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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/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. E25-080086 25 Aug 25 24 Aug 26 -
Hydrogen Sulphide USA. 0807047
Methyl Mercaptan
Dimethyl sulfide
Methanol
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E25-070066 8Jul 25 7 Jul 26 -
Hydrogen Sulphide USA. 0807048
Methyl Mercaptan
Dimethyl sulfide
Methanol
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 250083 7 Aug 25 6 Aug 26 -
Oxide of Nitrogen as Nitrogen Dioxide 60723967
Carbon Monoxide
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 250285 30 Oct 25 29 Oct 26 -
Oxide of Nitrogen as Nitrogen Dioxide 61658783/0419
Carbon Monoxide
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 Mr.Natthachai Proma-Rak Opacity Pollution Control Department 3-4 December 2020 -
2 Mr.Watcharin San-Ngam Opacity Pollution Control Department 22-23 December 2022 -
List of Instruments Certification for Water Quality Analysis
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 25TW251 25 Dec 25 24 Dec 26 -
HE0G0017 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 25CH1431 11 Dec 25 10 Dec 26 -
HC0J0017 (Thailand-Japan)




yauly. Sndulur. wosia

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: sales@envi-ees.com

Certificate No.: E25-080086

Page.: 1 of 6
CERTIFICATE OF CALIBRATION
Customer ¢ United Analyst and Engineering Consultant Co., Ltd.
: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Addrae Bangkok 10260
Description of Equipment Console meter
Manufacturer : Apex Instrument
Model Number XC-572-V
Serial Number 0807047
ID./Control No. UAE.ANYV 212/2551
Environment Conditions Temperature (254 2)°C
Humidity (50+£15) % RH
Cal. Date 1 25/08/2025
Issue Date 25/08/2025

Calibration Method or Calibration Procedure Used

US EPA Method (United State Environmental Protection Agency)

This certificate is traceable 1o national standard, which realize the units of fing to the |
Result of Calibration

This centificate may not be reproduced other than in full except with prior Written approval of the Technical Manager, Envi Equipment
Service Company Limited,

| System of Units (IS), -

These reported inties of are dbya age factor of k=2, providing a 93% confidence level

Calibrated by

Mr. Sanya Sangnil Approved by

(Mr. Mana Fuekhud)
Technical Manger
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Certificate No, : E25-080086
Page :20f6

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

ole Information Calibration Conditions

Console Model 10:30
Niimber XC-572-¥ Date 25/08/2025 AM Std Temp 293 K
Console Serial Calibration "
Nisibip 0807047 Reference No. SER25-080036 Std Press 760 mm Hg
DGM Model . Barometric
Newher SK25EX ity 75516 | mmHg | |Ki 0.386
DGM Serial Calibration
Finmbar 00003580 Meter G L001 Console Leak Check | PASS
Calibration Data
Run Time Metering Console Calibration Meter
DGM Outlet | Outlet Outlet | Outlet
Orifice Volume | Volume Temp | Temp Volume Yolume Temp Temp
Elapsed DH Imitial Final Initial Final Initial Final Initial Final
Q) (Pw) (Vi) (Ving) (ti) (tr) (Vwi) (Vwi) (twi) (twr)
min mm H:0 m? m’ "C °€C m? m’ % T
11.55 13.0 1612.095 | 1612.235 33 33 341.68962 | 341.82740 238 28
11.53 13.0 1612,235 | 1612.375 32 32 341.82740 | 341.96456 27 27
8.15 25.0 1612387 | 1612,527 32 a2 34197696 | 342.11364 27 27
8.17 25.0 1612.527 | 1612.667 32 32 342,11364 | 342,25014 27 27
13.37 40.0 1612.679 | 1612.959 31 Ed | 342.26048 | 342.53802 26 26
13.32 40.0 1612959 | 1613.239 kS| 31 342.53802 | 34281416 26 26
9.78 T0.0 1613.251 | 1613.531 31 31 342.82576 | 343.10108 26 26
9.75 70.0 1613.531 | 1613.811 3 2 34310108 | 343.37652 16 26
8.57 90.0 1613.825 | 1614.105 33 33 34338738 | 343.66174 26 26
8.52 o0.0 1614.105 | 1614385 33 i3 34366174 | 34393526 26 26
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Certificate No. : E25-080086 Certificate No. : E25-080086
Page :30f6 Page :40f6
METHOD 5 CONSOLE CALIBRATION Meter Console Information Calibration Conditions Fuctors/Con
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model i 10:30
5-POINT METRIC UNIT Number XCS72-V | | Date |Time | 25082028 | o7 | | StdTemp | 293 K
S E TR T ’ Console Serial Calibration
Itzln CI Information Calibration Conditions o Number 0807047 Reference No. SER25-080036 Std Press 760 mm Hg
onso el Y 1 DGM Mod y
Niber XC-572-V Date | Time 25/08/2025 AM Std Temp 293 K s el SK25EX Bam:::'-c 155.16 mmHg K 0.386
Console Serial Calibration Se §
e 0807047 | | pAIOTRUOR | seRas-s00%6 Std Press | 760 | mm Hg Nese | oovssse, | | ShlReation 1.001 Console Leak Check | PASS
DGM Model Barometric
Nuniber SK25EX Pressicre 755.16 mmHg Ki 0.386
i Cal
ND:: :::f: e 00003550 Mt::::f o 100 Console Leak Check | PASS Calibration Date: ~ 25-8-2025 Calibration Reference No:  SER25-080036
Calibration Dat Meter Gamma vs Flowrate
Results 1.010
Standardized Data Dry Gas Meter
Calibration Factor Flowrate P
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m’s/min Variation "
(Vi) | (Qusn) | (Vi) | (Qwiagy) | (V) (4AY) (Quisidyicorn)) (&Ha) (&AHg)
m’ m’/min m? m¥min m*/min mm H:0 5 099 : i
0.136 0012 0.133 0.012 0.984 0.006 0012 42,612 0631 E _
0.136 | 0012 | 0133 0.012 1979 0.001 0.012 42.732 0.750 ~+Gamma ¥
S 0980 { .932\ -o-Max Allow Y
0.136 0.017 0.133 0.016 0.975 -0.003 L0116 41.420 -0.561 g Min Allow Y
0.136 0.017 0.133 0.016 0.974 -0.004 0.016 41.699 -(.282 l
0,970 0.974
0.274 0.020 0.271 0,020 0.988 0.010 0020 43.215 1.234 ¢
0.274 0,021 0.269 0.020 0.983 0.005 0.020 43,328 1.347 | |
0.274 0.028 0.268 0.027 1.978 0.000 0.027 41.409 -0.572 0.960 i | ! i | |
0.274 0.028 0.268 0.028 0.978 0.000 0.028 41.092 -L.B89 |
0.275 0.032 0.267 0.031 0.972 -0.006 0.031 41.267 -0.714 5 I
950 . . L 1
0.275 | 0032 | 0267 | 0.031 | 0969 | -0.009 0.031 41,038 0.943 0000 0005 0010 0015 0020 0025 0030 0035
0.978 | ¥ Average 41.981 AME ;
Average Flowrate Standardized & C d (m/min)
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. Console Serial: 0807047
For AHg, orifice pressure differential that equates to 0.75 ¢fm (0.0212 m*/min) at standard temp

