3
Dateof Callbration  : 17-18 Feb, 2025 719

P |

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Hequest Mo, 21-650160 MTC No. EEL. BP. 93'““‘!‘
#. Level lneardity incladiag the level range contral
Al reference level at 5 dB greater than the under-range an a level mnge

Rimge Anticipated value Deviated | Aecepance limit] Uncenainty | Maximum-pemmitiad unoenainty
(dEY ]

M-I 23 5.0 o 1.1 030 03

Measured value

wabie (B | cless 2 (4dB) S of measuroment (+dB)

9, Tone hurst response

Time Toneburst Measured value | Doviated | Acoeplamse Fmit] Uncertainey | Manimvam-permited unieriainy|
Weighting | Darstion, T (ms) [E1E3) wrloe (B} | class 2 (2B} {=dB) af messurcmesnt (+40)
200 126.0 an +1.0 0.0 0.3
Fas Fl 1089 -0 +1.0; 25 0.20 0.3
0.15 10HLG an +1.5 -5.0 0.20 03
= 200 119.5 =] 1.0 020 03
z 1HE0 an +1.0; -5.0 020 03
Diate of Calibration : 17=18 Feb. 2025 B/9
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THAILAND INSTIUTE OF SCIENTIFIC AND TECHNOLOGICAL EESEARCH (TISTE)

Hequest No, 21-6800160 MTC Ne. EEL. BF, S0I6E

10 Peak C sound level
Mumsber of cycles in Anticipned | Mesuned | Devised | Acceptance limit] Unsirtainty | Moncimunr-permitied s
et gl valug (dB) | vabue (dB) | value (IB) | class 2 (+dB) [SLGH} of moasurement {HIE )
Complete cycle 1254 125.5 LA o 020 0.35
Pasitive balf eyele 124.4 1240 0.3 e 0.0 0.5
Megative balf cycle 1244 1240 0.3 el } 0.20 035
11, Overboad indication
Masured valug (dB) Deviantedd | Acezpance limit] Uncortminty | M s permithod unsetaing |
Puositive ane-half cycle Mepative one-halfcycle | vahe (dB1 | class 2 ChdB) [dAE] of measuremont {+d5)
1354 1354 0. 1.5 [EL] 0,25
12. High-level stability
Time Mensured Prevtated value Apceptance limil Untrtasmry Maximum-permitted wncertumty
valug (B} (B} chass 2 (2dH) {edBY of messargment CHdEL)
i s i 03 010 ol
Emd 125.0

Calibrated Approved by

&

(Mr, Pannagit Phasingsri)

Electrical ln:il?ﬁ‘ l'

Industrial Metralogy and Testing Service Centre
Ref : 201126801 1400185011

ndards Laharatory |
Date of Calibration : 17-18 Feb. 2025
Date of Issue : 24 Feb, 2125

FEmd of Certificate L

D A

NSC-TISI-TIS 1925
TETR CALIERATION D7

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-680160 MTC No. EEL. BP. 850168

CALIBRATION CERTIFICATE

Swbmitted by Iniegrabed Research Center Company Limited.

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

Calibrated a¢  : Electrical and Electronic Standands Laberatory, Industrial Metralogy and Testing Service Centre,
Sot 1€, Bangpoo Industrial Estate, Sukbummvit Rd,, A.Muang, Sanmsprakan 10280,

Instrument Calibrated : Ambient Environment

Deseriptsan : Sound Level Meter Temperamre 23+ 3070

Manufacturer  ACD Relative Humidity S50+ 151

Madel - 6236 Arnbient Pressure = (101.325+1.5) kPa

Serial No, - 192014

Micraphone = TOSINR Mo, 73303

Preamplifier =

Standards used :

1. Band Pass Filier Stanford Research Systems SR 650 87 28712

2. Conderser Micraphone Briel&¥jmr 4180 SN 2RR0ET1,

3, Decade Attenuator Ando AL-205 SN DO464602,

4. Function/Arbitrary Wavelorm Generstor Agilent 332204 SN MY 44042668,
5. Dagital Function Synthesizer NF Electronic Instruments DF-1934 S0 122037,
6, Sound Calibrator BrileleKjuer 4211 SN 3015)54,

T. Measuring Amplifier BrielfKjer 2636 5N 1537484,

Date of Receipt < 14 Jan.2025

Date of Calibration  : 24.27 Feb. 2025 L

The resuits relate ordy 1o the tems septeddealiinted o value asigned.

The rewiits relate oty to the items tested/caliceated of value amkned
Ackser1ing e Repor Camificate and publicity of e ieslts anit in full am probilted e weitben person b ebbEned fiom the greermor of TETR

Advertining Hre ReportACentifcate s pubiboiny of tha rsus sacept in il s peohibsed unles sirten pesmiskan s obtaned fom te goveson of TETRL

P T 00D R

Head Cffice: Offienslaboratory Cffice
35 W 3 Tambar Khlons Ha, Amphos Khiong lusng,  §68 M 2 Tambon Bangooormal, Amphon Mussy Senutpralan, 196 Prahoraothin fosd, Ladac, Chatuchak,
Changwat Pathumthani 13120, Thailand Changwat 10280, Travtand Barghak 0900, Thaftand
Tel. (883 0 2577 9088 Tel. (5840 F3E3 167180 ot 115, 136 Tel [66) 0 2575 1121-30 ast. 5215, $228, 5H7
Fan. 6] 0 2577 9009 68108 IF19 W40 e 08 1830 GEZT

E-mail : sniogibieoith Weobshe : wweitisir.orih

I A

NEC-TEE-TIS 17025
CALIERATION 0037

FALBL BATE 002 B, &
Haard Offiee
36 My 3 Tambon Khlong Ha, Amphos Knlong Luang,
Chareuwat Pathurithani 17120, Thadsnd
Tel. [Ea & 257T O35
Fa_ {86) 0 2577 9009

OfficeLanorstony Cifice

58 W 2 Tambon Bargpoomal, fmphos Wuang Samuipraken, 193 Phahonyothin Boad, Lachaa, Chatuchak,

Chargewat Sywatprakan L2805, Thaland Eanghok 10903, Thaland

Tol (661 0 3323 187280 et 115, 114 ol (960 0 2579 1121-30 et 5219, 3223, }20T
185 0 210 4 48 R LERT £AET

E-mal : micgtivtrenth Waliite : v tignonth

I A

MSC-TERETIS 10008
CALEHRATION 0907

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH {TISTR)
Request No, 21-68/0160 MTC No. EEL. BF. BS/0168
8, Power Amplifier Brilel&Kjer 2706 SM 15176350,
9. Speaker Tannoy Limited, Greal Britain British Patent Mo, 215300,
10. Dxipital Multimeter Agilent 344014 SN MY 44005560,
11, Programmable Aenuator Tamagawn TPA-M3A SN 2212

Calibration Froceduors :

This instrament wis calibrated by using ealibmiion procedures po CP-102-02 and CP-102-03, which
were bised on [EC 61672-3 Electrancoustics - Sound Level Meters - Part 3 : Perlodie tests (2013), These calibration
procedures were related 1o the electrcal and acoustic signal tests, The elecirical signal test was carried ot with the

direct measumernent method. The scoustic sipnal test was performed in &n anechoic room with Lhe companson
| measurement method.
This instrument hus been calibrated agaimst standards maintained at the Electrical amd Electronie Standsrds.
Labotatory (EEL), whach are traceable to the Iniernatioeal Sysiem of Units ibrough the Mational Instivate of
DMerodogy (Thailand).
The infarmaticn on actanl reading is anached herewith and the uncenainty limits gooted refer to the
measured values only, |
The reported expanded uncertainty is based upon a standand umeertainty mubtiplied by a coverage factor
k=2, praviding a level of confidence of approximately 5%,

Date of Calibration  : 24-27 Feb 2025 218

Thr ruslty selate arly 4o the iems besbecioalitubed o vatus sikned.

civertisng the ReporCerfcabe and publichy of the results escept in full ane prohibied unlbess wilten permission & obiained from the gowemar of TISTR.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGECAL RESEARCH (TISTR)

Request No, 21-680160 MTC Ne, EEL. BP. 850168

| 1. Absalute Semsitivity

Relenence Achutic Meawared valoe (€8] | Deviation |Accepiance limit} Uneeriinty | Maximemepermilbed sncerainy|
Signal (dB) (dm) valum (dB) | Class 2(edB) | (odB) ol messurement (+d8)
4399 G40 0.0 10 048 NA
Mnte: No adjustment.
1. 5elf-generaied moise
1.1 Normal test
Memsured valus i permmitied ¥
(dB} (#dR) of messareent {+dB)
108 010 NiA

1.1 The microphone of the sound level meter was replaced by eleetrical signal input device

Frequessy | Mesured value |Uncersai Mavirmwamn: permitied
Weighting (e = of measurement (+48)
A-Weight 13.3 010 WA
C-Weight 184 010 N
Flat 24 010 WA
Date of Calibration  ; 24-27 Feb.2025 39

o

The resutts it anly 1o the bems fedeccelbnried or valus axsgned.
Actwertising T RepoiCertificste snd publiciy of the resutis sscepi in full ae prohioied ueless wiillen permission is obisned hom the: gowsman of TISTR

Fr BLATC.00Z Rew

Head Cifice OifficafLaborateny Oifice
35 Wi 3 Tamibon Sherg Ha, dmphon ihleng Luars, 658 iu 2 Tarmbon Amphae Wusng Samdpk F puithiny Resad, Ly, Chabuchak,
hargreat Pathomthand 12130, Thaland Changwat Samutpiakan 1280, Traland Eangick 10008, Thaland
Tel {861 0 3577 P35 Tel, (500 Z32D 167280 e 115, 106 Tel, (B85 O 2970 112180 aet 5209, 5235, 5217
Faa (380 0 2T 005 1651 0B 3219 9480 (56 08 s eAT

E-mal] ; micgsinonth Wehsibe ; w iisinor.th

Frol BLWTC00E Rew S

Head Office
35 W 3 Tarmban Khlieg Ha, Semphos Kcoq Luard,  $88 Mu 2 Tambxn Bangoooemal, Amgihces Mg Samutpekan,
Changwat Pacusian 1200, Thailand Changwat Samtprskan. 10280, Thatand
Tl (g0 0 2577 Merss Tl (8D Z0Z3 LET2-D et V15, L16
Fau. (66 0 25T D000 (58108 3219 F030

E-mall : smbodriisironth Webshe | wwerisir.onth

OfficeLaberateny Coffice:

148 Phaoipotiin Rosd, Lagyac, Tratuchat,

Barrgok: 10008, Thadand

Tl (0] 10 570 112550 ot 5219, 5225, 5217
551 GO 1889 eA2T
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TITETR CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIPIC AND TECHRNOLONGICAL RESEARCH (TISTR)

Request No, 2 |-6R101 80 MTC No, EEL. BP. B5/0168

3, Acoustical signal test of lrequency weightings

Frequesccy | Dieviation from frequency response (4B)| Asceptanca limil Unceriamty | Manimsirpermilled unosmainty|
(Hz) A-weipht | Coweight Flat less 2 (+dB) (+dB) of measurement (+dB1
125 0.2 a3 1] 1.5 045 0.6
1000 ol [N} 0z 1.0 0.45 0.6
B o0 “1.6 =1.5 -1.1 30 VL] 0.7
4, Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB)| Arceptance limit L ¥ i d
[Hz) A-weight | Coweight Flat clms 3 (+dB) (4B} of meassrement {248}
63 i .0 0.1 P} 020 o
125 ] oo an 1.5 0.20 0.6
230 0 0.0 0.0 1.5 0.20 06
500 o o.n LIH] L5 0.0 (1]
1 000 0 oo 0.0 .o L] (11
2000 -1 0.1 1 0 .20 L1}
4 004 <04 04 i1 10 0.20 L2
& 000 -6 0.7 0.2 30 0.20 LA}
Date af Calibration = 24-27 Feh. 2025 4‘-;‘1

D A

HEC-TIS|-TES | 33
TITETR CALIBRATION 037

THAILAND IMSTITUTE OF SCIENTIFIC AND TECHNOLOWICAL RESEARCH (TISTR)

Request Ne. 21-680160 MTC Mo EEL. BP. 850168
5. Long-term stubility
Tiimee Messured Value | Dieviated valus A Bty L y ined
(B} AdB) class 2 {5dB) (2= ] of measurement (+dB )
Begin 94,0
Hud i a.n 03 .10 0.1
&, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kKHz

Frequency | Measured Value | Diviared value Timit i i imumm-p d uncerisnty
Wigighling (dB} (B} chass 2 {xdB) 4B} of measurement (=IH}
A-weight 94.0 a0 0.2 020 02
C-weight 4.0 an 0.2 20 02

Flat 840 L8] [13 0220 02

6.2 Time weightings at 1 kHz

Friguency | Mesured Value | Deviaied value Acceptanes linsc Uncerainty Mexlsunr-permiited uncerizingy |
Weighring (d8) [ class 2 {+dB) () ol measurement (48}

Fmt B0 o0 0l 0.20 0z

Hhow LT an [N} 0,20 02

Leg 940 0.0 al 0.20 0.2

Date of Calibration + 24-27 Feb 2035

e
T

The: resalts relpbe only bo e Hems tesied/albrated or value aasgned

Advertising The ReportDeriicate and goblicty of W newdts eacept in Tull ave prohitsied ulos willen parmission is dbtained from the gowemon of TETR

T rislts relitis arly S the e Seteckionibofed o wrlus snijned
Achertiving e ReporyTodificate and publicty of The resulzs escepl in full ane peohibibed unless siitien penission s obisined Som the gouemar of TISTR

Pl Bl AT 0 R 5

Hand OFfice

35 M 5 Tamison Shinng Ha, Amphoe Khinng Lusng.
Chengeert Pathuminen 12120, Thafand

Tel. (6610 25TT 035

Fas. (56} D JETT S000

Cffice/Laborasbory
558 MU 2 Tambon Bargpooimal, Amphoe Musng Samipran,
Changeat Samuipraian 19280, Thadand
Tal. 166) 0 2327 1672-8% 4t 115, 116
I68) . 3200 0
Eomial,  ICEIE Ot WAkt - weaw TRIE 0 th

D A

C¥ficn

196 Prahoryothin Road, Ladvaa, Chatuchak,

Banghok 10900, Thailand

Tl (661 0 2573 1121-30 met, 5279, 5828, 80T
|6l 08 1855 GBIV

WRC-TISITIS 185

FAABLMTC.O0Z Rew 5
Head Office:
35 Mu 3 Tarsbon Khlong Ha, Amphoe Ehiom Luany,
i Pathusvithani L120, Thadare
Tel. (6] & 27T 0036
Pax, 1661 0 2577 WOOR

Offica

1t Phafarmothin Road, Lackao, Crafuchak,

Hanghok 101500, Thisland

Tel. (661 0 2579 LR21-M) e, 5200, 5235, 5217
L5108 1859 GH2T

[ TR —
646 M 2 Tambon Bangeoomal, Amphos Musng Semutpraian,
Changwel Samutprakan 10280, Thailand
Teel. (66] 0 2323 167280 et 115, 136

5] 08 X215 A4a)
E-mak | MICRUSIran th Wehaite : it SIE08EN

D A

NEC-TISI-TES 17005
TITETR CALIBRATICN 0037

THAILAND ETITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 850168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviared walue Anceplance bmil Uncertainty Maximiim-perniliel uneerainty|
wilue (dH) 148 {di}y s 2 (£4B) (e of messurement {+dB)
n 322 0.z Ll 0,30 03
3 3.2 0.2 LI 030 0.3
M 03 0.3 1.1 0,30 0.3

. Level linearlity inchuding the bevel range control
Al reference sound level an the reference: level ramnge

Range Anticipated value | Measursd valye | Deviatod |Aceptance Timil] Uscertainty | Maximumr-pensined uncenainty
(dE} 1By value (dB) | class 2 {+dB) I=dB) of measurerment { 4B )
40-130 G40 W0 0.0 L1 0.30 03
0-120 w0 54,0 0.0 Ll L 03
20-110 D G0 Q.0 L1 030 0.3
20-100 G40 G0 L] LI 030 0.3
Date of Calibration  : 24-27 Feb. 2023

119
q

= CALTHRATICH (237
THAILAND PSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Hequest No, 21-650160 MTC No. EEL. BP, 850168
7. Level limearity on the reference bevel runge
Aniicipated | Messand Value Dievianied value Accepasce limit Lireertuety Maximum-pemeined uncerainty
value (4B} IdB) (48} class 2 (+dB) LB ol measureren: (1481

122 1220 0.0 L1 0.3 03

121 1211 al L1 0.30 0.3

120 1201 ol L1 030 03

18 181 0.1 L1 050 0.3

114 1144 am 1.1 030 03

e 1080 a0 L1 030 ni

14 104.0 o 1.1 0.30 0.2

9 980 oo L1 0.30 03

M 54.0 0 L1 030 03

a9 &0 oo 1.1 0.30 03

&4 4.0 0.0 L1 030 0.3

kL Tl 0.l L1 0,30 0.3

74 T4 LiA Ll 0.30 0.3

L 69.1 0l L1 030 0.3

G4 G40 L] Ll 0.30 0.3

o 59.0 0 L1 030 03

54 540 o4 L1 0,30 0.3

ag 49.0 o Ll 0.3 03

4“4 A4.0 04 Il 030 03

kL] nn o L1 030 03

34 .l 0.1 L1 030 o3

B EEN ) ol Ll 030 03
Date of Calibration  : 24-27 Feh, 2025 6‘.;:9

T The renalts relate oty bo the Rems tesed/aibraied o wlue assqred =

Agrspriining the ReportTerificaie and publicity of the nesdis eoet in Gl ase prohisted urls seiter perminkon is cbtaned from the govermos of TETR

Tha repales relate only o the e setedycalieted o value axipred.
Ackartsing tha ReponCertficatn and puslicity of the results ssrept in il ane peohibte Uniess withen pavrisson is abtsned from the gomma of TETR

FARLBL MTC 002 e §
Head Office:
35 Mui 3 Tarmbon Klong Ha, Ao Kilos Lusng
Charguwat Fatharthan 22130, Thadand
Tal. (54) & 7577 Do
Frx. |61 0 2577 9008

Office/Laboratory
58 My 7 Tembon Bangpooma, Amphoe Muang Samuspraian,
Changvent Samutprakar 10260, Thakand
Tell 860 0 2378 L6T2-B0 and. 115, 116
G557 08 1219 S84l
E-mad | mkcgitsir.onh Welkie - wivs tsinonsh

Office

19 Phahorsothin Mosd, Lahes, Chatuchal,

Banghmi 10900, Thakard

Tel. 4660 0 2575 1LZ1-00 et 5219, 3235, 5217
4561 03 1829 GEIT

FRLBLMTC G0 Rew. 5

Hand Ceffice

3 Mu 3 Tembon Kilong Ha, Amphoe Khlon Luang,
Crargwat Fathumthand 12120, Thadaed

Tel. (g6 0 2577 5036

Fas_ 1660 3577 W9

Office

1% Prahoryothin Road, Ladyeo, Chatuchek,

Barwhasi 30000, Thadana

Tel o) 0 3579 111-30 aui. SFLE, 5225, 5217
{56 1. THAG BEX7

Office/Labaratony
666 s £ Tambon Bargpocma, Amphos Muang Samutprakan,
Charswat Sasrurtpeskan LA, Thatlnd
Teel. (681 0 2523 147200 mat 115, 116
{6 0 3219 340
E-mal ; micgtistronth Website ; www tistrorth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-680] 60 MTC No. EEL. BF. 8510168
B. Level lineardity including the level range contral
At reference level at 5 dB preater than the under-mnge on o level mnge
Rarge Asticipated value | BMeasured value | Deveansd Tienit] LA y | Mix ited
idE) By waloe (dB) | class 3 (+dB) 1B} ol messsrement {245}
A0-130 45,0 450 oo L1 0.30 03
S0-120 35.0 350 o0 11 0.30 0.3
20-110 50 53 0.3 Ll (] 01
20-100 5.0 52 0.2 1.1 030 0.3 |
20-50 5.0 5.2 0.2 11 0 0.3
20-80 250 152 13 Ll 030 03
9, Tone burst response
Time Tonzburst Meisurad value | Davialed | Aoceplance lima L inty
Weaghting | Drration, Th (ms) By walue (EB) | class T (IR (AR} of mezsarement (+dB) |
200 1158 02 +1.0 0.20 03
Fast 2 983 A7 +L0; -2.5 0.20 03
0.5 .2 08 +1.5; -5.0 0.20 0.3
00 109.5 -0 +1.0 0.20 [k
Slew
2 wr 03 +1.0; =540 0.0 03
0 1099 -0l 1.0 0.20 0.3
SEL 2 B9.D 01 +1.0; -25 020 03 |
D35 80,5 k1 +1.5; 5.0 L% 1] 03
Date of Calibration  : 24-27 Feh, 2025 Big
T Thar ressalis relate cnly to e Rems testedicalbrated or velue sygned
Advertisng the RepetCartficahe snd publicly of S results et 0 Full as prehitited s wilthen Deimissien (5 stmsned from the gemmes of TIETR i

FMBLMTCO0Z Rew s
Head Offica
35 hx 3 Tarraon Whlsorsp b Sevgsheon Khiong Lusng,
Changwes Pashuarmttani 1260, Thallare
Tel, (35 D 2377 2034
Faw. (650 2577 08

Cfficnaboratory Offica

48 M 7 Tarmbon Bangpoomal, Armphon Musng Semulpeskan, 198 Phabamypothins Ao, Ladyos, Chabuchat,

Changwat Samiprakan 10280, Thaland Margkock 1000, Thaland

Tl (£l 0 2323 167260 et 115, 115 Tl Il @ Z5TF 1121-20 end. S2LF, 225, 5217
[E6] 02 321% 340 165] 08 1885 sE2T

E-mad : micgtive crth Welnie : wwwiiorth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESUARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP. 840168
CALIBRATION CERTIFICATE
Submitted by ; Iniegrated Reseanch Center Company Limited.
Addlress : 122 Mae 2, T. Thataom, A.Srimshaphote, Prachinburi 25140,
Calibrated st : Elecirical and Eleciranic Standards Labortory, Industrial Metrology and Testing Service Centre.
Soi |IC, Bangpoo Indusirial Estate, Sukbumvit Bd, A Musang, Samutprakan 10280,
Instrunsent Calibrated - Amblent Environment
Description : Sound Level Meter Temperatuse Hx+C
Manafacturer L ACO Relmive Humidity (50 4 15) %
Model 16236 Ambien Pressure < (100.325+1.5) kPa
Serlal Mo. 192013
| Microphome : ME2ZNR Mo 733
Preamplalier o
Standards wsed ¢
1. Basul Pass Filer Starford Ressarch Systems SR 650 S0 28712
2. Condenser Microphone Brilel&Kjmr 4180 S 2RRURT1.
| 3. Decde Atteaatar Ando AL-205 S/N 10464602,
4. Function/Arbiteary Waveform Generator Agilent 332204 SN MY44042668,
5. Digital Funetian Synthesizer WF Electranic Instruments DF-1934 S/ 122037,
| 6. Sound Calibraror Briel& Ko 4231 8/ 3015154,
| 7. Measuring Amplifier Briel&Kjas 2636 S/N 1537484,
|
Date of Receipt : 14 Jan 3025
Date of Calibration  ; 24-17 Feb 2025 lﬂ.: 9

P A

NSC-TISETIS | 7025
THTIETR CALIBRATION 0057

THAILANDHNSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Mo, 21-68/0160 MTC Ne. EEL. BE. £50163
10, Penk C sound Jevel
Memberofcycles in | Anticipaed | Messared | Devised |Acceptesce linsit] Uncerainty | Masinum-permitied uncertainty
et signal vaon (dB) | value idB) | value (d8) | class 2ieam) | (edi of mensrement (05
Compleie cyele 1254 1257 03 0 0.20 035
Pusitive half cycle 1244 1242 0.2 20 0.20 035
Negative half cycle | 1244 124.2 0.2 20 0.20 035
11. Overkaad indication
Mensured value (dB) Deviaied limit] Uncerinty | Masimum-permitied
Positive cne-ball cyele | Megative onehall cycle | vabe (d8) | clhas 2 (0dB) | CrdB) ol seserement (+dB)
1325 1325 00 15 020 025

12. High-level stability

Tiime Melensured Deavimed value Agpeplasce N Ulsszenminty IMeir-permsisted uncertainy|
value (dB] (B} d:unztbdm [2dB) of measurement (=I5}
Begin 1290
o0 ni 010 ol
Emd 1290
Calibrated by :

4,

(dr. Tawikial lamsamran)

Electrical .ﬂgui‘ﬂﬁﬁaum Laboratary

Indusirial Metrobogy and Testing Service Centre
Kl : 201 126801 14001 83003

Dhate of Culibration
Date of Isswe

: 24-27 Feb.2025
: 28 Feb.2025
End of Certificats a9

The meudty relate only o the Hers. tested/calibeated or valud aiiged
Aavertisng the ReportiCertifcaie and publicty of S resulns ascogt in Tull am grohibited unbess withen pesnission Is obbsined from B govainao of TIHTR

FRUFLMTE I Mo S

Hiead Offics
35 Mu 3 Tambar: Fhiang Ha, Amphoe Krlorg Lang,

C¥fizn/L abarninry Office
840 M 2 Tambor Bargpoomal, Amphoe Musng Semutpraar, 196 Prahoryothin Rood, Ladyse, Chaluchak,

Charpeat Pathurthand 12120, Thatand Changwed Symutpeskan H280, Thafland 0900, Thailand
Tl (6] 0 2577 9006 Tel (65] @ 2323 167280 et 115, 116 Tel. fea) 0 3579 1121-30 et 5Z0F, 5225, 3017
Fore. G560 0 257T 009 Tees] 136 B210 el 1 T 1888 Y

E-miai - ITstonth Wehsibe: | mvwi iSiT.on

D A

TITETR NSC-TISE-TIS 17005

CALIBRATIGH 3037
—
| THAILAKD: INSTITUTE OF SCIERTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
| Request No. 21681180 MTC No. EEL. BE. 840168
&, Power Amplifier Brilel&Kjmer 2706 S 1517650,
9, Speaker Tannoy Limited, Grest Britain British Patent No. 215300,
0. Digital Mubtimeter Agilent 344014 SN MY44003560,
11, Programmatble Atenuator Tamagawn TPA-303A SN 2212,
Calibration Procedure :

This instrument was calthrated by using calibmtion procedures no CP-102-02 and CP-102-03, which
were based oo [EC 61672-3 Electraacoustics - Sound Level Meters - Part 3 - Perindic tests (2013). These calibrative
procedures were related o the elecirscal and acoustic signal tests. The electrical signal 11 was carried ot with the
direct measurement method. The acaustic signal iest was performed in an ancchoic reom with the comparisen
measurensent method,

This instrument has been calibrated against standards maintained at the Elecirical and Electronie Stundands
Laboratory (EEL), which are traceable to the Internationsl System of Units through the National Institute af
Metrolagy (Thailansd).

The information on actual resding is attached herewith and the uncertninty limits gooted refir to the
mensured values only.

The reparted expanded uncertainty is based upon a standard uncenainty multiplied by n covernge Factor

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

Date of Calibration  : 24-27 Feb, 2025 2.;9

The results rebabe only 1o the fems jestedcalibrated or value amigred
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TITETR CALIBRATIGN 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Mo, 21-6810160 MTC No. EEL. BP. B4/0188

1. Absalute Sensitivity
Reference Acousiic Mensured value (4B) | Deviation |Acuep Timit} i inty | Maninmmrpeined wceriainty |
Signal {dB} (dB) value (4B) | Class 2 (+dB) | () of measuremens ( +d8)
9559 939 -0l 1.0 048 A
Mate: Mo adjustment.
1. Self-generated noise
1.1 Normal fest
Mesired vale Uneertainty Maximum-permilied unceriainty
{dB) (=48} ol measurement (20}
2.0 010 NiA

1.2 The microphane of the sound bevel meter was replaced by electrical signal input device

Frequensy walue (L y pe d
Weighting {dm) (+dm) of mensEement {+dB)
A-Weight 157 0o MA
C-Wiight 21.5 010 NA
Flat 6.0 1o BA
Date of Calibration + 24-27 Feb, 2025 3 ;9

VS

MSC-TISFTIS 17025

TITETR CALIRRATICN 0037

THAILAND INSTITUTE OF SCIENTIFI AND TECHNOLOGICAL BRESEARCH TTISTR)

Request Na, 216810060 MTC No, EEL. BP. B4016E

3. Acoastical signal test of frequency weightings

Frequency | Deviation from frequency response (dR) Avzeptanee it Uneertainty | Manimsesrpermined uncersainiy |
[Hz) Aswgight | Coweight Flmt class 2 {+4B) {+48) of measurement [+dH)
125 0.4 4 o4 15 045 0.6
1 000 0.4 -4 =04 1o 045 LX)
& 000 0.8 -1 -6 A0 0,45 0.7

4. Electrical signal test of frequency weightings

Frequency | Devaation fsm Srequency response (dB) Ancepiance limit Uncestainty | Maximum-peritted uncertainy |
1Hz} A-weight | C-weight Flat chiss 2 [+dB) LidE) of mesvarement (+48)
63 ol 0.0 -0l 20 020 0.6
125 00 a0 00 15 0.20 0.6
250 oa an UL 1.5 0.2n 0.6
00 o 0o 0 1.5 020 0.6
1000 o0 a0 00 140 0.20 0.6
2000 -0.1 (] -0l 20 0.0 0.6
4000 04 4 -0 LK 0.20 0.6
B 000 0.6 4.6 =02 54 0.20 07
Date of Calibration  : 24-27 Feb, 2025 “:?

Thar siraslta. rilabe oty bt Barmy bmswclicabboatid o valuo assgned.
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MEC-TISFTIS 1HES
TITETN CALIBRATION oo

—

MTC Ne. EEL. BP. 840168

THAILAND PRSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)
Request No, 21-6810160

5. Long-term stahility

Time Mpassumed ¥k Dreviated value A Timit, i i peremitied
(B 1By class 2 (+48) (+dB) of measuremen| { 0B}
Begin W0
End o a0 o3 oo 0.l
6, Frequency and time weightings at 1 kHz
6.1 Fregquency welghtings at 1 kHz

Frequency | Measored Valee | Devisted valoe | Acceptance bmil Uneertainty Maimum-penyited unoertanty|
Welghtieg Ry (1] class 2 {(24B) i=dE) of messurerment (=R}
A-weight W0 o a2 0.0 02
Cowpight 940 00 0.2 0.20 02

Flat 4.0 on 02 020 0z

6.2 Time welghtings at 1 kHz

Frequency | Messared Walue | Devisied value limit Uneereai Maximum-penitied
Wesghting CL ] (1] elass 2 (+dB) (+dB) ol measureren {£IB )

Fast 4.0 L] ol 0.20 02

Slew 54.0 a0 [N} 0.20 02

Leg 4.0 a0 @&l 0.20 02

Diate af Calibration : 24-27 Feb. 2025 5{'9

The: resuits selaie only 0 the items sestedfcalibeated or value azigred,
Adbeaiten tha Repert/Cantificate ard publicty of the resuss sscept n full s pehibten uries wetten peenision b cbiained from the soweros of TETR.

FRlELMTC NG w5
e Cffce ‘Office/Laboratony
¥ Mu 3 Tammbon Fhiong Ha, Amphos Fhiong Luang. 668 Mu 2 Tambon Bangooomai, Amphos: Busng Samutpraion,
Changeat Pathumitans L2120, Thaland Changwar Samitysiakan 10280, Tharand
el UbE 0 2577 P36 Tol. 06sh S FAFH 16T 80 wat. 105, 116
Fas [BS) & 25TT Q000 (4] 08 3279 9480
E-mail : micgniiiroe s Websts : sowm DSt

Offics

194 Phahonyetien Road, Ladyan, Chatustek,

Banghok L0000, Thailand

Tel. (56) 0 2578 117130 asl. 5219, 5228, 5217
56) 08 1835 GE2T

P BL AT 002 Barw.
Head CHifice OfficesLaberatan Oifice
35 Wy 3 Tarbon ¥hiong Ha, dmphos Fhlong Lang, 663 Wu I Tamber Barspacma, Arrphes Muang Samutpalan, 198 Phahonyothin Foad, Ladyea, Chaluchik,
Chargwat Fathusiras 12120, Thatand vt Sermurtprakan 18090, Thadaret Eanhai 109G, Thadand
Tal. [68] 0 3577 36 Te, 1860 0 2323 167200 et 11% 116 Tl 0E) 0 2570 1121-30 et 5219, 3223, 517
Fioe, 4461 0 25T 5008 1806 0 3215 D {3 (R 1A AT
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ITIETR WHC-TEETIS 13028

o CALEBRATICN Bod? —
THAILAND BISTITUTE OF SCIENTIFIC AND TECKROLOGICAL RESEARCH [TISTR)
Request No. 21-620160 MTC No, EEL. BP. 844168
T. Level linearity on the reference bevel range
Anticipated | Messared Value Dheviated value Azoeptence limit Uneentminty B mmirmaarmperminied uncenainty |
value [dB) [€1:1] (dB) class 3 (+dB) B} al measurement (+dB)
122 1221 1 L1 K] 0.3
121 1211 ol 1.1 030 03
120 120.1 ol 1.1 0.30 03
118 1191 ol 1.1 0.30 [k}
114 1140 o ] 030 0.3
108 18,0 [tEi] L1 0.30 03
104 104.0 i} L.l 0.30 Uk
% 9.0 0.0 Ll 030 03
o %40 a0 1.l 030 03
bl 890 a.n Ll 030 03
84 B4.0 00 11 0,30 03
™ a1 1A} 11 030 0.3
La] 74.2 0.2 11 0.30 0.3
L] 69.2 0.2 1.1 030 03
=4 4.0 0o L1 0.30 03
5 .1 01 1.1 0.30 03
54 4.1 L8] 11 030 03
had 49,1 01 L1 &M 3
L) dd.1 0l 11 030 ni
w LN | 1 11 ] 0.3
M 4.2 02 1.1 030 0l
3 A3 03 1.1 0.30 a3
Diste of Calbration - 24-27 Feb 2029 o3
mmuq?hcllen-c\ft.':crmcaneMdpuulxmq-"c‘r"ll:l!lcIm;m:::s::r:;ﬁ;’:ﬁsinﬁ ::mw:g:- i elstainad from the garewnor of TISTR
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Crongeat Samuytpraion 1003, Thaterd Barghnk 10R00, Thailare

Tel 466 0 2323 1672-80 &t 115 118 Tul {£6) 0 2579 1121-30 mxt. 5209, 5225, 52T
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Hud Office
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D A

FITISTR MEC-TISI-TIS L7028

THAILAND INSTITUTE OF SCIENTIFEC ANT TECHNOLOGICAL RESEARCH {TISTR)

Reqpuest No. 21-680160 MTC No. EEL. BP, 8410168
7. Level limearity on the reference bevel range
Anticipared | Messured Value | Devialed value | Accepiance limit Uneeriminty Maximum-permitied uncertaity
value {dB} (1] 1B} eloss 7 (4dB) [ETLc] of messsrement | +dB )
n vk ] 0.3 L1 LEE ] 0.3
El| 34 04 1.1 030 0.3
30 M4 04 L1 030 03

H. Level lineardity including the level range control
At reference sound bevel on the refenence level mnge

Range | Amicipared value | Measured value | Deviaied | Acceptance limif Uncenainty | Maximum-permitied uncestainey
(it {48} b (4B} | clmss 2 2dB) | (odB) of measureeen {+4H)
40-130 540 w0 o 11 030 03
30-120 .0 040 00 1.1 0,30 03
20-110 B0 (0] o0 11 0.30 0.3
204100 540 B0 o 11 a.30 03
Date of Calibration  ; 24-27 Feb. 2025 7"?,

The reslts relabe oty bo the Rems testsdAcalibratsd of valie assgned
Aatwirtisien W RepodCertlicals and publicty of She mewdby mosph in ful), gse probitibed urles: writhan permiieon is abtared fom the gowema of TIETR

B CALIBRATION (03T
THAILAMND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARUH (TESTH)
Request No, 21-6R0160 MTC No. EEL. BP. 840168
8. Level limearlicy including the level range control
A refererce level ai 5 dB greater than the under-range on a kevel range
Range Anticipated value | Measured value | Deviared liemarf 1 Max permiied
(4B} {dB} wilue (B | clnss 2 (+dB) (4B} of measureenent {+48)
40-130 450 45.0 0.0 11 030 ni
30-120 50 350 0.0 1.1 0.30 0.3
20-110 50 55 0.5 Ll 0.30 03
0-100 150 5.4 0.4 L1 a.30 0.3
090 5.0 154 04 L1 0,30 03
R0 50 52 0.2 | B 0.30 03
. Tome burst response
Time Taneburst Messurad vaker | Deviated plance limil] Uncerainty T 4 mmeertainty|
Weighting | Duration, Th {ms}) (E1] valie (dB) | eliss 2 (+dH) dH) of measurement (+dB}
200 1158 0.2 +1.0 0.20 0.3
Fast 2 9R.6 <04 #1025 0.20 03
025 9.0 1.0 +1.5:-5.0 020 03
| 00 109.4 0.2 +1.0 0.20 03
Slow
2 e 02 +LA;-5.0 0.2 03
200 1089 0.1 +1.0 0.20 03
SEL 2 i) L] L0 -25 0.2 ni
025 80.9 -0.1 +1.5;-5.0 020 0.3
Date of Calibration  : 24-27 Feb 2025 BJI‘?
B The resulty melabe only to the Bems bested/cal Bxabed o0 value maigned
Advertiing e Repor Cesiificans and pubiicny of te sesulis emoept in full s probitited uness witten nm’\’i:smhouanedﬁw e e TR |
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Fact. (681 8 2577 0000 [ 0 321F B0
E-mal: mirgtisronth Wetstte : vy tiste orth

D A
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CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Ne. 21-6001 60 MTC No, EEL. BP. 840168

10, Peak C sound level

Nimnber ol cyeles in | A Devimed | A eminy L inty g uncertainty
tesi signal value (dB) | vadae{dB) | value (4B | chus 2(sdB)} | (xdB) of measurement {+dB )
Complete cycle 1254 1253 0.1 30 0,20 0.35
Positive half cycle 1244 124.3 0.1 20 0.10 0.35
Megative half cycle 1244 1243 4.1 20 .20 035
11. Overinad indieation
Mienwored value (dB) Dreviated Timsirf 1 i i permitin] unditaRny|
Pensitive omrhall cycle | Megative one-half cycle | value (4B} | cless 2(+dB) | (oD} ol messuresnent [2d)
1325 1325 L} 1.5 [aReli] 0.25
121 High-bevel stability
Time Measured Deviaed value Timir 1 I permitiel unéerary
value (dB) (B} class 2 {+dH) [+dB} of peasurenent {=dis)
Begin 1290
L] 0.3 010 0l
End 128.0
Calibrated by : Approved by :
(M. Tawikian lamsamran)
Edectrical and Ejcironit Stinftrds Laboratory
Diaie of Calibrafion  : 24-27 Feb 2025 Industrial Meiralogy and Testing Service Centre
Date af lasue 1 28 Feb 2023 Ref : 2011268001 400185002

Erel of Certificate a9

Thar sertwsits. ruelate ey 1o the bems tevtecdicalbraied o value sgned
schvertitng the Repom/Camticate and publicity of the results sscept in Sl aee prohisited unless wiitten pammison is abtared Som the govemns: of TISTR

FABLMTCO0Z Revs. S

ffice:

154 Phahompothin Road, Ladyan, Tratuchak,

Banguok 10900, Thailand

Ted. (5510 2579 112130 wat. 59, 5225, 5217
(65} 08 LR £A2T

Hasdl Office

35 Mu 3 Tarmben hlory Ha, Amphoe Khisng Luang,
Chamsgwe! Patfusrrihan: 1200, Thadtard

Tel. I8} 0 2477 9

Fax {68} 3 2577 5009

OficaiLaberatery
S6E Mu & Tamben Bangposm, Amphor Muang Samutpasan.
Charseat Samutjrasn 10280, Thalard
Tel (8610 2323 1677-00 &t 115, 114

|61 08 3215 Baa0
L-mad - mingtistrcnth Webute ; waew ot

J Achertiing the RepedCertificate and

EMBLAITTG07 Revd
Head Defice OfficefLaboratory Oifica
35 M 3 Tambon Kalorg ba, Aemphon ¥hiong Luang, 668 Mu 2 Tembon Bangpoomal, Amphos Muang Samutpreskan, 194 Phahanyothin Road, Ladyao, Chebuchat,
Changwat Pathurrient 12170, Thaland Trangwat Samuprakan 10280, Thaiand Barghoic 1000, Thatland
el (6] 0 2577 S0 Tel (65 D 2323 1672-B0 ést. 115, 116 Teh 466) 0 2579 1131-50 ent. 5209, 5225 3217
Fo, [0l 0 2577 G008 (g0 DB 32 1F D bEi 08 1835 ORI
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HEC-TISITES 1705
CALIBRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

o, 2]
Reqquest No. 21 -680160 MTC MNo. EEL- BP. 830168

CALIBRATION CERTIFICATE

Submitied by : Insegrated Research Center Company Limited.