pressure, acceptable tolerance of individual values from the average is £0.2 inches (5.1mm) H
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Certificate No. : E25-080086 Certificate No. : E25-080086
Page :50f6 Page :60f6
Meter Console Information Calibration Conditions Factors/Conversions THERMOCOUPLES SYSTEM CALIBRATION
Console Model | xc.sm2.v | | Date |Time | 250872025 o0 | | staTemp | 203 K
Sampling System Equipment Information Calibration Conditions
CommleSerial | | gp7047 | | Culibration SER25-080036 StdPress | 760 | mmH ,
Numb ReferenceNo. | 8 Console Model Number XC-572-V Date Time 25/08/2025 | 00:30 PM
gGMbeModel SK2SEX glmmetric 755.16 mmHg K 0.386 Console Serial Number 0807047 Calibration Reference No. SER25-080036
D:}';i S" = C"eif;“’:_ DGM Model Number SK25EX Reference Thermometer DIGICON
eria alipration
Number 00003580 | | Meter Gamma . Comole Laak Check | PASS DGM Serial Number 00003580 Serial Number 183169105
Meter Box Model Number JENCO 765 KF
Meter Box Serial Number JC 19778
Calibration Date: 25-8-2025 Calibration Reference No; SER23-080036
Meter Pressure vs Flowrate Console Thermocouple Simulator
Cl 1 and Meter Box Channel Temperature Reading ( °C)
0.040 — = e ——] test point -18.0 | 250 | 380 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
0.035 | | | Stack -18.0 | 24.0 370 92.0 | 147.0 | 257.0 | 366.0 | 477.0 | 586.0 | 806.0 | 1025.0
— Aux -18.0 | 240 | 37.0 | 92.0 | 147.0
g (990 1 ey Probe -18.0 | 240 | 370 | 92.0 | 1470
= 027
E E 0.025 //6 Filter -18.0 | 240 37.0 92.0 | 147.0
E v:““% Oven -18.0 | 240 37.0 92.0 | 147.0
§ 3 0,020 020 Exit -18.0 | 240 37.0
016
é E 0.015 :
o
> ﬁ 2
0.010 Tolerance Range
Stack + L50%  Absolute Meter £ 3.0°C
0,005 Probe = 30°C Exit + 20°C
Filter = 30°C
0.000 + a =+
0.000 20,000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 01807047 Gangls Mw
[y
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Customer
Address

Description of Equipment
Manufacturer

Model Number

Serial Number
1D./Control No.

Environment Conditions

Cal. Date

Issue Date

RTIFICA

LS LN

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; sales@envi-ees.com

. OF CALIBRATION

Centificate No.: E25-070066
Page.: | of 6

United Analyst and Engineering Consultant Co., Ltd.

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

Bangkok 10260
Console meter
Apex Instrument
XC-572-V
NROT048

UAE.ANYV. 213/2551

Temperature (25+2)°C
Humidity (50 £ 15) % RH
08/07/2025

08/07/2025

Calibration Method or Calibration Procedure Used

S

A Method (United State Environmenini Protection Agency

This certificate 15 traceahie to nutional standard, which realize the units of it

Result of Calibration

ding to the

1 Svstem of Units (15)

This certificate may not be reproduced other than in foll except with prior Written approvat of the Technical Manager, Envi Equipment

Service Company Limited

These reported uncenainties of measurement are expanded by  coverage fsctor o k=2, providing 4 95% confidence level

Calibrated by

Mr, Sanya Sangnil

Approved by

. (Mr. Mana Fuekhud?

Technical Mnng-'er

nanslunuay
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Certificate No. : E25-070066
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METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Comvietet | wosmv | |Date | Time | owor202s 1030 | | staTemp | 293 K |
Lompote Serml 0807048 | g, | SER2Sv7onz? StdPress | 760 | mmHg
gff':’b::‘“'" SK25SEX s::;:::"‘ 75666 | mmHg | | K 0,386
o Serial | o0003s11 . 1.001 || | console Leak Check | PaSS
Calibration Data
Run Time Metering Console Calibration Meter
g:'?r:; Volume | Volume (;::? ?,:;:: Yolume Volume 2:;::: 2:::‘:
Elapsed DH Initial Final Initial | Final Initial Final Initial | Final
Q) () (Vi) (Vi) (1] (twt) (Vwi) (Vwf) (twi) (twt)
min mm H;0 m* m® °iC ©C m’ m’ L o °C
11.50 130 | 1969.469 | 1969.609 3l 31| 32296542 29 29
1160 13.0 1969609 [ 1969749 k1] M 32310612 28 M
B.10 26.0 1969.757 I‘in‘l.S‘JTI k1l 30 323.25706 27 27
807 260 | 1969807 | 1970037 30 30 | 323.39652 27 7 |
13.60 40,0 | 1970046 | 1970326 | 30 30 | 32354438 | 26 %
13.63 40,0 | 1970326 | 1970.606 | 30 30 | 32382228 | 32409872 | 26 26
9.90 70.0 1970.618 | 1970.898 30 30 12410086 | 32438576 26 26
9.87 70.0 | 1970808 | 1971178 3l 31 | 32438876 | 32466104 | 25 25
8.82 90.0 | 1970195 | 1971475 31 31| 32467042 | 32494510 | 25 25
8.83 90,0 | 1971475 | 1971.758 3l 31| 32494510 | 32521908 | 25 25




Coliticus 1. B-0Ts Certificate No. : E25-070066
Page :3of6 Page :40f6
METHOD 5 CONSOLE CALIBRATION Meter Console Information ! Calibration Conditions Factors/Conyersions
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 Console Model 10:20
5.POINT METRIC UNIT Nitiop XC-572-V Date | Time 08/07/2025 AM Std Temp 293 K
Meter Console Information ' Calibration Conditions Console Serial Calibration a " ;. |
e - g Us-mu“ T s . . Numb MDTUL Reforence Nb. SER2S-070027 _ Std Press 760 mm Hg
Number o o] AN DEMMO | siamy | [P 7566 | moMg | K 0.386
Console Serial Calibration = .
0807048 SER25-070027 Std Press 760 mm Hg
Number Reference No. | it DGMSerial | gogeagyy | | Ceibrasion | 1.001 Console Leak Check | PASS
DGM Model | gpepy | | Barometric 75666 | mmHg | | Ki 0.386 = -
~ | | Pressure |
DGM Serial Calibration .
00003 Rl C ! PASS
| Numb | s Meter G : guae Lell Tt Calibration Date: §-7-2025 Calibration Reference No SER25-070027
Calibration Pata Meter Gamma vs Flowrate
Results
1.010
Standardized Data Dry Gas Meter
- P - -
Calibration Factor Flowrate
Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 mua/min Variation 1.000 1 .oc?z\
(Vaisia) | (Quist) | (VW) | (Qwiaa) | (Y) (AY) (Qupstycam) (AHg) (&Hg) \\
m’ m’/min m’ m¥/min m*/min mm H20 _ \
-
0,135 | 0.012 0.136 0.012 | 1.005 0018 0.012 40.562 -1.899 é« 0990 | 0993 N\
0.136 0.012 0.136 0.012 1.000 0413 0012 41.558 -0.903 E | \-.\\ +Gamma Y
- o
0136 | 0007 | 0136 | 0017 | 0995 | 0.008 0.017 40.797 -1.664 @ 0.937°_ = Max Allow Y
— - - ' — g Min Allow Y
0.136 | 0.017 0.135 0017 0.991 0.004 0017 40,753 -1.708 = oo%0 | T
0274 (020 L271 0.020 0,990 0.003 0.020 44.532 2.071 | 0,979 \-.__
0.274 0.020 0270 0.020 0,984 -.002 0,020 45224 2.763 ‘\\
0275 0028 0,269 0.027 0.980 | -0.007 0.027 42,140 -0.321 0970 | 0.972
0.276 .028 0.270 0.027 0.977 -0.009 0.027 41.905 AL.556 |
0.276 0,031 0,269 0,031 0.973 -0.013 0.031 43.376 0,915 |
0276 | 0031 | 0.268 0.030 | 0971 -0.016 0.030 ‘ 43.763 1.302 0960 L—— R ! s sy, !
| AH@ 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
0.987 | Y Average 42.461
| Average
Flowrate Standardized & Corrected (m*/min)
Note:  For Calibratio the reading of the cal meter, acceptahle
tolerance of individual values from the average is +0. ) - ) .
For AH, orifice pressure differential that equates o 0.75 ¢fm (0.0212 m “/min) at standard tempeyefygentt Console Serinl 0807048 Cansale Madel XC-572-V
pressure, acceptable tolerance of individual values from the average is £0.2 inches (5. I mm) HaQf!




Meter Console Information

Calibration Conditions.