Address. + 122 Moo 2, T.Thasoom, A Srimabaphote, Prachinbur 25140,

Calibrated ot : Elecirical and El = Standards | ¥, Industrial M py and Testing Service Centre,
Soi 1C, Bangpoa Industrial Estate, Sukhumvii R, A Munng, Samitprakan 10280,

Instrument Calibrated : Amblent Environment

Description ¢ Soursd Level Meter Temperature (43)C

Morwfacourer  : ACD Relative Humidisy (50 % 15) %

Muodel : G236 Ambient Pressare {101,325+ 1.5) kPa

Serin] No. : 192016

Microphone = TOSINR Na. 73305

Freamplifier t=

Standards used -

1. Bard Pass Filter Sianfiord Reseanch Sysiems SR 650 8N 28712,

2. Condenser Microphane Brilel&Kjmr 4180 SN 2820871,

3. Decade Attenuator Ando AL-205 5/N 00464602

4, Function/Asbitrary Wavefoem Generator Agilent 332204 S/N MY 44042665,
4. Digital Function Synthesizer NF Electranic Instruments DF- [93A S 122017,
6. Sound Calibrator Brilel&eKjmr 4231 SN 3005154,

7. Mensuring Amplifier Brivel& Kjer 2636 SN 1517484,

Diate of Recelpt
Diate of Calibration

i 14 Jan. 2025

2 24-27 Feb 2023 19
el

Tha famuits selate gy to the kems tesbedicalmted o valus anigned
Pty o this sl except in full are ponibned ks wiiien pemission i cbesined fom the. povEmar of TISTR

FRLBL T 00Z Rese 5
Head Dffice Cficey/Laboratery Caffice
35 Mu !nummmmwnmwnmw 68 My 2 Tamton Bengpoomal, Amgphos Musng Samiitgrakin, 136 Phahonypodhin Raad, Lachan, Chatudek,
cmngu;niwunm 12LED, Thatiarg Changwar Samutprskan 10260, Thaitand Barghiok 10500, Thailand ]
:ul ;:aﬂ ?‘S:NH Ted. [651 0 3323 167280 ext. 125, 118 Tel 1661 0 3575 1121-30 est. 5219, 5235, 5217
e, 0 ZETT 5008 [ 08 3239 9480 ) 0 1 827
E-mal ; mitc@tisironih Welnite - v tiseror th




NEC-TISETIS | 25
FIMETR CALIBRATION 0037

THAILAND INETITUTE OF SCIENTIFIC nh‘D‘T‘E{]mLFIﬂK‘MlEEADGHmF
Bequest Na, 21-68/401 60 MTC Ne. EEL. BP. 830158
E. Power Amplifier Brilel&Kjmr 2706 SN 1517650,
%. Speaker Tannoy Limited, Great Britain Birirish Pasent Mo, 215300,
10, Degital Muhimeser Agileni HA0LA SN MY 42005560,
11 Pry ) Tamagawa TPA-303A S/N 2212,

Calibration Procedure :

This instrament was calibrated by wsing catibmtion procedures o CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroacoustics - Saund Level Meters - Past 3 ; Perlodic tests (3013). These calibmtion
procedures were reladed i the shectrical and acoustic signal tests, The clectrical signal iest was carvied out with the
direct mensarement metbod. The scoustic sigral test was performed in an amechaic room with the comparison
measurement method,

This insinament hus been calibrated against standards maintained at the Elecirical and Electronic Stndards
Labaratery (EEL), which are traceable to the International System of Units through the Naticaal Instinate of
Metralogy {Thailand).

The informatica en Actual reading & abnched herewith asd the uncertninty limits quoted refer 1o the
measured values only.

The reported expanded uncertainty i based wpen A slandand uncertainty muliiplied by 8 covernge facsar
k=2, providing a level of confidence of approximately 95%.

Date of Calibration  ; 24-27 Feh 325 2/9

o

The esulls relabe anly 1= the pems toiteccalibraied or value assgned.
Achvermising the ReporiCerifcate and publicey of the *eeultn acept in Al are prohilsted unies wiilten permison | cltaned fom e gorvismey of TETR
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Tharsat Pathurmthani 12128, Thailand Chengeat Samutpraian 10280, Thafand Banghok L0900, Thailand
Tel. f24) 0 Z5TT 303§ Tl (56] 0 223 167280 met. 115, 116 Tl 065D 2579 1121-50 et 5219, 5235, 5297
Fpar 066 0 2577 000 61 0 3209 9440 Gl vamg sE2T
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D A

TIETR N s ,
THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGI-AL RESEARCH (TISTR)
Request No. 21-680160 MTC Na, EEL. BP. 830168
!.mmulabmkunotnqnuq} weightings
Frequency | Diviation from fregeency respomse (4} Accrptance lsa L i permitied umcerninty

{Hz1 A-weight | C-weight Flat ez 2 (4B +dA) ol measurement {48}
125 05 06 04 1.3 045 06

1000 09 -8 0.8 1o 0.45 06

8000 13 -1l A7 an 45 a7

4. Electrical signal test of frequency weightings
Froquency | Deviation from Iequency resposse (48] = St [} ainy pestiitted sncertainty

(Hz) Avweight | Cowaight Flal ol 2 (g} (=48} of mensurement (di)
63 01 00 0.1 20 020 05

125 oo 0.0 a0 1.5 0.20 0.6

250 0.0 0.0 o0 13 020 0.4

500 0g 0.0 0.0 1.5 020 a6

(] L] 0.0 0.0 Lo 0.20 0.6

2 000 01 41 0.0 20 020 0.6

4000 0.4 -0.4 1 X 0,20 0.6

& 000 0.7 6 0.2 50 020 0.7

Date of Calibration  ; 24.27 Feb 3025 4/9

3 A

5C-] 1510
CALIERATION 0937

The: results intate only 13 the tems lited calibeate or value asiigrwd
Adwtitilng the: RepcdtCerificato and putlicity of the rescts ewcent i full are pohissing urless ywilben permision & chtmned from (e soweror of TISTH

FRLBLMTC 00 Rare5
Hear Office
wmsnrrmnmr;mwn-nmm,.
Thangwet Fathumthend 17120, Thaiand

el [ 0 5T 3

. J58) 0 2577 3005

Offica/Laboraton,
568 M 2 Tamian Marapocemal, Amphos Muans Samutprian,
Changsat Sareutpratan |0089, Thatand
Tol (61 0 2339 167280 wxt. 113, 116
USEHOH 4719 S48
E-mall : micgesmtron ity Vesbste | wewan ttisror. thy

Dffice

LF% Fhahonyuthin Rosd. Ladysa, Chabuchas,

Ranghick: 10900, Thalgnd

Tel. {66] 0 7579 112130 et 5219, 5925, SHT
G5 0 1885 G227

Adweriising fu feponCeomificats andd publichy of the seaults emcept in Hll v prhibiied undm writhen permision b ol fom the ovrrier of TETIL

sad Dffice

15 My 3 Tambon Kniong Ha, Amptoo Khiong Luars,
“Thangwat Fathumihan 3120, Thaiaed

. (061 0 2577 #1138

o (56) 0 2577 OO0

Frequency | Measured value Ungenainty Maximum-permitied uncertsinty
Weighting (B} {rdB) Al mesurement (+dB)
A-Weight 155 010 MiA
C-Waighs n.5 Q.10 Nia
Flag 5.1 nin A
Date of Calibration - 34-37 Feb.2025

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 21-680160 MTC No. EEL. BP. EV0163

1. Absolute Sensitivity

Refierence Azoustio Mezssured value Dievinthom | Acoeptimce limir| Uncertzingy Wi permitied uncemainry |
Signal (dR) (i) value (dB) | Class 2 (+dB) Chd®) of measurenven (=B}
[ 9399 933 a7 10 048 NiA
Mote: Mo adjustment.
2, Self-generuted noise
2.1 Normal fest
Mesured value Uncertainry Mazimum-perrmilled uncertsiney
dm) [0 of measuremest { +dl)
6 010 A

.2 The microphoene of the sound level meter was replaced by electrical signal nput device

3’9
El

The ramults relats onty to the iwms resteclicalbrated of value smsigned
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rakory
B8 Mu 2 Taminon Bangponma, Amphoe Muong Samutprakan,
Charmwet Sarmdprakan 10280, Thaitand
Tl 16610 2323 147280 ew. 115, 115
00 (8 3210 pae0
E-rmanl ; mringitiste oo th ‘Waaknitte : wew titrcrth

E |

Difice

186 Phahorrpmthin R, Lacyan, Chahuchas,

Banghok 10500, Tresland

e 1661 0 257% 1121-30 eet. 5229, 5224, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-680160 MTC No. EEL. BP, 830168
5. Long-term stability
Measured Value | Diewisted vaius Accepiesce limit Uncenainty Macimuesrpermitted waceraliny |
(dB) (di) cliss 2 {+dB) {xlB) of measarement {+dB)
4.0
7 00 03 ol 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
mﬁry Measured Value | Deviaied value Arceptance limit Ungerininy Mamimsorsepermitted usesringy
Wesghting (dB) (d) clis 2 (48] S35 of mesmarement [4dR)
A-weight 94.0 a0 0.2 020 02
C-waight G4 0 02 0.20 oz
Flat 9.1 0.1 02 020 02
6.2 Time weightings ai 1 kiz
Frequency | Measured Valus Dievimted value o Timit 1 i i -permiited snoertaingy|
Weighting id) (B} class 7 [ 10) (48] of reeasurement {+45)
Fast Ga0 a0 ot 0.20 0z
Slow 94.0 o ol 020 02
L Leg 54.0 00 01 .20 02
Date of Calibration - 24-27 Feb 2025 s:'lt
Achmrtivng Iheﬁn-m-wml-tmnnd.r\.uT:ymxxs‘.;ty::;:::'r\:'::‘ﬁ;;.‘.mt‘x;rmmummﬁa—..-.h- sovemnor of THTR.

FRMBLAMTC 002 Pare§

“ead Office OfficeLaboratony Office
!SW.JWNI'A’H;HG.MKMM; GEB M 2 Tamibon Bangpoomal, Amphor Musng Samutorakan, 156 Phabomyothin Road. Ladhas, Chatuchal,
Thargea) FaFusnthent 1420, Theland Charmwat: Zamuipoaksn 10230, Thaitand Bairwghosk 10R00. Thafland

Tel. $5E) D 2577 o Teil fo6) 0 2323 167700 et 115, 714 Torl 4460 0 2575 112130 e, 5215, 5325, 5217
. V6] 0 FETT 2009 0 DA 215 paan 60 08 LESF 6337
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THAILAND INSTITUTE OF SCIENTIFIC ANDWLDU!CALRESD&REH!TWTN
Request No. 21-6891 650 MTC Ne, EEL. BP. E30168
7. Level linearity an the referemcy hevel runge
m@m Measured Value | Devisted valus it L i -permitied ungertinty
ks {dH) 1B {dBy les 2 (4B {+dB) of ercasurement (+d8)
1n 1219 .0 L1 030 0.3
121 1208 =01 L1 030 03
120 1199 Al L1 .30 03
119 118.9 -0l L1 0.30 a3
114 1139 0.1 L1 030 03
109 10,0 0. Ll 0.30 03
104 140 a0 11 0.30 03
9% wo 0e L1 030 0.3
i a0 o0 Il 0.3a 03
£ E90 o0 1.1 0.30 03
4 B4.1 0.1 L1 0.3 0.3
i 791 0.l L1 .30 03
74 4.1 0l Li 00 03
a4 69,2 0.2 1l 030 03
o4 (21 0e L1 0.30 03
58 30,0 a1 1.1 030 03
ES 540 0.0 11 020 0.3
a9 40,1 01 1L 0.30 03
44 a4, 0.1 L1 030 0.3
38 301 (3] L1 0,30 0.3
34 342 0.2 1.1 0.30 0.3
3 333 03 L1 030 a1
Date of Calibrutian  ; 24-77 Feb 2025 64:_3'

The ssults mlate oty 1o the tems Imfed ot ated or walie asigoed
Anvertisng the Fispor Terifcne and pulliciy of har sty esnept b full, are protibsten Eiess witen Tz ik chbaned from B geresencr of TISTH
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THAILAND INSTITUTE OF SCIENTIFIC ANDF TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21680060 MTC Mo, EEL. BP. 831168
7. Level linearity on the relerence level Fange
Astkipaied | Mesured Value | Dievimed vaue Acoepiancs limit Uncorminny Macinmesrpermitted uncerainty
valme (dB) () (dHy cliss 2 (+dH) {=dB) of messsrement {343
3 24 04 1.1 030 03
i s [E] L1 0.30 0.3
3 0.6 0.6 L1 0.30 0.3

8. Level linearlity including the bevel range contral
At reference sound level on the reference bevel mnge

Rasge Anticipeted value | Messured vnloe | Devied Auceptance limil| Uncertalny Maximum-germitied uncertainty
{dH) {dB) value (S8 | class 2 +dB) A2l ol measuremen (+dH}
A0-130 4.0 4.0 oa L1 n.3o 03
30-120 40 EaHi] 0.0 1l 030 03
20-110 94.0 M0 00 L1 030 03
20-100 G40 4.0 0.0 11 030 0l
Date of Calibration  ; 24-27 Feb, 2025

79
T

The sisiults relate cnly to the itesm bested calibeabed or vl ariiigreed
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNLOGICAL RESEARCH {TISTR)

Request No,21-6640160 MTC No. EEL. BP. 830168
8, Level nearlity including the level runge control
At reference level at 5 B greaser than the undir-ranges on a level range
Ranpe: Anticipated value | Mesured value Deviaied | Aocepianen Femit Uncertainty | Maximum-permitied uncertainty
1d@) (4R} value (dB) | class 2 (+dB) | (edm) of measurement (6]
40-130 450 449 -1 11 030 03
30-120 150 50 g (B} 0.30 03
0-110 250 257 07 L1 030 o3
20100 5.0 15.6 0.6 Lt 0.30 3
20-50 250 55 0.5 L.l 0.30 0.3
20-80 250 254 0.4 1.1 0.30 03
9. Tome burst response
Time: Toncburst Messured vabue | Dieviated Avceptance limis| Uncertainey | Masimman-permiited snesriginty
Weighting | Duratios, Th {ms) dm) vaboe {dB) | cless 2 (4dB) | (raB) of feasarement [+dH)
200 1160 LT +1.0 0.20 03
Fast 2 G856 0.4 +.0; 25 0.20 03
023 B9.S 0.5 +L.5; -5.0 020 0.3
200 1065 -1 +1.0 020 03
Slow
2 B9L8 0.2 +14k-5.0 0,20 03
200 i1 ] -0 210 0.20 0.3
SEL 2 .9 -l +1.0;-25 20 o3
L 0.25 HOY .1 +1.5;-5.0 0.2 03
Daute of Calibration  : 24-27 Feb, 2025 8 .*3
Scherrtbing the Report Cerificats snd mb:;:::-th:::m“::r:‘?f :: :Tttiumﬁt;qm:—:.;':n":::ﬁﬁfm i phitanid Bam the govemnaor of TISTR
FMBLAMTLS0Z RS

Head Office ‘DficeLabormtony
35 M 3 Tamban Khiorg Ha, Senphon ¥hong Luang, maﬁ:‘mbmsmpummumm-g:um.rpm.
“harvwat Pathurthan 12050, Traitsng Charrwet Samitpakan 1090, Thatard
Tel. [6) 0 2577 P38 Tal. f6l @ 2323 167300 et 115, 118
T (86 0 2577 S008 i86) 18 320% wan
E-fruad | macgpititr.onth ‘Webahe | v airon i

Tel, 561 0 2579 132130 éat. 5210, 5374, 5207
6] 08 1880 48T

1641 08 3719 9400
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TITISTR CALIBEATHN 037
TH:'-’-L-‘L'“DI'N'S'WWE-UFSL'IEFW!CWTECIMIULRESBMHHMN
Request No, 2[-68/0160 MTC Na, EEL. BP. 8300158
10, Peak C sound level
Wuenibeer of cycles in Anlicipated | Measured | Deviared limit| U -perenined unseriainly
et slgnal value (dB) | wadee (d8) | value (dB) | class 2 (+dB) (B} of measurersess {+dH)
Camplete ycle 1254 1251 3 30 020 0.35
Pogitive hall cycle [24.4 1224 -2.0 0 0.20 035
Megative half eycle 124.4 1246 02 0 0,20 035
11, Dverload indicstion
Measured value (dB) Dreviated |4 lirmiey LI inty permilliad inly
Pesitive ane-hall cycle | Negaive onehall cyele | waloe (480 | class 2 (+48) i+dl) of measurement (£dB)
132.5 1325 0 L5 020 025
12, High-level stuhility
Time Measursd Deviasd valus | Acceptance limic u
tendue {dB} chiss 2 {+dB) (+d8) oF meassresnent {2dB)
i L
o 4 ] 03 L8 1] 0.1
End 129.0
Calibrated by Approved by :
...... e = L S
(Mr-Tawikiatl lamsamean) i . a
Electrical mm%m&munmmq
Date of Calibration 24-27 Feb. 2025 Industrial Meirslogy and Testing Service Centre
Diate of Tssme : 28 Feh, 2025 Red : 201 [26800 1400185001
End of Cernificate 9/9
- I i testedCaliratod o vt as e
Actvertiiing e Ripot Certificabe Wwah:vm:fulI:'rfr:::l:fmT:‘ﬂu::udhl-d urdess writhen permision & obitained Nom the govemor of TIETR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTR)

Request Mo, 21-68/0160 MTC Mo. EEL. BP, 340068
CALIBRATION CERTIFICATE
Submitted by : Integrated Research Center Company Limised.
Address 1 122 Moo 2, T. Thatoom, A Srimohaphote, Prachinburi 25140,
Calilrated nt  : Electrical and Electronic S1andands Laboratary, Industrial Metrology and Testing Service Centre.
Soi IC, Bangpoo Industrial Estmte, Sukhumvic Rd., A Muang, Sameprakan 102800
Instrument Callbrated Ambient Environment
Description : Sound Level Meter Temperaturs 23+ 3T
Manufacturer  : ACD Relative Humidity {50+ 15)%
Model HLFE ] Ambient Pressare (11,3251 5} kPa
Serial Mo, 212014
Microphone : ME2NR No 76235
Premmplifier  :-
Standarids used :
1. Band Pass Filter Stanford Research Systems SR 650 8 28712, I
2. Condenser Microphone Bribel &K jer 4180 57 28896871,
3. Decade Attemmsor Anda AL-205 S/ 00464602,
4. Furstion'Arbdtrary Wavefiorm Generator Agilent 132204 SN MY 44042668
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S 122037,
6. Sound Calibraioe Briel&Kjer 4231 SN 3015154, |
7. Measuring Amplifier Briel&Kjmr 2636 SN 1517484,
Dute of Receipt o 14 Jan, 2023
Dato of Calibration - 24-27 Feh, 2025 13[9
e . o Thas sisiults e vty bo e Bermy tmteclfcalbratiod of wilue asshined.
Ackortising the ReportCerilicate and publicty of the s emcept in Uil are prohiiied wrlsss wiitien permission iy obtened o the :C_wemﬂ'ﬂ‘ TETR
o - FRMBLMTC02 Rev 5
Head Offics L aberatony Office
35 W 3 Tambsewn Khiazry i, Ampoe Knlsr Luang, 668 M 3 Tambon Bargponma, Ampshos Muane Semgraian, 156 Prahonyothin Rosd, L, Cratuchai.
Chargwat Fathurrian 12090, Thalard Chongeat Sarmuipratan 10203, Thaland 10300, Trasland
Tel. il 0 2577 S84 Tel 4661 0 2323 167280 et 115, 116 Teel. (6] & J57F 102130 eat. 5219, 5235, 5317
Fan 4341 9 Z57T $008 ¥ [ 3205 40 ] 08 1880 SE2T

E-mad : rmcgtisieor th Wtaite | s tiste on th
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THAILAKD BSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRI
Request No. 21-68/0160 MTC Ne. EEL. BP. BG:0163
8. Power Amplifier Brisel &Kjmr 2706 5/N 1517650,
5. Speaker Tannoy Limdied, Great Britain British Patent Mo, 215300,
100 Dagieal Muhsmeter Agilent 344004 5N MY 44005560,
Ll. Programmable Attenaatar Tamagawa TPA-3034 SN 2212,

Calibration Procedure :

This instrement was calibrated by using calibration procedunes no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics « Soand Level Meters - Part 3 ; Periodic tests (201 3), These calibration
procedures were related 1o the electrical and scoustic signal fests. The elecirical sipnal st was carried awt with the
direct messurement method. The scoustic signal test was performed in an anechoie room with ihe comparison
measurement methos.

This instrumnent bas been calibrted against standards maintined at the Electrical and Electronic Standards
Lahorasoey (EEL), which are traceable 1o the Intemational System of Units through the Mational Institate of
Metralogy (Thadland).

The infermation ea actaal reading is attnched herewith and the uncenalaty limis quoted refer 1o the
measured values only.