Certificate No, :
Page :

E25-070066
Sof6

Consle Mol ; Date | Time | 0872025 | '20 | | stdTemp | 292 K
Number | AM
i:onsole Serial 0807048 Calibration SERIEOTO02T Std Press 760 mm Hg
Numb Reference No. |
DGM Model | cupepy | | Barometric 15666 | mmig | K 0.386
Num b Pressure - |
DGM Serial Calibration | )
00 C k PASS
Numb iHIGUSB!I_ Moter GRiifis 1.001 S onsole Leak Chec .
Calibration Date 8-7-2025 Calibration Reference Mo SER25-070027
Meter Pressure vs Flowrate
0.040
0.035
0.030 | |__+003]
SE o002 o
1
— + -
g5 0020 | 40020
n g e
| E 0017
; E 0.015
1]
= <0012
0.010 |
0.005 |
n_m : & — L - - + il " - +  W—. P
0.000 20000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Serial: 0807048 Console Model XC 572V

Certificate No. : E25-070066

Page :60f6
THERMOCOUPLES SYSTEM CALIBRATION
Sampling System Equipment Information Calibration Conditions
Console Model Number XC-572-V Date Time 08/07/2025 | 00:30 PM
| Console Serial Number 0807048 Calibration Reference No. SER25070027 |
DGM Model Number SK25EX Reference Thermometer DIGICON ]
DGM Serial Number 00003811 Serial Number 183169105 '
Meter Box Model Num ber JENCO 765 KF
Meter Box Serial Number | JC 08944

Console Thermocouple Simulator

Ch 1 and Meter Box Channel Temperature Reading (°C )
test point 180 | 250 | 380 | 930 | 1490 [ 2600 [ 3710 | 4820 | 5930 | 8160 | 10380
Stack 2190 | 240 | 370 | 920 | 1480 | 2580 | 370.0 | 4810 593.0 | 8150 | 1038.0
Aux -19.0 | 240 | 37.0 | 92.0 | 148.0
Probe -19.0 | 240 | 37.0 | 920 | 148.0
Filter <190 | 240 | 37.0 | 92.0 | 148.0
Oven -19.0 24.0 | 37.0 92.0 148.0
Exit -19.0 | 240 | 370
Tolerance Range
Stack + L1.50%  Absolute Meter + 3.0°C
Probe + 30°C Exit + 2.0°C
Filter £ J0NC




ENTECIH Calibration Certificate ENTECH Calibration Certificate

Where | g oab s T 102
i SALERATION 0157 Where |

9 e e e

S Begin

Certificate No: G 250083 Cortifiate Now: G 250055
Date of issue : 07-Aug-25 ertificate No.:

Instrument description @ Fiue Gas Analyzer Standard References (Table 1)
Instrument model : Testo 350
Instrument serial no. : 60723967/609 Standard Certificate No. Vendor Due date
Control unit serial no. 03064673/609 -
ontr r /6C Oxygen (02 ) 2.50 % Val 2412/23 Linde 27-Aug-27
1D no. or control no. : UAE.EFM.027/2559 Oxygen ( 02 ) 9.984 % Vol CG-0113-24 Nimt 01-Aug-29
Manufacturer : Testo SE & Co. KGaA Oxygen ( 02 ) 21.01 % Vol CG-0112-24 Nimt 01-Aug-29
Probe description : - Carbon monoxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-Sep-29
Probe model . - Carben monoxide ( CO ) 300.9 ppm 1422/25 Linde 21-May-29
Probe serial no . Carben monoxide ( CO ) 1007 ppm 1870/24 Linde 17-Jun-26
i Nitrogen Dioxide ( NO2 ) 30.68 ppm 2832/24 Linde 08-Sep-26
Customer name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Nitrogen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Customer address : 81501 UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260 Nitrogen Dioxide ( NO2 ) 202.6 ppm 3794/24 Linde 23-Dec-26
Nitric Oxide ( NO ) 30.0 ppm CG-0065-24 Nimt 06-May-26
Total pages of certificate : 2 Pages Nitric Oxide ( NO ) 151.8 ppm 0404/25 Linde 09-Feb-27
Receiving no. : L-253067 Nitric Oxide ( NO ) 322 ppm 1234/25 Linde 04-May-27
Receiving dat ; 04-AUG25 Sulphur Dioxide { SO2 ) 50.4 ppm 1306/25 Linde 12-May-27
celving cere: : H Sulphur Dioxide { SO2 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Parameter of calibration : Gas Calibration(Oxygen 2.50, 9.984, 21.01 %vol, Carbon Monoxide 80.45, 300.9, 1007 ppm, Sulphur Dioxide { $02 ) 605.9 ppm 1229/25 Linde 04-May-27
Nitrogen Dioxide 30.68, 81.8, 202.6 ppm, Nitric Oxide 30.0, 151.8, 322 ppm,
Sulphur Dioxide 50.4, 100.7, 605.9 ppm}) Measured room conditions
Condition of UUC. : Used Temperature 22.7 °C  Humidity :67.3 9%RH Pressure © 10104 mbar
Ambient condition : Al of the Measurment ware caried out the stabilized labotary Calibration conditions
Gas Temperature 23 °C Flow rate : 1,300 ml/min Gas pressure & 1014.5 mbar
Temperature 123 +5°C ) . ) )
Calibration Resuits (Without adjustment) (Table 2)
i . 0
Humilty £95 = 15 R Standard Mean of Uncertainty
Parameter of Standard Error
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkek 10210 Values uuc (%)
02 ("Vol) 2.50 245 -0.05 0.15
Calibration procedure no :  This instrument was calibrated by comparison with Standard gas mixture according 02 (%Vol) 9,984 9.92 -0.064 0.20
to calibration Work Instruction no. WI-CL-28-C 02 (%Vol) 21.01 2111 0.10 0.30
€O (ppm) 80.45 81 0.55 3.0
The calibration certificate expanded uncertainty of measurement fs stated as the standard uncertainty of measurent Eg EEZIF:; 31%?]79 13001?6 1'31 ig
Muitiphe coverage factor k=2, which for a normal distribution corresponds to & coverage probability of approximately 95%. NO2 (ppm) 30.68 28.6 2,08 8.0
This certificate is apphied only to item under test Environmental condition. NOZ (ppm) 81.8 79.6 -2.2 8.0
This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing faboratory. NO2 (ppm) 202.6 199.5 -3.1 12
Cajibration certificates without signature and seal not valid and The results relate only fo the items tested)calibrated. NO {ppmy} 30.0 32 2.0 8.0
This calibration certificate documents are tracebility to national standards, which realize measurement according to the :g Eppmi 13521;; ;gi 1‘12 fig
m
International System of Units (ST). 502 ?Epm) 50.4 50 04 6.0
Date of calibration : 07-Aug-25 502 (ppm) 100.7 101 0.3 6.0
S02 (ppm} 605.9 608 2.1 13