The reporied expanded uncertinty is based upon a standand uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of approximmtely #5%,

Diate of Calibration

24

+ 2427 Feb. 2025

4

Thw resulds 1elate goly to the hems testeditaibrated o vl ssgned
sechrtising Free ReportTertficate and publiciy of thee mesults eeoeet in full i prohisiie] ueles willien pemision & olrisined from the govemes of TETRL
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ifficadLaboratony
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Tl (5600 2323 LET280 axt. 115, 116
(54} OB X0 PEad
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150 Phabhcrmpttim Road, Ladvao, Chatucak,

Bangeok 10900, Thaland
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THAILAND BSSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL BESEARCH (TISTR
Request No, 21-68/101 60 MTC Ne. EEL. BP. 8670163

1. Absolute Sensitivity

Referencs Avosstc easured value (dB) | Devialion | Acceptance limif| Uncertainly | Mazimum-persnillad uncenznty
Signal (dB) Before adjust] Afer adjust | value (48} | Class 2 (=4B) | {=dB) of mezwarement {+dR )
9399 4.2 b a0 10 048 YA

Mote: The extemal calibration adjusiment was firstly performed. The imernal calibration adjustment
s then completed at the display of 114.7 dB.

1, Self-generated nolse

1.1 Normal test

Migasured value L Kl g d
1] +dA) of measurcment { -4B)
07 LA L NiA
1.2 The microphane of the sound level meter was replaced by elecirical signal inpui device
Frogeency | Measured value | Unceriainiy, Maximum-permiiied uncerainty
Weighting (4B (+aB) o mesmemen] |-+JB
A-Weight 137 .10 A
C-Widght 9.0 0.1a NA
Flat g a.1n A
Trate el Calibration | 24-17 Feb.2025 3.1,?

The resuits relate anly 10 the ihems sestedealibeated or value ssygrad
Agvertisng the ReportACemitioate o publcity of th ssuits esep! im full s bl o willen parimin & obtaned fom the gowemaor of TSTRL

NSC-TISFTIS 17025
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGH AL RESEARCH ITISTR)

Request No. 21-680160 MTC Mo, EEL. BP. 8640168
3, Acoustical signal test of frequency weightings
Frequency | Deviation [rom Frogqaency respanse (8] limir L y permited
(Hzl Asweight | Coweight Flat clovss 2 (4818) (4B} of measurement [ +d5)
125 0.s 0.3 0.3 L5 043 0.
1 000 R 4.2 a0 F] 0,45 0.6
£ 00 -1.3 11 St ] 5.0 045 a7
4. Electrical signal test of frequency weightings
Eregeensy | Deviation from frequency respanse (dH) A timit Uneertai d
(Mz) A-welght | C-weight Flat clnss 2 {00} +dB) of measaremen { #d8)
a3 0.2 0.0 -0 0 020 0.6
125 L%} oo oo L3 020 0.6
250 0.1 o0 a0 15 020 0.6
00 0.0 o .0 1.3 020 0.6
1000 0.0 o0 a0 1.0 020 0.6
2 000 01 oo A0l 2.0 0nan L
4000 4 0.3 01 3.0 0.20 06
& 0an 06 .6 -2 50 0.0 07
Date of Callbration ~ : 24-27 Feb 2025 ara

The rewilty relate oniy o the Rems tested/calbrated or v magned
Artretizing the EEpot/TemiSome and pubbcity of th et aocepd i Tull G prohils e wnlis willen DEMESON & ohtEned fom the: goveme: of TETR
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THAILAND TNSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTR]

Request No, 21-68/0160 MTC Na, EEL, BP. Be0163
5. Lang-term stability
Tima B misured Value Dhewiarad value 4 Fimil U per
L] (dB} class 2 (+4B) [£.5: 1] ‘of measurement [+dB)
Biegin 940
L] 03 0.1a a1
End G40
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Freguency | Messursd Vishe Dheviated value Timit L M per
Weighting (da) Ry chss 2 {+dB) [xdB} ol messurement (B
A-weight A0 g 03 20 0.z
C-weight a4 o 0.2 0.20 0.2
Flat iy a (1 020 0.2
6.2 Time weightings at 1 kHz
Frequency | Meavared Valee Deviared value A Tirmit L inty Max ftiesd inty
Weighting 1dB) (dB) elass 2 [+dH) (0B} of measurerment | £d8)
Fust a4 0.0 L1} 0.20 02
Slow . L] o1 0.20 n2
Leq 4.0 o 0 0.20 0.1
Date of Calibration  : 24-27 Feb 2024
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

Rexquest No. 21-680160 MTC No, EEL. BF. 860168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviaed wiloe | Accepgance limii Lineeriainty Maximum-permitied uncerainty
vl (4B {dB) (dB) clan 2 (2B By of mésserement (+dB)
12 1221 ol Ll 0.30 0.3
121 121.1 [N} Ll 0.30 0.3
120 1201 [N} L1 0.30 0.3
1a 1141 al Ll 0,30 0.3
114 1140 L] LL 0,30 0.3
108 109.a 0.0 Ll .30 0.3
104 104.0 an Ll 030 0.3
w .0 a0 LY 030 3
4 94.0 0.0 Lt 130 03
B H9.0 (il 1Ll 030 03
B 240 on 030 03
W .0 0.0 L1 030 LK
74 1 0.l Ll 030 03
L 6.1 ol 130 [k ]
64 4.0 o 050 03
59 58.0 R Ll 030 03
54 5.0 0.0 L1 0.30 0.3
44 An oo 1.1 030 0.1
L 4.0 111 Ll 0.30 03
» 39.0 0.0 ] 030 0.3
M .1 01 11 0.30 0.3
1 3.2 2 L1 030 a3
Date of Calibration - 24-27 Feh. 2025
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7. Level limearity on the reference bevel range 8. Level linearlity including the level range control
Ascicipated | Messured Value | Dieviated vabse | Acceptance limit Uncenainty | Maximum-permitied uncertainey At reference level at § dB greater thin the under-range on 2 level rmnge
value (B} (4B} {dR} clss 2 (rdB) 1dR) of messsrement {=d8) Range | Ascecipated value | Measured vabe | Devimed |Acceptunce liie| Unesrtainty | Mairmsrer-permitied uncerminy
] k] 0.2 1.1 030 0.3 (4B} (dB) value (dB) | s 2 00dB) | (ndB) of measurement [+di)
3l 33 03 1.1 030 0.3 0-150 45.0 45.0 o 1.1 0.30 03
S 03 0.3 L1 0.30 0.3 30-1200 35.0 350 it} 11 030 03
110 15.0 2453 03 1.1 030 03
8. Level linearlity inclading the level range control 20-100 5.0 253 03 1.1 030 a3
Al reference sound level on the reference level range 2080 5.0 252 02 11 030 0.3
Rmge | Anticipated value | Messured value | Devisled | Acvep limitf U inty 2080 50 252 02 L1 030 0.3
[C:] (aBy walne (dB) | cliss 2 (dB) (B} of measurement (=48}
40130 w0 54.0 on o3n 03 @, Tone burst response
30-120 4.0 4.0 b 0.3 0.3 Time Tonehurst Messured value | Devialed P limi U inty permitted wncertainty
0-110 4.0 4.0 0.0 11 .30 03 Weighting | Diatiom, Th{ms) () value (dB] | cluss 2 (308 | (dB) ol measurement (+dB}
20-100 84.0 94.0 0o 11 030 0.3 200 1158 0.2 +1.0 020 03
Fast 2 98.7 0.3 v1.0,-2.5 0. 03
025 892 4.8 +1.5;-50 0.20 03
200 HitE] 0.1 1.0 .20 03
Slow
2 808 2 +1k-5.0 020 03
200 109.9 0.1 +1.0 020 0.3
SEL 2 #0.9 01 +hAy 25 020 03
02% L] 0,1 +1.5;-5.0 020 [ik]
Diate of Calibration  : 24-27 Feh 2025 '.":;9 Dhate of Calihration 24-27 Feb. 2025 3._{_9
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10, Peak T sound kevel

Bumber ol cycles in Anticipated | Measured | Deviaed |Accepiance limii) Uneenainry | M axisvam-permitied ungertainty
tesi signal walue (4B | value (@B} [ value (dB) | clos 2 (+dB) [ (4dB) of measurement | +dR)
Comglete cycle 1254 1250 4 a0 0.20 033
Peaitive halfl cycle 124.4 1243 -1 20 0.20 0,35
Megative half cycle 1244 1243 0l 20 020 035
1. Overload indication
Messursd valug (46 ) Devisted | ooeptamce limit| Uncertainty | Maximum-permilied uncestuisey
Pemsitive one-halfcycle | Megative one-talf eyche | value (dB) | chss 2 (hER) | (£aB) of memsarement {48}
132.3% 1325 00 15 0.20 0235
12. High-gevel stability
Time Measured Devisted valwe | Acceptance limit Uncestainty | Muimum-pormitted seceriainty
value (dB) (B class 2 {+dB) (+dB] of messurement (+d8)
Begin 125.0
= e 0.0 0.3 L8 11 0.1
oz

(M. Tawikint Iamsamran)

miards Laboratory
Date of Calibration - 24-27 Feh. 2025 Tidhustrkal and g Service Centre
Dhate of Tssue : 28 Feh.2023 Ref : 200126801 14001 85004
End of Certificate %0
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THAILAND INSTITUTE OF SCEENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Hegquest No, 21-6BA0160 MTC No. EEL. BF. £10168
CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Compary Limived,

Address + 122 Moo 2, T.Thatoom, A Ssimahaphoie, Prachinkur 25140,

Calibrated ot : Electrical and Electronic Standards Laboratory, Intdusirial Metrology and Testing Service Centrne.

Bai 1C, Bangpoo Induastrial Esate, Sukbonvin Rd, & Muesng, Ssmuiprakan | 0280,

Instrument Calibrated : Ambient Envirenment
Description - Saund Level Meter Temperature ({23 £3)°C
Manufsctirer CACO Relative Humidiry (50 = 151 %
Madel L6136 Arnbiens Pressure 1 (101.32541.5) kPa
Serial No. 212015
Micraphone : TOSINR No. 76236
Preamplifier 4
Standards uwed
1. Band Pass Filter Stanford Research Systens SR 650 SN 28712,
2. Condenser Microphone Brikel&Kjmr 4180 S T8R9871.
3. Deecade Attenuator Ando AL-205 S/ DO454607
4, Function'Arbitrary Waveform Generaior Agilent 332204 5N MY 44042668,
5, Drigiml Function Synthesizer NF Electronic Instruments DF-193A 5N 122037,
6. Sound Calibrator Briel&Kier 4231 5N 3005154,
7. Mensuring Amplifier Briel &Kjer 2636 S/N 1537484,
Date of Receipt + 14 Jan 2025
Date of Calibration : 24-27 Feh, 2025 'y
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Request No, 21-68101 &0 MTC Mo, EEL. BF, RT0168
. Power Amplifier Brilel&Fjmr 2706 S0 1517650,

9. Speaker Tannay Limiied, Grest Britsin Baitish Patert Mo, 213500,

10. Drigital Muliimeter Agilent 344014 SN MY 44005560,

11. Programmabde Attenuntor Tamagawa TPA-303A SN 2212,

Calibration Procedure ;

This instrament was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were hased on [EC 616721 Electroacousties - Sound Level Meters - Part 3 - Periodie tesis (2013), These calibration
procedures were related to the electrical and scoustic signal tests, The ebectrical signal test was carrsed out with the
direct measurement method. The acoustic signal test wos performed in an anechaic roam with the comgiarison
mensurement methiod,

This instrument has been calibraied against standnrds maintnined ot the Elecirical and Electronic Standands
Leharsory (EEL), which are irnceable o the Intemational Syssem of Units through the Mational Instinste of
Metrology (Thailand).

The information on actual reading is attsched berewith and the uncenainty [imits quotsd refer to the
mensured values only.

The reporied expanided uncerainty is based wpon o standard uneedamty multiplied by o covernge factor
k=2, providing a level of confidence of approximately 95%,

Diate of Calibration

- 24-27 Feb 2025 ?'-;9
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Request No, 21-6870160 MTC No, EEL. BP. 87/0068
1. Absolute Sensitivity
Heference Acuusiic Measured valun (dF) | Devistion [ Timit] U pe=mified uncerizinty
Signal (R} efiore adjusf Afser adjust | value 883 | Class 2 (+dB) [ i+am) of seasuresent {468}
W09 9.4 4.0 LEH 1.0 048 NiA
Mole: The external calibration adjustment was firsthy performed, The internal calibrtion sdjustment
was then completed o1 the display of 115.0 48,
1, Sell-generated noise
L1 Normal test
Measured value Ulngetainty M i -piTRied uhermty
dm) (+dE) ol measuremene (LAl
207 LLN U] HNA
2.2 The microphone of the sound level meter was replaced by electrical signal input device

Froguency | Measured vabie | Uneertainty| Maximum-permined uncemainty
Weighting (Al dB) of measurement (+dB)
A-Weight 15.1 LA L] B
C-Weight 199 10 A

Flar 4.7 Lt MNA

Diate of Calibration £ 24-27 Feb 2025 J{’Fg
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Request Ne. 21-680180 MTC Mo, EEL. BP. 870168

3. Acoustical signal test of frequency weightings

Frequency | Deviation from frequency response (dB)| Asceplance limit Uncertziney | Maximuene-permitted uncenaingy|
[Hz} Arweight | Coweight Fla cless 2 (4dB) (+dB) ol measurement (+dB)
125 04 o6 LS LS UL 0.6
1 000 .1 -l 0.1 L4 0.45 6
B 000 A7 07 02 50 045 o7

4., Ebeerrical signal test of frequency welghtings

Frequescy | Deviation from frequency response (dB) Ancepsanca limil Uneertsingy | Maximum-permitted wmoerlainty

iHz) A-weight | C-weight Flat ehiss 2 (+dB) +dH) of measuremest (+48)

a3 L] 00 0.1 2.0 020 06

125 0.1 0 og 15 n2n b

250 a0 00 0k is 020 06

S0 0.0 0. o 1.5 020 L3

1 000 0.0 o e Lo 0.0 0.6
2000 0.1 -0l 0.1 0 0.20 LY
4000 04 0.4 .1 30 L% 1] LX)
000 -0 6 0.2 50 020 o7

Date of Calibratbon - 24-27 Feb 2025 4,_¢9
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7. Level limearity on the reference bevel range
Assicipated | Meavared Value | Doviated vabse | Acceptance limit Uncertminty | Masimum-penmitied uneerteinky
value (<8} () (dm} chss I (4B (+dA) of measurement (+45)
122 1220 0.0 1.1 030 03
121 1210 0.0 1.1 0.30 0.3
120 12000 0.0 L1 0.30 0.3
119 118.0 0.0 1l 0.30 a3
114 1140 {i] L1 0.30 0.3
s 8.0 0.0 11 0,30 03
104 14,0 0 11 030 03
9% 59,0 0 11 030 0.3
o S0 0 W} 030 02
L 89,0 g 11 30 0.3
4 841 ol L1 030 03
™ i ol 11 030 03
74 4.0 ol 11 0.30 03 =
6 9.1 ol 1.1 0.30 03
i 0 o0 L1 0.3 03
58 59.0 oo 1) 0.3 0.3
4 0 on 1.1 030 0.3
49 49.0 an L1 030 a3
44 440 an 11 030 03
k] 9.0 a0 1.1 030 03
4 3.1 ol 1.l 0.30 03
kil EER ] L] L1 030 0.3
Date of Calibration - 24-27 Feb 2025 ﬁ{.;_&
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5, Long-term stahility
Time Measured Value | Deviotad vab | A =] u -pemmied unceriainty
{8} B} clss T (hdB) By of measurermen (+d0)
Begin 540
oo 0.3 o.1a ol
End 4.0
6. Frequency and time weightings ot 1 kHz
.1 Fréquency weightings at 1 KHz
Frequency | Measured Value Devisted value | Acceptance limit u i pearmniied
Weighting (4B} (B} class 3 (+dB} irdB) of measarement [+48)
A-weight 240 o w2 020 0.z
Coweipht 94.0 ng 02 0.0 0z
Flat 2440 i 02 020 0.2
.2 Time weightings at 1 kHz
Frequency | Messured Yalue Deesiniend vaka: A limie 1 1t =permitted encertzinty |
Weighting (dB) {dB} elass 2 {+dB) (4B of mensurement { i}
Fast w0 0.0 0.l 0.20 0.2
Slow G40 00 o 0.20 02
Leg 940 0.0 LA 0.20 02
Date of Calibration - 24-27 Feb, 2025 ile
I The resuits relate only to the Bems testecdcalirated o valoe aukred.
Aubeertisireg Mot ABnoat Centifcans and pubiicny of the medts esoept in full 2 prohilited unlzss wethen permimiar in cbtangd from the goweme of TISTR ]

FLBLMTC G R b
Haad Office Cffice/Laboratary Difice
35 My 3 Tambon Ehiong He, Amphos Khiong Lusng, 668 Wy 2 Tambon Bargpoomal, Amphos Muang Semitprsas, 196 Prahomyothin Road, Lardvac, Chatuchak,
Changwat Pasnumtrant 13120, Thalsnd Crenguat Samutprakan 16283, Thatand Banghk 10900, Tralland
Ted 68 0 2577 #i36 Tol 66 0 2333 167280 b 115, 116 Tel. (661 0-257% 1121-30 et 519, 5225, 3217
Fovd {661 O 2577 900% 58 03 121% D40 I8 (08 1954 SHET
E-mal : micgtictronth Webibe : s tisironi

P A

HEC-TISI-TIS | T02d
CALIBRATION (07T

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARCH (TISTRY

Request No. 21-680160 MTC No. EEL. BF. 81/0168

7. Level linearity an the reference level range

Afaipabed | Measured Yaloe Deeviated value Avecepiance limit Unceriamiy Mol rmirm-permined uncertainty|
vatue (S8} L) [} cls 2 (+dB) (BT of measuement [+dA]

iz 32 02 1.1 030 03

3l 32 02 1.1 030 0.3

in ing 03 1.1 030 03

8. Level linearlity including the level range control
At reference sound level on the refirence bevel range

Range Anticigaied value | Measured value | Devisted | Aoceptancs tmit] Useertaisey | Maximum-permified unsertainty
dap 1B} value () | class 2 {+dB) [+dB) of messureiment (xdi)
40-130 4.0 .0 00 1.1 030 o3
30-120 5.0 4.0 o0 11 0.50 03
20-110 5.0 4.0 0.0 1.1 0.30 03
20100 540 ad.a ng 1.1 0,30 03
Date of Colibration  : 24-27 Feh. 2025 i i‘l’

|
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8, Level Hnearlity including the level range contral
A reference level ot 5 dB greater than the ander-range on a level range

P A

NSETISITIS 1025
“FHTISTR CALIMLATHIN 37

Range Anticipaed valus | Measuned value | Devimed | Acceptamee e Uneersainty | Maximum-pesmitied uncertainty
(B {dE) walue (dB) | class 2 (=dB) (B} of measurernent (a8}
0130 45.0 450 o 1 0.30 w3
M-120 350 350 o Ll 0.30 03
20-110 5.0 153 03 Ll 0.3 3
100 50 152 02 LI D 0.3
2050 50 5.1 ol 11 050 a3
20-20 250 Mo -l 1.1 0.30 03
0, Tone bursl response
Time Toneburs! Meswored valse | Devisted |Aocep Timnit| L L i pen o uncertainty
Weightieg | Duration, Th (ma) By wvalue (dB) | class 2 {(4dB) (+dBY of mesurerent { IR}
200 1158 -0.2 1.0 020 03
Fast z 989 -0, +1.0;-25 020 03
0.2% Bou =10 +1.5; =50 020 03
200 1083 -0.3 +1.0 0.0 03
Slow
F Bo.B -0.2 +1.0;-5.0 0.0 03
200 1069 0.1 +1.0 0.1 03
SEL 2 Bo.9 0.l +14y-25 0.30 03
025 BOLG 0.1 +1.5; =50 0.20 03
Date of Calibrstion : 24-27 Feh. 2025
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Thie teslty relste ooy o the Bems testecralbrated of vale mogned
Attt W ReportCerslicats and gublioty of W sl ceept in Sl ass prohisted unless withen perminsen i attaired Bom the govema: oI TISTR

FrABL WTC 002 Rev. 3

Hen Cifice

A% W 3 Tamibon fhiong Ha, smphos Khiong Luang,
Changveyt Pathumithard 12120, Trastand

Tk, Ve 0 IETT D36

Fas. (58} 0 2577 2008

Office/Laboratory
50 M E Tambon Bangpoomal, Ammphos Muang Sarmdpakan,
Chargwat Samiriprakan 10283, Thaland
Tel. 6461 0 2323 167380 er. 115 118
15 08 %210 D440
E-madl = micgtivienth Wobsing : e tistronth
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Office

L5 Pratoimpoanin Read, Lacdyao, Chatuchak,

Eangock | 1500, Thafand

Tel. (56} @ 2579 117130 mat. 5319, 5225, 5207
(e OB LEEE BEIT

CALIBRATION 37

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH CTISTRY

Hequest No. 215840160 MTC No. EEL. BP. 870168
10, Peak C sound bevel
Numberafcyelesin | Anticipated | Messured | Deviated |Acceptance limit] Uncertainty | Maximum-pensined uncertainty
fest signal value (B | value (483 | value (dB) | class 2 (4B} | (4B} of measuremneni {45}
Camplete cycle 1254 1255 1 3.0 0.20 035
Pagitive balf cycle 1244 1243 -0l 0 0.10 035
Negative half cyebe 1244 1243 0.1 0 .20 035
11, Owverload indication
Measured value (dB) Diviated limir| 1 Ity | Maximum-permitted
Pusitive one-tlfcycle | Megative onechalf cyele | vadue (B} | class 2 (+dB) | (+dB) of measwrement (+d8)
132.5 1325 0.0 1.5 0.20 0.25
12, High-level stabliity
Time Mesuned Dievinted vaboe | Anceptance Timit U Max d
vadue (d8) (B} chss 2 {1dB) (+d8} of messurement {248)
Hegin 129.0
o0 0.3 0.10 0l
End 129.0
Calibrated by : Approved by
RO = S S

{Mr. Tawikisi Jamsamran)

Electrical ﬂmmmlnmn

Advertining the: Report Cerificate and publicly af the resutis except in full ane prohibited urless writhen permhsion & cllsned from the govemar al TETR.