- /éé(/ Remark : 1 cmol/mol = 1 %wol. 1 umol/mol = & ppm., Sensor(02, €O, NO2, NO, SO2)New.
<z Ther /s ] - M v

Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee End of Report
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1of 2 'tgcf;gff?]/ !w AU qu FM-CL-09-C Rev.8 Page2of 2 L‘““ﬁ Da'}’f’ ZAE’JU 1
Entech Industrial Solution Co.Ltd. = Entech Industrial Solution Co,Ltd q
17/121 Soi Neamwonzwan 47 Yaek 48, Toongsanghong, Laks, Bangkok 10210 THAILAND Tel. 0-2779-83883 Calibration@entech co th 17/121 Sol Ngamwonrgwan 47 Y. ;« 4‘8 Toongsonshong Banrkok 10210 THAILAND Tol O 2779-8888 Calbration@ ‘_) 5 %
A o0 3¢ ONEWAL S 3 J24%) 3 e ANEKO & e el L ZF (D 0o080 calibraton@entech.coth

Tax ID 0105536035591  wwwentech.co.th Tax D 01056636030H5681  w stech.oo.th
LIRS (el S0 lole ww.entech.co.th




ENTECIH Calibration Certificate ENTEECIH Calibration Certificate
Where HECTELTE aTe Where MECTEITIE st
s.hﬂi;:h CALIEFARTION G158 s.hf:‘;‘ CALEFRTION G157
Certificate No: G 250285 Certificate No.: G 250285
Date of issue : 30-Oct-25
Instrument description :  Flue Gas Analyzer Standard References (Table 1)
Instr t model 1 Testo 350
e Standard Certificate No.  Vendor Due date
Instrument serial no. i B165B783/D419
Control unit serial no. @ 03345174/0419 Oxygen (02 ) 2.506 % Val 1287/25 Linde 08-May-29
1D no. or control no. t UAE.EFM.121/2562 Oxygen (02 ) 9.984 % Vol CG-0113-24 Mimt 01-Aug-29
Minntackiven :  TestoSE 8 Co: KEAA Oxygen (02 ) 21.01 % Vol CG-0112-24 Nimt 01-Aug-29
" i Carbon monaxide ( CO ) 80.45 ppm CG-0132-24 Nimt 10-5ep-29
Probe description Carbon monoside { €O ) 300.9 ppm 1422/25 Linde 21-May-29
Probe madel 2 = Carbon monaxide ( CO ) 1001 ppm CG-0085-24 Mimt 22-May-29
Probe serial no. - = Mitrogen Dioxide { NO2 ) 30.68 ppm 283224 Linde 0B-Sep-26
Customer name 3 UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Nitregen Dioxide ( NO2 ) 81.8 ppm 2330/24 Linde 01-Aug-26
Customer address : Bl SOI UDOMSUKAL,SUKHUMVIT ROAD, BANGCHAK PRAKANONG BANGKOK 10260 Nitrogen Dioxide ( NOZ2 ) 202.3 ppm 2558/25 Linde 02-5ep-27
Nitric Oxide { NO ) 30.0 porn CG-0065-24 Nirmt 06-May-26
i Nitric Oxide { NO ) 151.8 ppm 040425 Linde 09-Feb-27
Total pages of certificate : 2 Pages Nitric Oxicle { NO ) 322 ppm 1234/25 Linde 04-May-27
Receiving no. H L-254129 Sulphur Dioxide { 502 ) 50.4 ppm 1306/25 Linde 12-May-27
Receiving date. : 27-0ct-25 Sulphur Dioxide ( 502 ) 100.7 ppm 2662/24 Linde 25-Aug-26
Parameter of calibration :  Gas Calibration{Oxygen 2.506, 9.984, 21.01 %vol, Carbon Manoxide B0.45, 300.9, 1001 ppm, Sulphur Dioxide { SO2 ) 605.9 ppm 1229/25 Linde 04-May-27
Mitrogen Dioxide 30.68, 81.8, 202.3 ppm, Mtric Oxide 30.0, 151.8, 322 ppm,
Sulphur Dioxide 50.4, 100.7, 605.9 ppm} Me“urﬂ"rm f-:"dltlﬂ"‘ 225 Humidity 68.6 P 1011.2
emperature ] 3 °C umidil 1686 9%RH ressure Z -2 mbar
Condition of UUC. H Used
on Calibration conditions
Ambient condition : AlboEthis Maasuentiuate caried aut the stablized fabotary Gas Temperature 23 °C  Flowrate : 1,300 mi/min  Gaspressure 10154 mbar
Temperature 123 45°C Calibration Its (Without adj ) (Table 2)
Hurnidity 1 55+ 15 %RH Standard Mean of Uncertainty
Parameter of Standard Error
oo . - Values uuc [£)
Calibration place : 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksl, Banakok 10210
02 (%Val) 2.506 2.54 0.034 0.15
i s i " 02 (%eVaol) 9.984 10.09 0.106 0.20
Calibration procedure no :  This instrument was aalibrated by comparison with Standard gas mixture according
! i ki - 02 (vval) 2101 21.08 0.07 0.30
to calibration Work Instruction no. WI-CL-28-C €O (ppm) 80.45 B2 1.55 3.0
€O (ppm) 300.9 06 5.1 7.0
The calibration certificate expandied uncertainty of measurement (s stated as the standard wicertainty of measurent €O (ppm) 1001 1014 13 18
Multiplied by coverage factor k=2, which for @ normal distribution comesponds to & © e o ity of approximately 959, NOZ (ppm) 30.68 291 -1.58 80
This certificate is applied only to item under test Environmental condition. :g; EPP’“; 25:)12-33 17;55 ;; HL;J
This Calibration Certificate may not be reporauced atfer than in full except with the permission of the issuing laboratory. NO(DE;) 30.0 30 0.0 a0
Calibration certificates witfiout signature and seal not valid and The results relate only to the ftems tested/calibrated. NO (pprm) 151.8 153 1.2 8.0
This calibration certificate documents are tracebility to national standards, which realize measurement according to the NO {ppr) 322 326 4 12
International System of Uinits (SI). 502 (ppm) 50.4 49 14 60
502 {ppm) 100.7 101 0.3 60
Date of calibration t 30-Oct-25 S02 (ppm) 605.9 509 31 13
W Remark : 1 cmol/mol = 1 %wvol. 1 pmol/mel = 1 ppm., Sensor(CO)New.
J<nromrohodic 5 o,
Mr. Kwanchal Khamdoung Mrs. Nongluck Wongsettee End of Report
Calibration Technician Technical Manager
EM-CL-09-C Rev.8 Page 1of 2 Issued Date 26/02/16 EM-CL-09-C Rev.B Page 2 of 2 Issued Date 26/02/16
| ] 1
Entech Industrial Solution Co.Ltd, _ I.Gﬂﬂ']‘i"hlﬂ’l'l_lﬂﬂ Entech Industrial Solution Co,Ltd. Lﬂﬂﬁ"l'ﬂllﬂ']'l.lﬂll B
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghone. Laksl, Bangkok 102780 THAILAND Tel, 0-2779-B8B8 Calbration®@entechcath 17/121 Sai Ngarmwongwan 47 Yaek 48, Toongsonghong, Laksi Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.coth
Tax ID | 0105536036591  www.entach.coth Tax ID ' D105536035881  www.entech.coth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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 :

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

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

Cert.No.: 25TW251
Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HE0G0017
UAE.EFM.082/2564(EFM.DO.01/64)
24 December 2025

25 December 2025
2512-0641WSC-1

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

Walalak Sirithean

S

Approved Signatory

29 December 2025

enaslumun

Condition of this result of calibration

1. Reference Standard Instruments :

Cert.No.: 25TW251
Page.: 2 of 2

This measurement result is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments ID No. Certificate No.
1. Burette 130BU10 25CG1126
2. Balance 110RCO001 25MM316

2. Standard Material :-
Material Manufacturer Lot.No.

Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9KOEO0163

Due Date
18 Mar 2027

02 July 2026

Assay
99.6%

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.22 8.22 0.0045

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

wneslumuny




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

NSC-TISI-TIS17028
CALUBRATION DD08

Cert. No.: 26LM1

Page.: 1 of 2
Equipment : Do Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HEO0GO0017
ID No. : UAE.EFM.082/2564(EFM.DO.01/64)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Location : TPA On Site Calibration Laboratory
Received Order : 24 December 2025
Calibrated Date : 05 January 2026
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220+22)V
Calibrated by : Warakorn Lerngagtrakul

Kum)\a&'

Approved by :

Approved Signatory
() Chakrit Waewwanjua
() Suwit Imjai
(v ) Kunchit Promprat

Issue Date : 05 January 2026

The Uncertainties are for a confidence probability of approximately 95%

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

enaslumun

Equipment : Do Meter with Sensor Cert. No.: 26LM1
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2512-0641WSC-2

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT01 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 2188080 251953 TPA 05 Sep 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.