Date of Calibration  : 24-27 Feb.2025 Industrial Metralogy and Testing Serviee Centre
Diate of Issee : 28 Feb 2023 Ref ; 200126801 1400185005
Ensl of Cerificaiz 9/9
Tha n wlat ardy o the iberms ftwcdcatvated o olue ssgned

PRABLMTC002 w5
Office
1% Phahonyothen Foed, Ladyas, Chatudhak,
Banhok FOR00, Thadand
Tl 4660 0 2579 112130 met. 519, 5225, 5217
{58 08 1835 6EZT

Hesd Office OfficaLabontory
35 fu 3 Tambers Helore Ha, Amphon fhieng Lusrg, 868 W 3 Tamien Sangacomas, Amphos Muang Samuiprian,
Charspecat Pathurrthen 12150, Thatand Chengwat Samutprakan 10283, Thaiand
Tl G 0 2577 9000 Tel 4562 0 2323 167280 ast 115, 116
Faec, (260 0 2577 3209 aE) [d 3213 M0
E-mail | msgtisty o th Wetisite © v istronth
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e 1

THAILAND INSTITUTE OF SCIENTIFIC ARD TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21680160 MTC Mo. EEL. BP. BEA0168

CALIBRATION CERTIFICATE

Submitied by : Imegrated Research Center Company Linired,

Address : 122 Moo 2, T.Thatvam, A Srimahaphate, Prachinbari 25140,

Calibrated at  : Electrical and Elecironic Standards Labarmtory, Industrial Metrology and Testing Service Cenire,
Sui 1C, Bangpoo Industrinl Este, Sukhumvit Rd., A Muang, Samusprakan 10280

Instrument Calibrated : Ambient Environment

Deseription : Soand Level Meter Temperature (2 £3)eC

Manufactarer P ACD Relative Humidity (50 = 15) %

Maodel : 6236 Amhicn Pressure : (101.323+1.5) kPa

Serial No, $ 212016

Microphone = TOSINR No,T6237

Preamplifier H

Standards used :

Bard Pass Filter Stanford Research Syabems SR 650 5/ 26712,

2. Condenser Micraphone Friel&Kjer 4180 S/ 285957].

3, Decade Attenasior Ande AL-203 SN 064602

4. Function/Arbitrary Waveform Generatar Agilent 332204 SN MY44042608,
3, Digital Fanetion Synthesizer MF Electronic Instraments DF-1934 /N 122037,
5. Sound Calibraior Brilel&Kjmr 4231 S/ 30151354, |
7. Measuring Amplifier Briiel& Kjmr 2636 SN 1537454,

Dhate of Receipt 1 14 Jan. 2025

Date of Callbration  : 24-17 Feb 2025

1/9
-

Head Officn

15 b 3 Tamben Ehiong ba, Amphcs Khicng Lusng,
Chianges Fashumitani 13127, Thalland

Teel, (581 @ 2577 9036

Fooe, 1651 0 2577 5005

The ieslis relate Gniy to the Rems testeddorl brated or valu dsignd.
At i RegetCerificae and pubdicily of o resudts ewepd in full ase prodhititied wnless wiithen parmibsion i abtsresd o the govemon of TISTR |

THAILAMD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-680160 MTC No. EEL. BP. 880168
B. Pawer Amplifier Brilel&Kjar 2706 5/ 1517650,
% Speaker Taneay Limited, Great Brimin British Patent No, 215300
10, Digital Multimeter Agilent 344014 S/N MY44005560.
11. Programmable Atienastor Tamagawa TRA-3034 SN 2212,

Culibration Procedure ;

This instrument was calibrted by using calibration procedures no CP-102-02 and CP-102-03, which
were hased on IEC 61672-3 Electroacoustics = Sound Level Meters < Part 3 : Periodic sests (2013), These calibraticn
proscidunes were relabed bo the electrical and acoustic signal tests. The electrical signal test was carried cut with the
direct messesement metlod. The acoustic signal test was performed in an anechaic room with the comparison
measuremnent method.

This instnemsent has been calibrated agninst standards maininined at the Electrical and Electrondc Standards
Labaratary {EEL}, which are traceable in it [niernstional System of Unsts through the National Instituse of
Metrology (Thailand).

The infarmation on sctual reading is sitached berewith and the uncertasnty lmire quoted refer to the
mveasured values only.

The reported expanded uncertainty 18 based upon a standard i
k=2, providing 2 level of confidence of approximazely 93%,

multiplied by & g

Date of Calibration  © 24-27 Feb 2025

2/9
T

The: resulls relate eoly b o Rems eaed/calieated of walue ssigned
Arkvartising the ReporvCerticaie and pubicry of the teslts maoet in full g probitited unkess witten perrission i cbiaingd from the goveenor of TISTR

ML A TC S0 Frawe 5

CfficmiLabiorabary
40 W 7 Tarmbon Morgpocme, Armphon Muarns Serutpaban
Changuat Samuipraian 10580, Thatard
Ted. (561 0 2323 167280 et 115, 116
|61 08 3205 B4
E-mall - mitgtissonth Website | wwaw tissronth

Tel. iG] @ 2579 112030 et 5300, 5255, 5017
e} 08 12600 £BIT

FaiLBL T R 5
Head Office
35 Mu 3 Tarrleers Khlong Ha, Amphos: Krlong Luang,
Charwpmal Pathusrthan L2120, Thalasd
T, 6l 0 FIT e
Foox {880 0 2577 9009

Office/Laborarory
6 Mu 2 Tambors Bargpocma, Amphos Muang Samuipokan,
Chirgmnt Sarvuljrkan 156805, Thatand
Tl $860 0 3303 167200 ma. 115, 118
561 0 3210 Bau
E-mad : micgtistronth Wbt : st

Gfficn

194 Praharysthin Road, Ladyss, Chabuchat,

Barghoe 10900, Thailard

Tel 841 0 2575 1171-50 wxi. 5219, 5225, 5217
164] 03 1835 6827
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRS

Hequest No. 21680160 MTC N, EEL- BP. 880168 Request No, 21-680160 MTC No. EEL, BP, B2TI6E
1. Absolute Sensltiviry A, Aconstical skgmal test of frequency wﬂlhg
Reference Acoustic Measurad vale Divintion | Acceptance Fmin| Uncertainty | Masimum-permnined uncenaingy| Frequency | Deviation from frequency rosponss (dB) A Fimit K B P umcertainiy
Signal (dB) (dB) value (8B} | Class 2 (+48) {=2dB) of mezsarement (+dB) Hz) A-weight | C-wesghs Fla lase 2 (2dH) I+dR) al sneasurement (+d8)
9399 4.0 oo 10 0.48 LI 125 05 a5 04 15 045 05
Node: Mo sdjustment. 1 00 Al =0l o 1.0 045 06
800D o - | -1.7 =L1 50 045 [/
I Self-generuted naise &, Eleetrical signal test of frequency weightings
2.1 Mormal test ey Deviation from frequescy resposse (B ) Azceplanee limit Uneertainry | Maximum-permined unceriainty
Migured value Unceriainty Maximum-permitied uncertainly (Hz) A-weght | Coweght Flat cleas 2 (+d8) (adl) of mwasuremist (18]
(d) (+d8) ol measaresnent (48] 63 0.1 [1] .1 20 0.20 06
213 10 LI 125 oo L] [LE1] 1.5 0,20 L]
250 (LAY L] 0.0 1.5 0.20 LiE]
1.2 The microphone of thi sound level meter was replaced by ebectrical signal input device S0 ] 00 ol 1.5 G20 o6
Frequency | Measured valoe | Uncertsiney Bdnximum-permitted wncertaing: 1000 on L] 0 1.0 020 06
Weighting (d8) (+dB) of mieasunement (+485) 2000 0l 0.0 Q.1 0 020 X3
A-Weighs 142 0.10 A 4 000 04 -0.3 41 30 020 0.6
C-Weight 181 Q.10 NA & 000 “hf =06 4.2 50 020 7
Flat 235 LR L] N/A
Drate of Calibration - 24-27 Feh 2023 3':_'9 | Date of Calibration  : 24-27 Feh, 2025 4;}9

THAILAMND INSTITUTE OF SCIENTIFIC AMD TECHNOLOGICAL RESEARCH (TISTR)

The sequliy relabe onfy o the bems testedicafibraried or value amiened

Acheeriizing the ReportCeniNicaie and publicty of e rslts seoep in Bl ae prohibined unles stimn pesission s obtined from the goemon of TETR

The results relate onty bo the Rems testedicalibrated or vabue mained

Adeoridng the FepatConificas e publicity of th smults seept in fll ae probiisted unless vitlen perision & obtaned from e goeanor of TISTR

FRBE ATC D02 R §
Hisad Offica
&5 Mu 3 Tamkon khiong He, Amphos Khicng Luang.
Chargwat Pattwrrhant 12120, Thellard
Tel (6610 2577 5056
Fa 1640 0 2577 90060

Offica

106 Prasharyuthin fesd, Ladyao, Chatuchak,

Banghok Y000, Thadand

Tel 1651 0 2579 1121-30 ext. 8319, 5125, S2LT
I64] 03 1885 GEZ7

Cffice/Laboratory
668 W 7 Tambon Bangroomal, Amptos Musng Samutprakan,
Crargvai Samuipraban 10280, Thadand
Tist 466 0 2323 1672-80 @t 115, 116
dEE0 (6 B21F M0
E-mad - IS S th ARG - w0
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NSC-TISI-TES 173

FWLBLMTC.002 Rev.
FHead Dffion

35 M 3 Tambon hiong Ha. Amphos Kilong Lusng,
Chengwert Paftwmifard LE120, Thatand

Tl (561 0 25T7 9036

Fax. (6510 2577 Wl

Oifioe/Laborabory
658 Wi 2 Tamibon Bangpocma, Amphce MUSng Samutpiskan,
Crangwai Samutpraan 10080, Thatard
Tl (S6) 0 2323 167260 i 115, 116
(a0 8 B20E D
E-iml : PR et VI : Wi RIS

D A

NEC-TESI-TIS 19023

Offica

104 Phabaryothen Road, Ladyen, Chabuchak,

Darghoic 1R300, Thastared

Tel, G600 0 25T 1121-30 mei, 5215, 5225, 5217
6] D8 1838 G827

CALIERATHIN (037 —
THAILARD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
Request Mo, 21-6R101 60 MTC Now EEL. BP. B2016E
5. Lomg-term stability
Tama Measured Value | Dievisted value Acoeptance limit Uncertainty Mazimum-pemminied uncerizinty
I8} (dH) class 7 (dB) L) of messurement |+dB}
Begin 4.0
00 03 [ 30 0.1
End 4.0
&, Frequency and time weightings st 1 kHz
6.1 Freguency weightings at 1 kHz
Frequency | Messaed Value | Deviaied value Rimit L inky perrnil
Weightang (B L1 chass 2 {#dB) =By of measurement [+dB)
A-weight 4.0 0 0.2 .20 02
C-weight LN 4.0 0l 0.2 02
Flat 40 L] 0.2 020 0.z
6.2 Time weightings at | kHz
Frequency | Measured Vilue Deviated value iz L i il parmi ¥
Weighting LE) () class 2 (4dB} (B} of messarement (+dB)
Fast M0 i 0.1 0.20 0.2
Slow 4.0 o 0l 0.20 02
Leg 4.0 oo 0.1 0.20 0z
Date of Calibration ~ : 24-27 Feb, 2025 s
[ The rasules relaie enly t th il siedicalioated or value sgned
Acksrtiing the Reports/Certficene and publicty of the results ascept in fUll ae prosibited uniess written penmhsion i obiained from the gouemeas of TISTR

— CALIBRATION 0037 D
THAILAND PISTITUTE OF SCIENTIFIC AND TECIENOLOGECAL RESEARCH (TISTR)
Request No. 21-650160 MTC Na, EEL. BP. BR0163
7. Level linearity on the reference level range
Ancicipated | Meswred Welse | Devised value | Acceptancs limil Uneertainry Maximum-permitied uncestaisty
value (6} B} () class 2 [(+dB) 1B ol measwemen [dB)
122 1221 ol LI 30 0.3
121 1211 (3] 11 030 0.3
120 1200 (IR 1.1 030 03
119 01 L1 030 03
114 114.0 o 1.1 0.30 03
0] 1080 0. 1.1 0.30 03
104 10,0 o L1 0.30 0.3
e 90 (L] Ll 0.30 03
54 W0 o 11 0,30 0.3
B B9.D 00 Il L] 0.3
a4 83,9 1 L1 030 03
k] TES 41 Ll 030 0.3
T4 T4 0.1 LI 0.3n 0.3
& 59,2 0l L1 0,30 03
(2] 4.0 0.0 1Ll 0.30 0.3
» 8.0 oo LI 0.30 03
5 540 0.0 Ll 0,30 03
49 49,0 0.1 L1 0.30 03
44 441 il L1 030 03
» a0 0.0 Ll 030 03
£ 341 0.z L1 030 0l
ki 32 0.2 1.1 030 0.3
Dute of Calibration  © 24-27 Feb. 2025 ﬁ_,-;!'
Thez pesulis relate only G0 the items esbed/tatbried or velue assgned
Febvertiira shar AepunCersicats and publicty of the v esapt 0 full am peobed unlns witin permission & olifned hom the gowenor o TETR. |
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Fae (681 0 2577 #0090

Offies
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OfficeLaboratony
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGICAL RESEARUH (TESTH)

Request No. 21680160 MTC No, EEL. BP. 880168

T. Level linearity an the referonce level range

Anticipaind | Measured Ve Deviaed value Agcoptance lmi Uncerainty Maximumepermiined uncemainty
value (dB) da) (4B} class 2 (248} (am) af measurement [4dB)
-] 122 0.2 11 030 03
—
1 bz 1% 11 3o 03
0 UK 0.3 11 0,30 0.2

FRAUBL AT S02 RS
Haad OfMfica
35 M § Tarmbians Fhilorg Ha, Amphos Bhlone Luang
Changwat Fathumthan: 12120, Thaiand
Tel (56 O 2577 2004
Fan_ D361 0 2577 WHA

OfficaLabortony Office

€6 Mu 2 Tamibon Bengpoormal, Amphos Muang Samutprakan, 104 Phahoryoihin Road, Ladyan, Chatuchil,

hangwat Samutprakan 10280, Thafand Harekot 10000, Thadard

Tel (5600 233 LET2ED oat. 115, 116 Tel 60 0 2572 11:0-30 el SELS, 3225, 317
0508 3219 a0 VR T TR G

E-mil : evbogilisty o0th Webahe | wiaiw SS1T.000

D A

MECTISITE PTOS
TITETR CALIBRATHIN DHOAT

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARTH (TISTRE

Request Mo, 21-6801 60 MTC No, EEL. BP, READ162

10 Peak C sound level

Number of eyeles in Anticipmted | Messorsd | Devisted |Acceptance limit) Uncenaingy | Macimuom-permitted snesrainy
st signal valug (4B) | value (dB) | value (dB) | class 2 (+dBi 4dB) ol mezasunement (+d8)
‘Complete cycle 1254 1233 =01 30 02l 035
Positive half cyele 1244 1243 0.1 0 020 0.35
Negative half cycle 1244 124.2 -0.2 0 020 0335

11, Owerload indication
Dieviged | Acceptancs limit] Uscertaingy | M srarpermitied snosrainty |

Measured value (d8}

Pogitive ane-hall cycle | Negative one-hall cyele | vafuoe (d8) | class 2 (+dH) {=dB) ol measurement (+d8)
1325 132.5 0 15 0.20 028
12, High-level stahbility
Time Measured Devimed value | A ] u d uncertainy
walue 1dB) (dE) cliesa 2 (+dB) .- of messuremen! { 261
Begin Lz
oo 03 .10 ol
End 129.0
Calibrated by

(Mr. Tawikist lamsamrn)

Electrical nd Ech B bl rés Laberatory

Industrinl Metrology aml Testing Service Centre
el : 201 126800 | 400)1 85006
End of Certificats 99

Diate af Calibration : 24-27 Feb.2025

Date af Issue 1 28 Feb, 2025

8, Level linearlity including the bevel range control
At reference sound level on the reference level mnge
Range Anticipated valoe | Memsred valoe | Devinted | Acceptance limil] Uncertainty | Maximumrpermitted gncenainty
idB) (dBj walue (dB) [ chass 2 (2dB) +dB) of measurement (+dB1

40-130 K0 4.0 0 L1 0.3 0.3

30-120 4.0 4.0 0.0 L1 .30 ¢3

20-110 4.0 4.0 0.0 L1 0.3 0.3

20-100 4.0 a4.0 0 1.l 03 03
Date of Calibration  ; 24-27 Feb.2023 19

_--_ The sesults mhate anly 1o the bems feyhecécalibated or uslus axiged. i

bt sing the ReporCedificaie and publiciy of the sesutts emcept in Al are prohibited unies rrd.'mpn-"ﬂnslcr i obkained from the sananfor of TISTR

The sesulis relabe enty o the dems 1etecicaibaied or value asined
Suchviniirg She g Centficatn and gblicity of the mdts maept in Al e prohibited unles st peemiian b obtanisd from te: govemor of TETR

FuEL MTC.D02 A §

Hend Office DificesLaboratory Office
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Crangest Pathurmnan 12090, Thaiasrd el Safiuiterabar 10280, Thalend Barghok 10800, Thatanc:
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TUTETR CALIBRATION 0017

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
| Reqaest No, 21-68/0160 MTC Ne. EEL. BP. 880168
B. Level linearlity including the level runge comtrol

A reference level at 5 dB greater than the under-range an a level range

Ringe Anticipated value | Measured vabee | Devised |Accepnce Uncemainty | Measiervsm-permitted unertainty|
(E1) (GLH value (dB) | class 2 { 2B} ixdB) al mesurement (+dB)
A-133 45.0 45,0 00 L1 0,30 0.3
H-120 350 150 0o L1 0.30 0.3
110 250 5.5 0.5 11 030 03
X-100 50 54 [Hes L1 030 03
2000 5.0 5.3 o3 1Ll 0 03
20-80 5.0 32 02 11 030 03

9. Tone burst response

Tame Tonehurst Messwred value | Devaalad | Acceptasce li Unczrainry | Macimen-permised uncerainty
Weighting | Eweation, Th (ms) (dB) e (dB) | closs 2 (£dB) {2dB) of muasurersee (I8}
20%) 1159 4.1 +1.0 a.20 0.3
Fast 2 98.1 0.8 +1.0; 23 0.20 03 |
0.15 802 4.8 +1.5;-50 0.3 03
206 1045 .1 +1.0 020 x]
Slew
2 BEE 0.2 +.0; 5.0 020 0.3
200 LR 0.1 +10 020 03
SEL 2 0.0 o0 +1.0; -1.5 0220 0.3
0.25 09 0.1 +1.5, -5.0 n.2o 03
Diate of Callbration -27 Feb.2025 B9

This fésulls iaite anty to the Bems tedeclialibotid o valus scsaed
Adwertisng the Feport Tertficabe and publichy of the resulis eeept in Sl e prohBited unless witten permission b chitsined from the soeaned of TISTR

FALBLMTC 02 A&
Huad Office
35 pa B Tamibson Kbl Ha, Arphos dhiong Luamg,
Changeat Pathumitent 12120, Thadand
Tl (a4l 0 2577 B0
Faw. 00 25TT S009

Offica/Labratory Office

£68 Wy 2 Tambion Bengponms, Amphos Wusrs Serutpaian, 196 Fhabonyothin Rosd, Ladvan, Chatuchak,

Changwat SarmiAprkan 10200, Thaland Senghck 10903, Thaiand

Tel (8600 2323 167280 ast. 115, 116 el (88} 0 2670 112150 we. SHS, 5225, 5207
(56) D8 3215 WHD 61 08 MR 03T

-l ety orth Wetine | v tiste oe At

Mirgas Specialty Guses
Adrgas 154, LLE

Goo Union I.:mulr.F.Md
Cimnsstinann, K o8y

Alrgas eam

Airgas

1 fer Licuds comgeny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number EQ3NIBOEARADD 20 Reference Number:  A2.401 2850181
Cylinder Mumber LL193324 Cylindar Valuma: 834 CF
Laboratony: 124 - Rivertan [SAP) - NJ Cylinder Prassure. 2215 PSIG
PGYR Number, BEI018 ‘Vatve Qutiat 66
Gas Code: RO NOX 502 BALN Cerlification Dale: ~ Sep 05, 2018
Ex lon Date: Sep 08, 20
Cortigabin periaer

el i aordasee wit “ERA Tracenteny ﬁmvnurmﬁum wm.m;.ms«.mv-mfymwm--:iu
201 recys

BOLF-LUT, Laing e anery procederes lsies. Anal gl arakical 8 cyincer nu & kot anakie
ety &8 iiked Beiow wih i evel of §5%. There arm 2o =i A A Ve m oF AR vSRG s A EaRcoe B
wobumaiohin bass uniees odhenwibe nowd
D ot Ltk This Crlirader below 330 gag. L6 0T i

ANALYTICAL RESULTS

‘Component Requosted Aotual Fratocol Total Relative Assay
Concontration Conoentration Mothod Uncestainty Dates

—_— e
L= 50.00 PPM 0.7 PPM [1] #i- 145 MST Teitiabii 0B27/20%8, 0RUS2018
MITRIC CHODE G000 PFM E0.ET FFM @ +i- 1A% NEET Treceable DETT201E, HIS2098
SULFUR BICNIDE 5000 PPV 5054 PP o +i- 1.0% NIST Traceable OBZ72098. 0BUS2018
MITROGEN Balsricn

I
CALIBRATION STANDARDS
Typs i Cylindar Na Concenration Uncariainty Expiratian Dibi
WTRM TB0RMS [E LN 5042 PPM BITRIC CRIDEMNITROGEN = 0E% Jun 2T, 2020
PRM 12368 804115 2088 BPM NITROGEN DICODEAE R Jun 1z, 2T
GMIE TOHI 0 0 GO 101 PP NITROGEN DICKIDENTROGEN o 3% dun 01, 220
NTRM 14010327 KALDOSITE 4908 PPM SLLFUR DIOXIDEMNITROGEN - 10% Apr 17, 024
Tha SR PO or MGM ot abaws i only in nefernce i fha GV uwed it saary and nof par of e sk
ANALYTICAL EQUIPMENT

InstrumantfiaksMose! anabytical Principla Last Muitipoirt Calibration
iclet 6700 APW110030 NO: FTIR Aug T, 2078
Nicolet 5700 AFWH100301 NO2 FTIR Adgg 31, 2098
Hioolet GO0 AFW 100301 302 FTIR Aug 30, 2078

Triad Data Available Upon Reguost
NOTES:PO# 5218000235

et weight 2735 grams
Gross weight 17383 grams

This calibration sid. has besn cartified in accordance with the May 2012 EPA Traceability
Dooumeant EPA-B00R- 12531, All tesing processes and measurements canform 1o the re
FEONEC 17025 and to Argas |50 30012008 and refate only to lems derdfied on this oo
are certified 10 be NEST Traceabke with total uncertainty as delailed under Analycal Unce,
document shall not be reproduced in full without weiien approval of the issuer,

TESTING CERT Mo, 318205

- |
\" l.‘)ﬂ-._\}\}kﬂrx C

Approved for Release
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- Adrgus Specialty Guses
Adrgas UEA,
3 G0 Ui Landing Road

i i Liczuicde company Cimnmminsnm, M eferry-oooe
Airgasoom

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbar: EQINISSESNAD0H0 Rafarence Mumber:  82-801285015-1
Cylinder Number: LL183324 Cylinder Valume: 834 CF
Laboratory: 124 - Rivertan {SAP) - NJ Cylinger PFressune: 23156 PSIG
PGWP Mumber B52018 WValwe Dutlal 6E0

Gas Code: WO NOX 502 BALN Cartification Date: ~ Sep 05, 2018

Expiration Date:  Sep 05, 2028

Eartfcaten Farormd i sccondancs win "BPA Tracesbity Protocel bt ASLEy snd Crcaton of Gaasoun Cal bration SLardscs (May 221307 dscamen GRA
BOAR. L2511, L) I8 a8aip prooadures ksl Anilios Methodsiogy does sol g comastion for acalbosl imterencs. THs cylnser Sas @ kil analybed
uncarainly an atnied Daines with 8 coTiience wel of §E%. Trens pre so sgrdican epuries wah aFecr e it of thes calbrkan e A sascenizaions e 0n B
NOhATIATHITH DK LTHIRE DA rd

D Wot Las Tig Grlraie daw 36 959 18 0.7 megumanen
ANALYTICAL RESULTS
G pardn Fequested Agtual Pratocal oial Relative Agsay
Cancentration Concantration Method Uncestainty Dlabes.
=3 BOL00 PR 50.71 FPM a1 +1.4% NIST Traceabie ORZF2008, IN05H2018
ITRIC CHDE BO00 BPY 5087 PP @1 +i+ 1 4% SOST Traceabln DRETE0NE, DRDNENN
SULFUR DIOMIDE S000 PP LR ] (2] +i- 1.0% NS T Traomabin OBTTR008. DR0KZIT0
HITROGEN Blanin
CALIBRATION STANDARDS
Typs Lotin Cylindar Na Concamration Urscsi rimirity Expiratian Date
NTRM BOSHEIS CLARE B4 BEM RITRE CHODEMN TROGEN e 00 Jun 27, 200
] 12388 EA{411% 2086 PP MITROGEN DICRDEMR - 18 Jun 3 2 F
aMIS TOL01H04 COS0041 5,101 PPM MITROGEN DICRDENITROGEN - 200 Jua 01, 2020
NTRM 14010527 HALDEETH 4008 FFM SULFUR DIOXIDEMITROOEN = 1.0 Ape A7, k4
Thm SRV P or A o mbaw [n onty in reference IS i GVIS USS3 11 118 SALSY 04 131 part of 8
ANALYTICAL EQUIPMENT
Instrumantitakes Mocel Anakytical Principla Last Muttipalmt Calibration
Micolst G700 APWE 00381 NO [ Airg . 2078
Nizsiet 6700 APWH 10291 NO2 FTIR A 31, 2008
Hicolet BT00 AFWH 100081 202 FTIR Aﬂnama
B

Triad Data Available Upan Reguest
NOTES:F0a 8218003935

Mot weight 2735 grams
Gross weight 17393 grams

This calbration std. has been certified in accordance with the May 2012 EPA Traceabiity P
Dagumant EPA-BOOR-12531, Al 15Ing Drocasied and Messraments confom 1o tha e
FSONEC 17025 and (o AkFgas 150 B004:2008 and redabe only b ilems dentfiod on s o8
arn cartiied o ba NIST Tracesible with tial uncerainly as delafed under Analyical Unceg
dicumani shll not be reprodiaced in full without wrinien appraval of ihe issusr,

TESTING CERT No. M8L05

I
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ariuatie Fdimred
1 | Aldrin Liquid-Licuic Extraction, Gas Chromatographic Metheod™
2 | Arsenic 1} Digestian, Hydride Generation/étomic Absorption
Spectrometric Method!
2 Digesstion, Inductively Coupled Plasma MethadH!
3 | Barium Digestion, Inductively Couplad Plasma Method™
i | @BHC Ligpaied-Licquied Extraction, Gas Chromatographic Method!
5 | B-BHC Liguid-Liguicd Extraction, Gas Chromatographic Methad!!
& | B-HC Liguid-Liquid Extraction, Gas Chramatagraphic MathodH!
T |y-BHC Liguid-Liguid Extraction, Gas Chromatogragihic Mathod!?
B | Blochernical Crygen Demand | 1) 5-Day BOD Test, Azide Modification Method!
2} 5-Day BOD Test, Membrane Electrode Method™
2 | Cadmipm 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digesticn, Inductively Coupled Plasma Methad
10 | Chemical Owygen Demand 1) Closed Reflu, Titrimetric Method™
2) Closed Reflux, Coloimetric Method™
3) Oper Beflux, Titimetric Methad™?
11 | Chlerdane Liquic-Liguie Extraction, Gas Chromatographic Method!!
12 | Chromium 1) Digestion, Direct Ar-Acetylene Flame Method™
Z) Digestion, Inductively Coupled Plasma Metheod™
13 | Color ADMI Weighted-Ordinate Spectrophatometric Methad!
14 | Copper 1} Digestian, Direct Air-Acetylene Flame Method®!
2) Digestion, Inductively Coupled Plasma Method™
15 | Cyanide 1] Distillaticn, Colorimetric Method!!
2) Tatal Cyanide after Distillation, by Flow injection
Anglysis Method™
16 | op-00T LiguickLiquid Extraction, Gas Chromatographic Method™
17 | a4-0DD Liguid-Liquid Extraction, Gas Chromatographic Method™
18 | 44-DDE Liquid-Liguid Extraction, Gas Chromatographic Method™
19 | 44-00T Liquid-Liguid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liquid-Liquid Extractian, Gas Chromatographic Method™
21 |Endosulfan | Liquid-Liguid Extractian, Gas Chromatographic Method
22 | Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liguid Extraction, Gas Chromatoeraphic Method™
24 | Endrin Ligquid-Liquid Extraction, Gas Chromatographic Method™
i

25 Enclrin aldehy\de::
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25 | Emdrim alde e Liquid-Liguid Extraction, Gas Cheomatographic Method™ 1 fcenaphthene 1) Liguid-Liquid Extraction, Gas Chromatasraphic T
26 | Formaldeyde Distillation, Colarimetrc Method™ Method!
27 | Free Chlarine 1) lodometric Method™ 2} Liquid-Liguid Extraction, Gas Chromatographec/iiass
2) DPD Ferrows Titrimetric Method™ Spectrometric Method!
2 | Heptachlar Liquid-Liguid Extraction, Gas Chromateeraphic Method 2 | Acetane Purge and Trap Gas Chromatoeraphic/Mass
29 | Heptachlar Epaxide Liguid-Liquid Extraction, Gas Chromatographic Method®! Spectrometric Method™
30 | Hexavalent Chromium Colormetric Method™ 3 | Aldriny 1) Licuii-Liquid Extraction, Gas Chremategraphic
31 | Lead 1} Digestion, Direct Alr-Acetylene Flame Method!! Method™
2 Digestion, Inducthvely Coupled Plasma Method!™ 2) Liguid-Liquid Extraction, Gas Chramatagraphic/Mass
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method™ Spectrometric Mathod™
2) Digestion, Inductively Coupled Plasma MathadHl 4 | Anthracene 1} Liquid-Liguid Extraction, Gas Chromatographic
33 | Mercury Digestion, Cald-Vapor Atomic Absorption Spectrametric Method
fathad! 2) Liquid-Liquid Extraction, Gas Crwomatographic/Mass
3| Methoxpehlor Liquid-Liguid Extraction, Gas Chromatographic Method™ Spactrometric Method™
15 | Nickel 1) Digestian, Difect Air-Acetdene Flame Method® 5 | Antimany Digesticn, Inductively Coupled Masma Method™
2} Digestion, Inductively Coupled Plasma Method™ 6 || Arsenic 1) Digestion, Hydride Generation/Atomic Abserption
36 | Cil & Grease 1) Liqiid-Liquid, Partition-Gravimetric Mathesl Spectrometric Method!
2] Sehlet Extraction Method™ 2) Digestion, Inductively Coupled Masma Methed™™
3T | pH Electrometric Mathod™ T | Atrazine Liquid-Liguid Extraction, Gas Chromatagraphic/Mass
38 | Phenols 1) Distillation, Chloroform Extraction Method!! Spactrometric Method
2) Distillation, Girect Photcmetric Method™ ] Bariurm Digestion, Inductively Coupled Plasma Method™
39 | Selenium 1) Digestion, Hydride Generatian/dtormic Absorption % | Benzlalanthracene 1) Liquid-Liguid Extraction, Gas Chromatagraphic
Spectrometric Mathad! Mthod™
2) Digestion, Inductively Coupled Plasma Method®! 2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
&0 | Sulfide 1} lodometric Method® Spectrometric Method™
2} Methwlene Blue Methodt 10 | Barzene Purge and Trap Gas Chrormatosraphic/Mass
41 | Temperatize Laboratony ard Field Methods™ Spectrometric #ethad™
42 | Total Desolwed Solids Oried at 180 °c# 11 | BenzolbMucranthens 1) Liguid-Liquid Extraction, Gas Chromatographac
a3 | Total Kjeldahl Mitrogen Serni-Micro-Kjeldabl Method™ Mathod!™
44 | Tatal Suspended Sclids DOried fram 103 ta 105 °C'9 2} Liquid-Liuiel Extraction, Gas Chromatoaraphic/iass
45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method; Spectrometric Method™
Colarimetric Method: Calculation™ 12 | Berzolklfluoranthere 1) Liquid-Liguad Extraction, Gas Chromatceraphic
2) Digestion, inductively Coupled Plasma Method, Metho™
Colormetnc Mathad: Caloulation™ ) Liguid-Liquid Extraction, Gas Chromatographic/Mass
46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™ Spectrometric Mathod™
2) Digestion, Inductwely Coupled Fla il 12 | Benzoic acid LiguidLiquid Extraction, Gas ChromatosraphicMass
Spectrometric Method®
14 Berzolalpyrene...
“f - -~
LAt TRy FEATIEd '?ﬁ’u ATTUA FEhATEE
14 | Benzofalpyrene 1) Liguid-Liquid Extraction, Gas Chromatographic 2% | Chlorobenzens Purge and Trap Gas Chromatograghic/Mass
Method™ Spactrometic Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass ¥ | thlorodibremomethane Purge and Trap Gas Chromatographic/Mass
Spactrometric MethadH! Spectrametric Method™
15 | Benzolghperdens 1) Liquid-Liquid Extraction, Gas Chramatographic 31| Chlorefarm Purge and Trap Gas Chromatographic/Mass
Method™ Spectrametric Methad!™
2) Liguic-Liquiel Extraction, Gas Chromatographic/Mass 32 | 2Lhlorophenct Liquid-Liquid Bxtraction, Gas Chromatographic/viass
Spectrometric Method™ Spectrometric Methad®!
16 | Bendlium Digestion, Inductively Coupled Fasma Methed! 33 | Chromim 1) Digestion, Direct AlrAcetylene Flame Method®!
17 | Bisi2-chlaroethyllether Liquid-Liquid Extraction, Gas Chromatagraphic/Mass 2) Digestion, Inductively Coupled Plasma Mathod™!
Spectrometric Method™ 34 | Chromium (i) 1) Digestion, Diract AirAcetylene Flame Methe;
18 | BisiZ-ethylhexylphthalate Llepsich-Liquid Extraction, Gas Chramatograghic/Mass Colormetric Method; Calculation™
Spectrometric Method™ 2} Digestion, Inductively Coupled Plasma Methesd;
1% | Bromeadichloromethane Purge and Trap Gas Chromatographic/iass Colorimatric Method; Calculation®™
Spectrametric Method!™ 35 | Chromium (V) Colorimetric Methed™
20 | Bromalarm Purge and Trap Gas ChromatographicMass 36 | Chrysena 1) Liquid-Liquid Extraction, Gas Chromatographic
Spectrometric Method® Method"!
21 | Butangl Purge and Trap Gas Chromatograghic/Mass 2) Ligubd-Liquid Esxtraction, Gas Chromatographic/Mass
Spectrometric Method®™ Spactrometric Method™
22 | Butyl benzy phthalate Ligguicd-Licquidd Extraction, Gas Chromatagraphic/Mass 37 | Cyanide Distillation, Calarimetric Mathad™
Spectrametric Method™ 38 | 24D Liquid-Liguid Extraction, Gas Cheomatagraphic Method™
23 | Cadmium 1) Digestion, Diract Air-dcetylens Flame Method!™ 35 | ODD 1) Liquid-Liguid Extraction, Gas Chromatagraphic
2 Digestion, Electrathermal Atomic Absorption Methad!
Spectrametric Method™ 2) Liquid-Liguid Extraction, Gas Chramatographic/Mass
3} Digestian, Inductively Coupled Plasma Method™ Spectrometric Method™
24 | Carbazole Licquid-Liquid Extraction, Gas Chromatographic/Mass %0 | DOE 1) Liguie-Liquid Extraction, Gas Chromatographic
Spectrometric Method™! Method™
25 | Carbary disulfide Purge and Trap Gas ChromatographicMass 2} Liquid-Liguid Extraction, Gas Chromatosraphic/Mass
Spectrometric Method™ Spectiometric Mathod™
26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass 41 | ooT 1} Liquid-Licuid Extraction, Gas Chromatographic
Spectromatric Method™ Methoe
27 | thlordane 1} Liguid-Liquid Extraction, Gas Chromatographic 2) Liquid-Liquid Extractian, Gas Chrarmatoeraphic/Mass
Method™ Spectrometric Method™
2 Liquid-Liquid Extraction, Gas Chromatographic/Mass 42 | Dibenzlahanthracene 1) Liguid-Liquid Extraction, Gas Chramatographic
Spectrometric Methodt® Method™!
& | p-Chlorcaniline Liquid-Liquid Extractiaon, Gas Chromatographic/ass 2} Liguid-Liquid Extraction, Gas Cheamatographic/Mass
Spectrometric Method™ Spectrometric Method™
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55

56

Liid

38

40

Di-n-buty, phibalate
1, 2-Dichlarobenzene
1,3-Dichlorobenzens
1Ld-Dichlorobenzensa
3,3'-Dichlorobenzidine
1,1-Dichleroethane

1. 2-Dichloroethans

1,1-Dichloroethylene

cig-1,2-Dichlorosthydens

trans-1, 2-Dichlooethylens

2,8-Dichlorophenal

1. 2-Dichicropropane

1, 3-Dichloroprapans

1. 3-Dichlorapropens

Dieldrin

Diethyl phthalate

2.4-Dimethylphernal

24-Dinitrophenct

Liquid-Liquid Extraction, Gas Chramatographic/Mass
Spectiametric Method®

Purge and Trap Gas ChromatcraphicMass
Spectrometric Method™

Purge and Trap Gas Chrematographic/Mass
Spectrometric Methog™

Furge and Trap Gas Chromataeraphic/Mass
Spactrametric Mathad™

Liquid-Liquid Extraction, Gas Chromatographic/ass
Spectrametric Mathod™

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectromatric Method™

Purge and Trap Gas Chromatographic/Mass
spectrametric Method®

Purge and Trap Gas Chramatographic/dass
Spectrometric Method™

Purge and Trap Gas Chroenatographic/fass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographiciass
Spactrometric Mathad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad'™

Furge and Trap Gas Chromatagraghic/Mass
Spectronmetric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) LigichLiquid Extraction, Gas Chramatographic
Methad!™

2 Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric hMethod™

Liquid-Liquid Extraction, Gas Chromatographic/iviass
Spectrometric Method™

Ligped-Licuid Extraction, Gas Chromatographic/fass
Spectrometric Method™

LiquicH.icpiid Extraction, Gas Chromatographic/Mass

Spectrometric Method™®

S

Ay ATTuaER
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a1

82

a3

a5

O-HCH

-HCH

Hexachloroethane

Isophorone

Lead

Manganese

Mercury

Methanaol

Methoxychlar

Methyl bromide

Hemachlorocpd opentadiens

Indero(l,2 3-collyrens

|

| 1} Liquid-Liguid Extraction, Gas Chromatographic
Methad™

2} Liquid-Liquid Extraction, Gas Chramatographec/ivass
Spectrometric Methad!®

1) Liguid-Ligyuid Extraction, Gas Chramatographic
Method™

2) LiguicHLicpdd] Extraction, Gas Chromatographic/Mass
Spectrametric Method™

1) Liquid-Liquid Extraction, Gas Chromatograg hic
Methed!