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

Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was connected with temperature sensor, S/N.: 9KOE0163
Ca|lbl:all0l‘l Immersion Standard UU(.: Erics Vo Coverage
Point Depth Temperature Reading - Uncertainty. 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 29.9 -0.103 0.16 2.00
45.0 80 45.006 44.8 -0.206 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-
1
wneslumuny




TECHNOLOGY PROMOQTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NEC.-TISITIS 17028

TEL.0-2717-3000-29 FAX.0-2719-9484 CALISRATION 0008

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

Cert.No.: 25CH1431
Page.: 1 of 3

Conductivity Meter

Horiba

LAQUA-EC210

HC0J0017
UAE.EFM.077/2564(EFM.SCT.03/64)
Used ltem

09 December 2025

11 December 2025
2512-0244WSC-1

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

o

(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

Walalak Sirithean

Sutip

Approved Signatory

15 December 2025

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior writtan

Approval of the head of Corp

Services 3 : Equip G and Testing Services,

enaslumun

Cert.No.: 25CH1431

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 9549224  130RC003 251440 16 Apr 2026
2) Ref. Std.Thermometer 4982054  110RC044 251708 03 July 2026

- This measurement result is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.5 pS/cm CPA Chem 1135361 16 Aug 2026
12.881 mS/cm CPA Chem 1081099 11 Mar 2026

- 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 1413.5 uS/cm
Conductivity Electrode Serial No.: 9B0J0094

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
1413.5 pyS/cm 1436 pS/cm 1414 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 12.82 mS/cm 12.74 mS/cm 0.086 mS/cm 2.00
Remark: - UUC* = Unit Under Calibration
1
wneslumuny




Calibration Results

Function : Temperature Measurement
(*) Without adjustment

This equipment was connected with Temperature Probe;

Cert.No.: 25CH1431
Page.: 3 of 3

- Model : 9383
- Serial No. : 9B0J0094
Dimension of probe;

- Length : 104 mm

- Diameter : 16 mm

- Immersion Depth : 90 mm

Calibration Standard uuc* S Uncertainty of | Coverage

Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) K
15.0 15.001 15.0 -0.001 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.001 44.9 -0.101 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 %.

enaslumun
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&% DKSH

& Certificate of Calibration

AT T 703
Equipment: Balance Certlficate No.: C01243388
Model: BSAZZ45-CW Issued Date: 06 November 2024
Serial Mo, (orID.): 34490341 Job No.: WO-00047130
Manufacturer: Sartarius Page: 1of 2
Caondition: In condition
Customer: Integrated Research Center Co.,Ltd,
122 Moo 2, Tambael Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Environment Condition:  Temperature 24 °C + D4°C
Humidity B0 %RH  * 3.3 %RH
Calibration Place: Double A (1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))
1 Moo 2, Thateorn, Srimahaphot,
Prachinburi 25140 Thailand.
Calibration By: Mr. Piyapat Saidoung
Calibration Date: 30 October 2024
The Method used: In-house methed, CAL-WI-47, based on UKAS Lab 14
Traceability; This cerlificate is raceable to the SI Units maintained by National Institute of Metralogy
{NIMT}, Thailand through DKSH Technology Co., Lid. Certificate No. C0Z231944
/
& A 4.
““w)wmi : el
(Mr. Piyapat Saidoung) (Mr. Adisai Maknoi}
Person in charge Authorized slgnatory

This corlificate |5 Esund B unlls of MBREEBMEN FcCOMENg 1o e Intemaonal System of Units (51, 1| pravides traesabilty of measursmant 10
Intamatianal of natenal standant of olfer recognized natonal sandant laborstonin.

Calibration Results:
‘Without Adjustment

Cerificate No.: C01243388

&= DKSH

Page: 2of 2

Eccentric Error: Weight 1o be 1/3 or 1/2 of Maximum capacily, taken from the center of the pan as a zero reference.

The maasuremenl uncarsnty stated is ihe sxpandad urcananty which & cbisined from (he stardsed uecertanty muliphed by #e coverage faclor (e2) o
provida & level af confidence of approximualy 5%, It s delermined it sccontance wilh the Guite 1o Exgrestion of Unceriainty n Massucemenl (GLM)

Thes reaulls may be affected by devisions from specifed condiions. The nesulls refate oty 1o the items tested, calibealed o samaled. The mport shall
o ba reproduced except in ful withoul approval of DKSH Techrology Limited.

s s veeTulad $1e
Limited

DWEH Tocheoiogy
il 06
2533 uinbusrinil s Bargrchu, Phrskhaning, Barghoe 1060
Phone: +86 3615 7000 Emai. amia, i

Delivering Growth - in Asia and Beyond.

Without Adjustment
Job No.WO- 00047130
Readability=0.0001g

Error of indication

00004 ——

0.0003

0.0002

D.0001 - - =

CAL-FAM-CO1-14- 12 Sap 2022

Hominal Test Value 100 [£:1)
Reference Points (g)
A B Cc o E
- 0.0001 0.0001 -0.0001 -0.0001
Repeatabillty: Determinaticn of the standard deviation of weighing balance., 000t (gl
MNominal lest value () Standard Deviation
20 0.00004
200 0.00008
Ermor of indication from nominal or mass value., ¥ 0.ooot  (gh
Mominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
&) {C] (@) (@) (1] -
01 0.10001 01000 0.0000 0.00011 204
02 0.20001 0.2000 0.0000 0.00011 204
05 0.50001 0.5000 0.0000 0.00011 204
1 1.00001 1.0000 0.o00c0 0.00011 204
2 2.00002 2,0000 0.0000 0.00011 2,04
5 5.00002 5.0000 0.0000 0.00011 2.04
10 10.00001 10,0000 0.0000 o.oont 2.04
0 20.00001 20.0000 0.0000 0.00012 203
50 50.00001 50.0000 0.0000 0.00013 202
100 100.00003 100.0000 0.0000 _ﬂ.D()Ol? 2m
200 200.00000 200.0000 IR 0.0000 0.00030 2.00
The End of Certificate
e fonetay wnTulafl drin
E%im:z,:;xmag v w280
Phore: +66 25397000 Emall i Pabinde
Delivering Growth - in Asia and Beyond, CAL-FM-CO1-14: 12 Sep 2022
&= DKSH
lunsiedaudnwiadasd

afimrdasia: Balance

1 BSAZZ4S-CW

wafiluemu: WO-00047130

winsauASad 34490341

waHDY ()