7) Liquid-Liquid Extraction, Gas Chromatograghic/Mass
Spectrometric Method™

Licquicd-Liquid Extraction, Gas I’_'1rarna1m‘¢|a|:h'|i;-'ﬂ-1\ass
Spectrometric Method™

Liguidh-Liquid Extraction, Gas Chramatoaraphic/Mass
Spiectrometric Method®

1} Liquid-Liguid Extraction, Gas Chiomatographic
Method™!

£) Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Licpsicl-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Method™

1) Digestion, Direct Alr-fcetylene Flame Method!™

2) Digesticn, Electrothermal Atarmic Absorptian
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Alr-Acetylens Flame Method™

2} Digestion, Inductively Caupled Plasma Method!™
Digestion, Cold-Vapar Atormic Absorption Spectrometric
Method

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liguiid-Liquid Extraction, Gas Chromatographic
Methed™

2) Licpsel-Licuid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Cheomatogray
Spectrametric Method™

41 | Z8-Dinitrotoluene

S-Cinitrotaluene

63 | Den-Octyl phthalate

nidosulfan

65 | Endrin

66 | Ethylbenzens

&7 | Flucranthene

88 | Fluorere

63 | Heptachior

0 | Heptachlor epoxide

Tl | Hexachlarcbenzene

72 | Hexachloro-1,3-butadliens

T3 | n-Hexane

,I Liquid-Liguid Extraction, Gas Chromatographic/Mags
Spectrometsic Method™!

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectiometric Method™

LiguichLiquid Extraction, Gas Chromataeraghic/vass
Spectrometric Method!™

1) Liquid-Liquid Extraction, Gas Chramatagraphic

| Method"!

2} Liquid-Liquid Extraction, Gas Chromatoeraphic/ivass
Spectromatric Methed™

1) Liguid-Ligyuidd Extraction, Gas Chromatoeraphic
Method™

2) Licpuich-Licpuidd Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®!

1} Liquid-Liquid Extraction, Gas Chiarmatagraphic
Method™

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrametric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method!

|2 Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad! ™

1} Liquid-Liguid Extraction, Gas Chromatographic
Method®

2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Ligpsd-Ligquid Extraction, Gas Chromataeraphic
Method™

2) Liguich-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liguid Bxtraction, Gas Chromatoeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chrormatographic/Mass
Spectrometric Methog!

Furge and Trap Gas Chromatographic/Mass
Spactrometric Mathod™

| ATiuai A |
| BT | Metkylene chicride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
83 | Z-Methyiphenol LigachLicuuid Extraction, Gas Chromatogranhic/Mass
Spectramatric Method'™
8% | 2-Methylnaphthalene 1) LiuicH-Liquid Extraction, Gas Chromatagraphic
Methad™
| 21 Liquid-Liguid Extraction, Gas Chromatographic/iass
Spectrometric Method! !
a0 | Mathyl tert-butyl ether Purge and Trap Gas ChromatographicMass
Spectromatric Method™
81 | Maphthalene 1) Liguid-Liquid Extracticn, Gas Chromatographic
Miethod™
2) Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Mathod
92 | Mickel 1) Digestion, Direct Ais-Acetylene Flame Method™
Z) Digestion, Inductively Coupled Plasma Method™
93 | Mitrabenzers Liquid-Liguid Extraction, Gas Chromatographic/ass
Spectrometnc Method?!
94 | K-Hitrosodphenylamineg Liquid-Liquid Extraction, Gas Chromatographic/iiass
Spectrometric Methed!
85 | N-Nitrosodi-n-prapylamine Liguid-Licuid Extraction, Gas Chromatographic/fMass
Spactrametric Methee™
96 | Polychierinated Biphenyls 1) Liguid-Liquid Extraction, Gas Chromatographs
- PCE 1016 Method!
- PCE 1221 2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
-PCB 1732 Spectrometric Method™
- PCB-1292
- PCB-1248
- PCB-1254
- BCB-1260
97 | Pentachlorophenal Ligpscl-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
98 |pH Electrometric Mathod'®
%9 | Phananthrene 1) Liguid-Liquid Extraction, Gas Chromatoeraphic
Marthad!
) Liguid-Liquid Extraction, Gas Chrormatographic/Mass
Spectrometric Method™
kL



1770
Rectangle


1770
Rectangle


1770
Rectangle


1770
Rectangle



- me -

110

111

112

113

114

Tetrachlaoraethylens

Toluerne

Taxaphens

TPH {(Cs - Cg

TPH (Cog - Cig)

TPH Cupg - Casd

1,24-Trichlorobenzene

| 1,1,1-Trichloroethane

1.1,2-Trichloroethans

Trichlaroaethylene

[ it | AuRit st 1

100 | Phenal 1) Distillaticn, Chlorsfarm Extraction Methad '
2) Ligquid-Licpuied Extraction, Gas Chromatographic/Mass
Spactrometric Method™

101 | Pyrene 1) Liguich-Liguid Extraction, Gas Chromatoersg hic
Methad!!
2} Liquid-Liquid Extraction, Gas Chromatagraphic/ass
Spectromatric Method™

102 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!!
2) Digestion, Inductively Coupled Plasma Mathod

103 | Silwer Digestion, Inductively Counled Plasma Mathodd

104 | Styrene Purge and Trap Gas Chromatographic/Mass
Spectrometsic Method™

105 | 1,1,2 2-Tetrachloroethane Purge and Trap Gas Chromatographic/Mass

Spectrametric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™

1} Liguid-Liquid Extraction, Gas Chaomatographic
Method™

2} Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectromatric Mathod™

1) Purge and Trap, Gas Chromatographic Method! 52
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Methed 27

Separatory Funnel Liguid-Liquid Extraction, Gas
Chromatograghic Method®™2

Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatoaraphic Method™2

Purge and Trap Gas Chromatoeraphic/Mass
Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spactrometric Method™

Purge and Trap Gas Chramataeraphic/Mass
Spectrometric Method™

Purge and Trap Gas Chramataeraphic/Mass
Spectrometric Method™

-l -

i | Ariaiate

Ay A1auARY

meed

114 | 24,5 Trichlerophenol,

117 | 2,8.6-Trichlorophenal

1E | 1,35 Trimethylbenzene

19 | Vanadium
1200 | iyl acetats

121 | Vingd chlaride

122 | m-xdene

123 | o-Xylene

124 | p-Xylene

125 | ¥ylene (Total)

| Liquid-Ligquid Extraction, Gas Chromatographic/Mass

| Spectrometric Methad!!

Liquid-Licuid Extraction, Gas Chromatographic/vass
Spectrometric Method™

Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectromaetric Method™

Digastion, inductively Coupled Plasma Method™
Purge and Trap Gas Chromatographic/Mass
Spectrametric Methad®

Purge and Trap Gas Chromatographiciass

Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathod™!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method®!
Purge and Trap Gas Chromatographic/Mass
spectrametric Method™
Purge and Trap Gas Chromatographic/Mass
spectrametric Method®

L} Carbon Manoxide
5 | Chlorine
-] Chrarmium

126 | Zinc 1) Digestion, Direct Al-Acetylens Flame Method™
| 2 Digestion, Inductively Coupled Plasma Method™
My sasssun) S 25 sisns
| #du Eriuativ G ]
| 1 Astirmony hokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 | Arsenic 1) lsokinetic Sampling, Digestion, Hydride Generation/
Atarnic Absorption Spectrometric Mathod™
2) Isekinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
3 Cadmium 1} Isckinetic Sampling, Digestion, Direct Ar-Acetylana

Fame Method™

2 Isckinetic Samgling, Disestion, Inductively Coupled
Plasma MethedH!

Instrurnental Analyzes Method

ksokinetic Sampling, lon Chromatographic Method®!
1] Isakinetic Sampling, Digestion, Direct Alr-Acetylens
Flame Method™

FHmred |

10
11
12
13
14

21

2z

Chrosriurmn (fia)

Cobalt

Copper

Cresol
Dicxins/Furans
Hydrogen Chloride
Hydrogen Flucrice
Hydrogen Sulfide
Lead

Manganese

Mercury

Mickel

Opacity
Oxides of Nitrogen

Zelenium

Sulfur Diowde

Sulfuric Acid

I

2} lsokinetic Samaling, Digestion, Inductively Coupled
Plasma Method™

sckinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

1) sekinetic Sampling, Digestian, Direct Air-Acetylene
Flarme Method™

2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Absorption Sampling, Gas Chramatosraphic Method™
ssokinetic Sampling™

Isokinetic Sampling, lon Chromatographic Method™
Ischinetic Sampling, len Chramatographic Methad™
Absarption Sampling, kdametrdc Method™

1} Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flamne Mathod™

2} Isckinetic Sampling, Digestion, Inductively Counled
Plasma Method™

1} sokinetic Sampling, Digestion, Diract Air-Acetylens
Flame Method™

2) sokinetic Samglirg, Digestion, inductively Coupled
Plasma Mathad®!

Isckinetic Sampling, Digestion, Cold-Vapor Atomic
Absarption Spectrometric Method™

1} Isckanetic Sampling, Digestion, Direct Ai-Acetylene
Flame Mathod™

2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Rirgelmana’s Method!

1) Absorption Sampling, Phenoldisulfonic acid Methog™
2) instrumental Analyzer Method™

1) Bokinetic Sampling, Digestion, Hydride Ganeration’
Atarmie Absorption Spectrometric Methed

2) Isekinetic Sampling, Digestion, Inductively Coupled
Plasrna Method™

1) Absorption Sampling, Barum-Thorin Titrimetric
Method™

2} Instrumental Analyzer Methag®

Isakinaetic Sampiing, Barium-Tharin Titrimetric Methad™

[ gy | ATIUEAY

FoaTzd

23 | Total Suspended Particulate
24 | Vanadum

25 | Xlene

Isckiretic Sampling, Gravimetric Method®!

Bokinetic Sampling, Digestion, Inductively Coupled
Flasma Method!™

1) Bag Sampling, Gas Chromatographic Method™

2) Adsarption Sampling, Gas Chromategraphic Method™

Sz

1 | aldrir

2 | Antimany

3 | Arsenic

4 | Barium

w

Beryllium

4§ | Cadmium

7 | Chlordane

1} Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chwamatographic Method 2

2] Ultrasonic Extraction, Gas Cheomatographic
Methoctes

1) Waste Extraction, Disestion, Inductively Coupled
Plasma Methea®#1

2} Digestian, Incuctively Coupled Plasma Methog™
L) Waste Extraction, Digestion, Hydride Generation/
Atoenic Absorption Spectrometric Method!™414

2) Waste Extraction, Digestion, Inductively Coupled
Flasma Mithod ™%

3) Digestion, Hydride Generation/Atomic Absomatian
Spectrametric Method™ 4

) Digestian, Inductively Coupled Plasma Metiad ™
1) Waste Extraction, Gigastion, inductively Coupled
Plasma Method?8

2} Digestian, Inductvely Coupled Plasma Mathod ™%
1) Waste Extraction, Digestion, Inductively Coupled
Plasrma Method™ 54

2) Digestion, Inductively Coupled Plasma Methad! ™9
1) Waste Extraction, Digestion, Flame Atomic Masorption
Spectrometric Methad *4'%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Mathod™519

3} Digestion, Flame Atamic Absarption Spectrometric
Method™15!

4) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chrarmatographic Method™

2) Uitrasonic Extraction, Gas Chromatographic
Methadlits
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8 | Chromiwm 1) Waste Extraction, Digestion, Flame Atomic Absorpiion 15 | DOE 1) Waste Extraction, Separatory Funnel Liguid-Liquid
Spectrametric Mathod > 51 | Extracticn, Gas Chromatographic hethog M
2} Waste Extraction, Digestion, Inductively Coupled | 2} Ultrasonic Extraction, Gas Chromatographic
Plasma Method ™14 Methepgea
3} Digestion, Flame Atomic Absarption Spectrometric 16 | DDT 1} Waste Extraction, Separatory Funnel, Liquie-Liquid
Method ™% Extraction, Gas Chromatographic Mathod?#37
4) Digestion, Inductively Coupled Plasma Mathod ™9 2) Ultrasonic Extraction, Gas Cheomatographic
9 | Chranvinem (111) 1) Waste Extraction, Digestian, Flame Atomic Absargtian Method"™=
Spectrametric Method; Waste Extraction, Colorimetric 17 | Dieldrn 1) Waste Extractian, Separatary Funnel Liquid-Liguid
Method; CalcutationA%87 Extraction, Gas Chromatographic Method™" "
2) Waste Extraction, Digestion, Inductively Coupled 2} Ultrasonic Extraction, Gas Chromatographic
Plasma Method; Waste Extraction, Colonmetric Method; Methog!=21
Calculation” 18 | Endrin 1) Waste Extraction, Separatory Funnel Liguid-Liguid
3} Degestion, Flame Atomic Absorplion Spectrarmetric : Extraction, Gas Chromatographic Method™*#
Methesd; Alkaline Digestion, Colormetric Method; 2) Ultrasonic Extraction, Gas Chromatographic
Caleulation! L Methoef! 2
4) Digestion, Inducthvely Coupled Plasma Method: 19 | Heptachior 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Alkaline Digestion, Colorimetric Method; Extraction, Gas Chromatographic Mathod#2
Calcudation! 21847 2} Ultrasonic Extraction, Gas Chromatographic
10 | Cheomium () 1) Waste Extraction, Colarmetric Method ™ Methog!H
2) Mkaline Digastion, Colorimetric Methag™ ™ 20 | Lead 1} Waste Extractian, Digestion, Flame Atamic Absorption
11 | Cobalt 1) Waste Extraction, Digestion, Indhctively Coupled Spectrometric Methad®415
Plasma dethod™ 2) Waste Extraction, Digestion, Inchuc Coupled
2} Digestion, Inductively Coupled Plasma Method! ™4 Plasma Method™49
12 | Copper 1} Waste Extraction, Digestion, Flame Atomic Absorgtion 3) Digestion, Flame Atamic Absarption Spectrometric
Spectrometric Method® 818 Method™5
2] \Waste Extraction, Digestion, Inductivaly Coupled a) Digestion, Inductively Coupled Plasma Method™ !
Plasma Method™+ 21 | Lindane 1) Waste Extraction, Separatory Funnel Liguid-Liguic
3] Digestion, Flame Atomic Absorption Spectrometric Extraction, Gas Chromatographic Method®h
[ 2) Ultrasanic Extraction, Gas Chromatographic
4] Gigestion, Inductivaly Coupled Plasma Method ™ MethodhH
13 (24D 1) Waste Extraction, Gas Chramatagraphic Methad ™2 22 | Mercury 1} Waste Extraction, Digestion, Cold-Vapar Atomic
2) URtrasonic Extraction, Gas Chromatographic Absorption Spectrometric Method™™®
Method! ™ Z) Waste Extraction, Digesticn, Industivily Coupled
4| DOD 1) Waste Extraction, Separatary Funnel, Liquid-Liqusd Plasma Method™8
Extracticn, Gas Chromatographic Method® 2 3) Digestion, Cold-Vapes Atomic Absorption
) Ultrasonic Extraction, Gas Chromatoeraphic Spectrometric Mathod!™
Mathod= 4) Digestion, Inductively Coupled
@D —
!ﬂﬁ'l.lll Aruaiy | e = ﬂ'l'm;lﬁ'u Err Ty 1
22 | Mercury (ds) | 5) Thermal Decompasition Amalgamation and Atomic | Polychlarinated Biphemys(@al
Absorption Spectrometric Methed™ 223005
23 | Methomychior 1} Waste Extraction, Separatary Funnel Liquid-Liquid Hexachlorabipheriyl

223055
Hexachlorobiphernyl
-22' 3556

24 | Malybdenum 1) Waste Extraction, Digestion, Inductively Coupled Hexachlcrabiphemd
- 226455

Plasma Method™*H9

2} Digestion, Inductively Coupled Plasma Method™ Hexachlomabiphenyl
25 | Mickel 1} Waste Extraction, Gigestion, Flame Atomic Absarption -2Z3344.5
Spectrometric Method™H1 Heptachiomobiphenyl

2) Waste Extraction, Digestion, Inductively Coupled -22344°55.

Extraction, Gas Chromatographic Method>*2
2) Ultrasonic Extraction, Gas Chromatographic
Methogh02d

Plasrma Methoel™eal Heptachlorobiphenyl
3) Digestion, Flame Atomic Absorption Specirometric - 22304°56-
Mathad™9 Heptachlorobiphemd
14} Digestian, Inductively Coupled Plasma Mathio ™ - 2234556
26 | Polychlorinated Biphenyls L} Waste Extraction, Separatory Funnel Liquid-Licuid Heptachicrabiphemd
- Aroclar 1016 raction, Gas Chromatographic Mathod ™54 - 23334455 6-
- Arocler 1221 2) Ultrasonic: Extraction, Gas Chromatogaphic Nenachlorobiphanyl
- Arocles 1232 Methpel! %5 21 | Pentachlorophencl 1} Waste Extractian, Separatary Funnel Liquid-Liquid
- Aroclor 1242 Extraction, Gas Chromatographic/Mass Spectrometric
- Araclar 1248 Method 1928
- Aroclar 12548 2] Ultrasonic Extraction, Gas Chromatographic/Mass
-Aroclor 1260 [ Spectrometric Method /™2
- 2-Chlorobiphenyl 28 | pH Electrometric Method™*!
2% | Selenium 1) Waste Extraction, Digestion, Hydhide Generationd

- £3-Oichlorchiphenyl

- 2" 5-Trichlorobipherd

- 2,4°,5-Trichlorabiphend,

- 2,23, 5-Tetrachlonsbiphenyl
- 2,2',5 5%Tetrachlorobiphermd
- 2,3 4,4 Tetrachlorobiphermd

Atomic Absorption Spectrometric Method 2620

2} Waste Extraction, Digestion, inductively Coupled
Plasma Method ™43

3} Digestion, Hydride Generastion/Atomac Absorption
Spectrometric Method™"

4) Digestion, Inductvely Coupled Plasma Method ™

2.2 345

Pentachlarobiphenyl 3 | Silver 1) Waste Extraction, Digestion, Inductively Couple
2T 855 Plasma Methog™e

Pentachlarabiphenyl 2) Digestion, Inductively Coupled Plasma Method ™19
2354 6 3 | Thalliurn 1) Waste Extraction, Digestian, Inductively Coupled

Plasma Methad™-9
2} Digestion, inductively Coupled

Pentachlorobiprenyl
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32 | Taraphene

33 | Trichloroethylene

M | Vanadium

1} Waste Extraction, Separatory Funnel Li
Extractian, Gas Chromatographic Method™
2) Ultrasonic Extraction, Gas Chromatagraphic
MethogH ™

1) Waste
Chromatographic/Mass Spectrometric Methad™#7

raction, Purge and Trap, Gas

2} Waste Extraction, Equilibrium Headspace, Gas
Chromatographic/Mass Spectromietric ethog! T
3) Purge ared Trap, Gas Chromatographic/Mass
Spectrametric Method 27

) Equilibrium Headspace, Gas Chromatographic/Mass
Spectiametric Method!" 27

1) Waste Extraction, Digestion, inductively Coupled
Plasma Method™59

2) Digestion, Inductively Caupled Plasma Method™ 9

35 | Zinc 11 Waste Extraction, Digestion, Flame Atomic Absorplian
Spectrometric Method4S
2) Waste Extraction, Degestion, Inductively Coupled
Plasma Method™&191
3} Digestion, Flame Atomic Absorption Spectrometric
Method ™t

| 4} Digestion, Inductively Coupled Plasma Mathad "1 J
i gy 125 ens
fiiy sy Fihased

1 Acenaphthene

2 | Acetone

3 | Aldrin

i Anthracens

1) Wirasonic Extraction, Gas Chromatographic
MethodH =]

2) Ultrasonic Extractian, Gas Chromatographic/Mass
Specirametric Methad! ™

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Mathod!' 47

1) Ultrasomic Extraction, Gas Chromatographic
Nagthoef'* 0

2) Ultrasonic Extraction, Gas Chramatagraphic/Mass
Spectrametric Method!22

L Uhtrasonic Extraction, Gas Chromatographic
Mathod!10:25
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[ 17 ] Bist 2-chicroethylether Ultrasonic Extraction, Gas Chromatoeraphic/Mass

Spectrametsic Mthod™

18 | Bis(2-atfnd hexyl)phthalate Ultrasomis Extraction, Gas Chromatographic/ass
Spectrometric Method ™

1% | Bromadichloromethane Purge and Trap, Gas Chromatographic/iass
Spectrometric Methad!™7

20 | Bromeform Burge and Trap, Gas Chromatographic/Mass
Spectiometric Mathod!'27

21 | Butanol Purge and Trap, Gas ChromatographicMass
Spectrometric Method! 247

22 | Butyl benzyl phthalate Ultrasomic Extraction, Gas Chromatoeraphic/Mass
spectrometric Method!! &7

23 | Cadmium 1) Digestion, Flame Atomic Absarption Spectrometric
Method
2) Digestion, inductively Coupled Plasma Mathod™ 4

24 | Carbazole Ultrasonic Extraction, Gas Chramatasraphic/ass
Spectrometric Method!21

25 | Carbor disus Purge ard Trap, Gas Chromalographic/Mass
Spectrometric Method 37

26 | Carbon tetrachlovice 1} Purge and Trap, Gas Chromatosraphic/Mass
Spectrometric Method ™
2) Equilibrivem Headspace, Gas Chramatographiciiass
Spactrometric Methad!'""

27 | Chlordane 1) UAtrasonic Extrac Gas Chromatographic
Methodh™
2) Ultrasonic Extraction, Gas ChromatographicMass
Spectrometic Meth "'

2B | p-Chlorcaniline Ultrasonic Extractian, Gas Chromatographic/Mass
Spectrometiic Method!#2

29 | Chlorebenzens Purge and Trap, Gas Chromatographic/iass
Spectrometric Method! 2"

30 | Chlorodisrarmomethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 327

31 | Chlorofarm Purge and Trap, Gas Chromatographic/Mass
Spectiametric Method" "

32 | 2-Chlorcphenol Uttrasanic Extraction, Gas Chrom

Spectiametric Method" %4
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Anthracene (Aa)

Antimony

Arsenic

Atrazine

Barium

Benz{alanthracene

Benzere

Benzolbfluoranthens

Benzolk¥lucranthers

Benzoic acid

Banzola)myrens

Benzolg h,iperylene

Beryllivem

Eatraction, Gas ChromatographicMass
Spectrametric Method! 252
Digestian, Inductively Coupled Masma Mathod™9

1} Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method
2) Digestion, Inductively Coupled Plasma Mathod™9
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectiomatric Mathodh%2%

Digestion, Inductively Coupled Plasma Methad™

L} Ultrasonic Extraction, Gas Chromatographic
Matheoef'#2

2) Ultrasonic Extraction, Gas Chramatographic/Mass

I8

Spectrometric Method!

1) Purge and Trap, Gas Chvormatographic/Mass
Spectrometric Method'*!

2} Equilibrium Headspace
Spectrometnc Methed
1) Ultrasonic Extraction, Gas Chromatagraphic
f‘J_g_thcd'I\'l.‘i‘

2) Ultrasonic Extraction, Gas Chramatograghic
10,28

Gas ChromatographicMass

Spectrametric Method
1) Ultrasonic Extraction, Gas Chromatograghi
Method el

£} Ultrasonic Extraction, Gas Chromatoeraphic/Mass

Spectrometric Mathod/™21

Ultrasonic Extraction, Gas Chramatagraphic/Mass
Spectiormetric Method-21

1] Witrasonic Extraction, Gas Chiomatographic
Method"™

2} Ultrasonic Extraction, Gas Chwomatographic/Mass

Spectrometric Mett
1} Ultrasonic Extraction, Gas Chromatographic

2) Ultrasemic Extraction, Gas Chromatographic!
Spectrometric Method!*2
Digestion, nductively
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34

36

37

39
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Chromiurn

Chramium (V1)

Chirysere

Cyarice
2480
Coo

DT

Dibenzla hlanthracene

Di-n-butyl phithalate

1,2-Dichlorebenzens

1} Digestion, Flame Atomic Absorption Spectrometric
Methoc™19
2) Digestion, Inductively Coupled Mlasma Method ™

1) Digestion, Flame Atomic Absorption Spectrametric
Method; Alkaline Digestion, Colofmetric Methad;

| Caleulation!™a1547

2} Digestion, Inductively Coupled Plasma Method;
Alkeline Digestion, Calorimetric Methad;
Calrulation 87

Alkaline Digestion, Coloimetric Method™™

1) Ultrasonic Extractian, Gas Chromatagraghic

0,25)

Mt
2} Ulfrasanic Extraction, Gas Chromatographic/iass
Spectrametric Method™2

Distillation, Colarimetric Methog™*

Ultrasonic Extraction, Gas Chramatographic Metha
1) Ultrasoric Extraction, Gas Chromateeraphic
Method 102

au
Spectrameatric Methiod

11 Ultrasonic Extraction, Gas Chramatographic

rasonic Extraction, Gas Chromatographic/Mass

2} Ultrasonic Extraction, Gas Chramatographic’ass
Spectrometric Mathod

1} Ultrasonic Extraction, Gas Chromatographic
Methodita

2) Ultrasonic Extraction, Gas Chromatographic/fidass
Spectromatric Method 5

1
Method 5]

2) Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrametric Method "

Ultrasenic Extraction, Gas Chromatagraphic/Mass

\trasonic Extraction, Gas Chromatographic

Spectrometric Mathod! %7
Purge and Trap, Gas Ch
Spectrometric N
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45 | 1,3-Dichlorobenzene EBurge and Trap, Gas Chromatographic/Mass 58 | Dhethyl phihalate \Wtrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method™ 27 Spectrametric Methog ™™

56 | 24-Dimetindphenol

| Ultrasonic Extraction, Gas Chromatographic/Mass
I

46 | 14-Dichlorobenzene Furge and Trap, Gas Chromatograghic/Mass
Spectrometric Method™™

Ultrascric Extraction, Gas Chrematographic/Mass
Spectrometric Metho "™

1} Purge and Trap, Gas Chramatasraphic/Mass
Spactrometric Methad

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectiometric Mathad 127

1) Pusige and Trap, Gas Chromatographic/Mass
Spectrametric Mathod!'*#7! | spectrametric Methadtoa®
61 | Endosulfan

| Spectrometric Method
&0 | 2,9-Dinitraphencl

Ultrasomic Extra n, Gas Chromatographic/Mass

2.2q)

a7 | 3¥-Dichlorabenzicine
Spectrometic Method!
Ultrasonic Extraction, Gas Chaomatograpiicfass
Spectromatric Method %2

6l | Z4-Dinitrotoluene

L]

62 | 246-Dinitrotoluene Witrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method!

&3 | Din-Octyl phthalate Ultrasanic Extraction, Gas Chromatographic/Mass

4% | 1,2-Dichloroethane
| 1) Ultrasonic Extraction, Gas Chromatographic
Methad!*

2) Ultrasonic Extraction, Gas Chromatographic/Mass
el

2) Equilibrium Headspace, Gas Chromatogranhic/Mass
Spectrometric Method 1847

50 | 1.1-Dichloroethylens 1} Purge and Trap, Gas ChromatographicMass

Spectromatric Method! 47 Spectrometric Method

) Equilibmum Headspace, Gas Chromatographic/Mass 65 | Endrin 1) Ultrascric Extraction, Gas Chromatographic
Spectromatric Method M7 Methocd! -4

51 [ ds-1,2-Dichloroethylens 1) Purge and Trap, Gas Chramatographic/Mass 2) Wtsasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! " Spectrametric Method "
2) Equilibrium Headspace, Gas Chromatoeraphic/Mass &5 | Ethylbenzene 1) Purge and Trap, Gas Chromatographic/Mass

Spectranetric Methad ' Spectrametric Method327
1) Purge and Trap, Gas Chromatographic/idass
Spectrametic Method! "

2} Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 27

Ultrasorec Extraction, Gas Chromatograghic/Mass

52 | wans-1,2-Dichioroethylene 2} Equilibrium Headspace, Gas Chromatasraphic/ass
Spactrometric Method 471

67 | Fluoranthene 1) Ultrazonic Extraction, Gas Cheamatographic
Miethod' ™25

21 Ultrasonic Extractic

53 | 2.8-Dichlorophenal Gas Chromatographic/Mass

Spectrometric Method!24 Spectromatnc Methed!
54 | 1,2-Dichlorcpropans Purge and Trap, Gas Chromatographic/tass 68 | Fluorers 1) Ultrasonic Extraction, Gas Chromatographic
Spectrometric Method™7 MathodH a2
55 | 1,3-Dichloroprapans Purge and Trap, Gas Chromatoeraphic/Mass 2) Wtrasoric Extraction, Gas Chromatographic/Mass
Spectrometric Methoe**#"! Spectrometric Method!'##
5 | 1,3-Dichlorapropens Purge and Trap, Gads Chromatographic/Mass 65 | Heptachlor 1} Ultrasonic Extraction, Gas Chromatographic
Spectrametric Methed" Mithag
A7 | Dielclrin 1) Uitrasonic Extraction, Gas Chromatographic [ Z) Ultrasanic Extraction, Gas ChromatographicMass
Methiod!!4 Spectrometric Method 22
2) Ultrasanic Extraction, Gas ] 70 | Heptachior epoxide 1) Ultrasonic Extractian, Gas Chramatagraphic
Spectrometric Method! "2 Method!?24
B - g
aiu | o, = g— | iy LREHELY Fiwmzed
[ Heptachlor epaside (7a) 2} Uitrasoric Extraction, Gas Chromatographic/Mass B3 | Mercury - 1) Cigestion, Cald-Vapor Atomic Absorption
Spectrometric Method?™H Spectrometric Methad'®
71 | Hexachiorobenzene 1) Ultrasanic Extraction, Gas Chromatoeraphic 2) Thermal Decomoosition Amalgamation and Atomic
Methogh® Absoeption Spectrametric Method™®
2) Utrasanic Extraction, Gas Chromatographic/Mass 84 | Methamal Purge and Trap, Gas Chromatographic/Mass
Spectrametric Mathod!428 Spectrom Methodf1227
72 | Hexachlora-1,%-butadiens Purge ancl Trap, Gas Chromatographic/Mass 85 | Methomychlar 1) Ultrasonic Extraction, Gas Chromatographic
Soectrometric Mathoof 247 Methpo! 25
73 | n-Hexana Purge and Trap, Gas Chromatagraphic/Mass 2) Ultrasanic Extraction, Gas Chromatoerapiic/Mass
Spectrometric Method! 441 Spectrometric Mathod ™™
T4 | ot-HCH 1) Ultrasonic Extraction, Gas Chromatographic 85 | Methyd bromide Purge and Trap, Gas Chromatograpiac/tass
MethogH® Spectrometric Method'*47
2) \Nitrasonic Extraction, Gas Chromatographic/Mass 87 | Methylere chloride 1} Purge and Trap, Gas Chromatoeraphic/Mass
Spectrometric Mathod! =1 Spectrometric Method! 220
75 -HCH L Ultrasonic Extraction, Gas Chromatagraphic 2] Equilibrium Headspace, Gas Chromatographic/Mags
Mathod!#21 ctromatric Mathod 17
2} Ultrasonic Extraction, Gas Chramatagraphic/Mass 83 | Z-Methylphenc Utrasanic Extraction, Gas Chromatographic/Mass
Spectrometric sethod™™ ™ Spectrameatric Mathod! %45
6| p-HCH 1) Ultrasonic Extraction, Gas Chromatographic 8% | 2-Methyinaphthalens Ultrasonic Extraction, Gas Chromatographic/Mass
Method 02 Spectrometric Mathod! 2
2) Wtrasonic Extraction, Gas Chromatographic/Mass 50 | Methyd tert-butyd ether Purge and Trap, Gas Chromatesraphic/Mass
Spectrometric Methad! ™ Spectrometric MethodH27
77 | Hexachlorocyclopentadiene | Ultrasonic Extraction, Gas Chromatographic/Mass 9 Waphthalene 1} Ultrasonic Extraction, Gas Chromatographic
Spectrametric Mathaod #21 Method!1925
TB | Hexachloroathane Ultrasonic Extraction, Gas Chromatographic/Mass 2) Ultrasonic Extraction, Gas Chroma tographic/Mass
Spectrometric Method!#20 | Spectrometric Methocm
79 | Indena{l, 2 3cd)lpyens 1) Ultrasonile Extraction, Gas Chromatographic 92 | Nickel 1) Digestion, Flame Atemic Absorption Spactrometric
Methodte | Mathod ™
2) Ultrasoric Extraction, Gas Chromatographic/sass 2} Digestion, Inductively Coupled Plasma Methaod!™9
Spectrometric Method2 #3 | Mitroberzene Ultrasonic Extraction, Gas Chromatographic/Mass
B0 | Iscphorane Ultrasonic Extraction, Gas Chromatographic/Mass Spectrometric Methaor
Spectrametric Method! 22 4 | N-Nitrosodiphemdamine Ultrasonic Extraction, Gas Chromatographic/Mass
81 | Lead 1) Digestion, Flame dtomic Absorption Spectronmetric Spectrometric Method"
Mathag " 95 | h-Nitrosedi-n-progndaming Ultrasonic Extraction, Gas Chromiatographic/Mass
2} Digestion, Imductively Coupled Plasma Method ™Y Spectrometric Mithod! 2
BZ | Manganese 1) Degestion, Flame Atomic Absorpticn Spectrametric 96 | Polychlorinated Biphenyls 1) Ulirasonic Extraction, Gas Chromatograpkhic
Methoc ™ - Araclor 1016 .
2) Digestion, Inductivels |
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- fraclar 1221
Aroclor 1232
Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclar 1260

Polychlonnated Biphenyls

- 2-Chlorobiphanyl
- 2, F-Dichlarobiphenyd

- 2,2" 5-Trichlomobiphenyl

- 24'.5-Trichlorobiphenyl
Z.2'3 5-Tetrachlorobiphermyl
2.2' 5 5-Tetrachlarabiphersyl
2,53°4,4-Tetrachlorobipheny|

22' 345
Pentachlonabiptermd
- 22455
Pentachlorobipheryl
- 23,305
Pentachlarobiphenyl
-22' 340 5"
Hexachiorobiphemd,
- 223455
Hexachlorohiphamyl
-22.3555
Hexachlorobiphenyl

2,2 4.4 5,5
Hexachlorobiphenyl

2253445
Heptachlosabiphe gl
2234455
Heptachlarobiphemd
S22 34058
Heptachlarcbipheryl
-223455 6
Heptachlorobiphenyl

223 FA0E5 8
Nanachionobiphenyl

2) Ultrasanic Extraction, Gas Chramatagraphic/iass
Spectrametric Mathod!

Ultrasanic Extraction, Gas Chromatographic Methed!1229
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ATIuaTi

ErT——

115

116

118
112

121

122

124

1.1,1-Trichloroethans

1,1,2-Trchloroethane

Trichloroethylemns

24,5-Trichlarophenal

24,6 Trichlorophenol

Vanadium

Virwd acetate

Winyl chlaride

m-Hylans

o-¥ylzne

p-Xylerm

Xylene (Tatal)

1,2 8-Trichlorobenzene

1,3,5-Trimettnd berzena

Purge and Trap, Gas Chromatographic/ass
Spectrometric Methad 1

Puree and Trap, Gas ChromatographicMass
Spectrametric Mathad

Purge and Trap, Gas ChromatographicMass
Spectrometric Method!H31

1) Purge and Trap, Gas Chromatographic/Mass
Spectrometsic Methoed' 277

2] Equiliorirn Headspace, Gas Chromatoeraphic/Mass
Spectrometric Methog! "

Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! ™4

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!™24

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method1127

Digesticn, Inductively Coupled Plasma Methoed "™

Purge and Trap, Gas Chromataeraphic/Mass

Spectrometric Method "
Purge and Trap, Gas Chromatographic/Mass
Spactrametric Methad >

1) Purge and Trap, Gas Chramatagraphic/Mass

Spectrometric Mathod ™"
2} Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method

1} Purge and Trap, Gas Chromatographic/iass
Spectromets o

2) Equilibrium Headspace, Gas Chromatographic/Mass
Spectrometric Method 127

1) Purge and Trap, Gas Chromatographic/Tdass
Spectrometric Method! 27

2) Egilibrium Headspace, Gas Chromatagraghic/Mass
Spectrometric Method™ =7

1y Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method™ 7

2} Equilibrium Headspace, Gas Chiaf
Spectrometnc Method!? 7

Method

0
=

LR e

\WAtrasonic Extraction, Gas Chromatographic/Mass

~a
~1

Pentachlorophenal
Spactrometric Method "
98 | Phenanthre 1) Wtrasonic Extraction, Gas Chromatographic
Method!t2!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spacirometric Method!!? 2

Ultrasoeic Extractiaon, Gas Chromatoeraphic/Mass

99 Phiemol
Spectrometric Method!'™

100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatogragphic
Mhethod!™2

2) Ultrasonic Extraction, Gas Chromatasraphic/Mass
Spectrametric Methad? %

1) Digestion, Hydride Generation/Atemic Absorption
Spectrometric Mathod =

2) Digestian, Inductivély Coupled Plasma Method™
102 | Silver Digestion, Inductively Coupled Plasma Method™ 3

101 | Selenium

103 | Styrene
| Spectrometric Method
2) Equilibrium Headspace
Spectrometric Methoc
Purge and Trap, Gas Ch
Spectrometric Methoe™™

1) Purge and Trap, Gas Chromatoeraphic/Mass
Spactrometric Method'™"

2) Euilibriurn Headspace, Gas Chromatographicass
Spectrametic Method!

1} Purge: and Trap, Gas Chromatagraphic/Mass
Spectrometric Method™

£} Equilibrium Headspace, Gas Chramatograghic/iass

) Purge and Trap, Gas Chromatographic/Mass

as ChromatosraphicMass

1 | 1,1,2 2-Tetrachlaraethane matagraphic/Mass

105 | Tetrachlarethylens

106 | Teduene

Spectrometric Method?™!71

107 | Toxaphene Ultrasonic Extraction, Gas Chromatgeraphic MethodH™2!

108 | TPH {Ce-Cy) 1) Purge andd Trap, Gas Chromatagraphic Method?>#
2) Purge ard Trap, Gas Chromatographic/Mass
Spectromatric Method!*#!

Ultrasanic Extractian, Gas Chramatographic Method ™

108 | TPH (Cog-Lyg)

10 [ TPH {CoqaCasd Uktrasanic Extractiol

Slpe -
Cytat) ATTHETR iz |
125 | Zine 1) Digestion, Flame Atomic Absarption Spectrometric
Method ™5
| | 2) Digestion, inductively Coupled Plasma Method!
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1 Arsenic Digestion, Inductively Coupled Plasma Method!™
2 Barium Digestion, Inductively Coupled Plasma Method!!
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™
Cadmium Digestion, Inductively Coupled Plasma Method
Chemical Oxygen Demand Closed Reflux, Colorimetric Method™
Color ADMI Weighted - Ordinate Spectrophotometric
Method™
Copper Digestion, Inductively Coupled Plasma Method™
Free Chlorine lodometric Method™
Hexavalent Chromium Filtration, Colorimetric Method™
10 Lead Digestion, Inductively Coupled Plasma Method™
11 Manganese Digestion, Inductively Coupled Plasma Method™
12 Nickle Digestion, Inductively Coupled Plasma Method™
13 | Oil and Grease Liquid-Liquid, Partition-Gravimetric Method!"!
14 | pH Electrometric Method™!
15 | Selenium Digestion, Inductively Coupled Plasma Method""!
16 Sulfide ZnS Precipitation, lodometric Method™
17 | Temperature Field Method™
18 | Total Chromium Digestion, Inductively Coupled Plasma Method"
19 | Total Dissolved Solids Dried at 180 °C'"
20 Total Kjeldahl Nitrogen Macro Kjeldahl Method™
21 | Total Suspended Solids Dried at 103-105 °c'
22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method
Filtration, Colorimetric Method, Calculation'"!
23 | Zinc Digestion, Inductively Coupled Plasma Method'"
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1 Arsenic Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Cadmium Digestion, Inductively Coupled Plasma Method'!
4 Chromium Digestion, Inductively Coupled Plasma Method™
5 Hexavalent Chromium Filtration, Colorimetric Method™
6 Lead Digestion, Inductively Coupled Plasma Method'
7 Manganese Digestion, Inductively Coupled Plasma Method™
8 Nickel Digestion, Inductively Coupled Plasma Method’
9 pH Electrometric Method™
10 Selenium Digestion, Inductively Coupled Plasma Method™
11 Trivalent Chromium Inductively Coupled Plasma Method; Filtration,

Colorimetric Method: Calculation!

12 | Zinc Digestion, Inductively Coupled Plasma Method™"!
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Arsenic

Barium

Cadmium

Chromium

Lead

Maneganese

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®**]

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method**!

2) Digestion, Inductively Coupled Plasma Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?**

2) Digestion, Inductively Coupled Plasma Method™”

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**

2) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?®*”!

2) Digestion, Inductively Coupled Plasma Method™~

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?**!

2) Digestion, Inductively Coupled Plasma Method

[3,5]

7 Nickel...
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Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®**!
2) Digestion, Inductively Coupled Plasma Method™”
pH Electrometric Method®
Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method??**!
2) Digestion, Inductively Coupled Plasma Method™”
10 Zinc 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?**
2) Digestion, Inductively Coupled Plasma Method™”
1DNA1587954
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SW-846 Method 30508B, 1996.
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Evaluation Solid Waste Physical/Chemical Methods. Inductively Coupled Plasma - optical
Emission Spectrometry. SW-846 Method 6010D, 2018
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Evaluation Solid Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method
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