-0.0001

-0.0002

-0,0003

-0.0004
[}

1 10 100 T oo

30 Oct 2024

Und | L@

FuntansIada

wIIRAD ()

30 Oct 2024

WHALIVF

Undi

Tadndt

General

1. dwlwAdapter, power supply 220/1 10V

Dilsplay of balenee

*Errarof indication —=Uncert (+)

ArwRysRRnaEaniual (Cover)

ATE SR BT

nusefrnandaaiag

n'l'ms:luﬁumvw)bmn

m‘mm.nrxdmm Display

b O T R

rRuARsEYRY Display wiradnnin

=

W‘mww‘fi‘d (Stopper) / pan support

mEaiuEs Function Intemal / External

ArmEsERRAIR S TEnuAsIn load cell

glg|g|B|e|E (B |8 |a|a|8
o|ojo|o|o|o|o|jo|o|a|o

ﬁl'l"l".lzll'lﬂ;ﬂl.l o ﬁn'lufli’nmim

plp|o|E|E (8 (8| |88

g|jo|jo|jo|jOo(o|o|jo|o|o|g

mnmumﬁlﬂuh]'mmem :

Vi foramay maTutnd Svie
RS Tachnaiagy Limied

2633 bl Foad, Bangchak,
Penve; o086 X TN Emal

Fringrasang, Banghk 10250

10280

wabste:

Mr. Piyapat Saidoung

Service Enginesr

Delivering Growth - in Asia and Beyond,
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THAIL

SCENTIFIC AND msTR)
Mochanical Engineering Standards Laborstory Sof 1, Bangpoa Industrial Estate, Muang, Samutprakan 10280, Thalland.
Request No.23-68/0221 MTC.No.23-68/0221
Mumber of page(s) 2
CALIBRATION CERTIFICATE
Nomenclature : PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION
Manufacturer : Mesalabs
Serfal No.: 210155
Model : Defender 510
Scale range : 50 mi/min to 5000 mi/min
Subdivision : {0.00001, 0.0001) |/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A Srimahaphote,
Prachinburi 25140, Thailand.
Received date : 15 January 2025 Condition of measured item : Normal
Calibration date : 3 February 2025

Standard : Standard Cartificate Mo. Date due Traceability
RTD Thermeemeter [PSL-T OB11/67 F-Tut-26 TISTR
e ip MP-DO7E-23 NIMT
Primary Flow Calibrator S/% 119521 | MW-0033-23 NIMT
Calibrated by : .......... Approved by®

men RS

{MrTerasak Panna)

Ref. 2013268011500202001
Issued Date 5 February 2025

This tesults relate cnly to the iterms festad/calibrated o value assigned,

Advertiung the Repart/Cartificate and publicty of the results except in futl are prohibited urkess written permission is obt@ned fom the govermor of TRTR

THARLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Sol 1, Bangpoo Industrial Estate, Musng, Samutprakan 10280, Thailand.

Request No.23-68/0221 2/2 MTC.No.23-68/0221
Calibration point : (0.05, 0.5, 1, 1.5, 2) /min
Ambient condition : P (23 +3)°C , Relative humidity (55 + 15) %
Atmospheric pressure ( 1010+13) hPa
Calibration method : The fi (ULC) was calibrated by ¢ method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC
Measurement data :
UUCValue  Standard Velue  Temperature  Pressurs Deviation  Uncertainty
(1fmin) (lfmin) ") (hPa) (%) (%)
0.05043 0.049841 24718 100750 +1.19 1.4
0.50136 0.49651 24716 1008.19 +098  0.90
1.0045 0.9973 24693 100853 +0.73 0.89
1.5020 1.5012 24,688  1009.04 +0.06 0.89
1.9995 2.0036 24668 1009.48 -0.20 0.89

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

The end of calibration certificate.

Head Office

35 W 3 Tambon Khiong Ha, Amphos Khleng Luang,
Changeat Patiumthani 12120, Thakard

Ted. {66) 1 2577 034

Fax, [86) @ 2577 9009

FMBLMTC.002 Rew. 5
Office/Laboratary Office.
&5 M 2 Tambon , Armghos Muang S kan, 196 Foad, Ladyaa, Chatuchak,
Changwat Samutpraken 10280, Thailand Banghok 10900, Thailand
Tol, (66} & 523 167280 mt, 115, 116 Teh, (65} 0 2579 1120-30 et 5219, 5225, 5217
(561 08 3219 3000 |66) 0A 1539 GB2T
E-mall : micgistronth Website : wewctistrorth

RO
AN

Y,
>

4

=S
NAC Acsrpaied callation laberatory % //-“‘:\\\:“
HRANATEE ASSOCIATES COLUTT ISO/EC 3725.200 7 il
NSC-TIS-TIS 17025 NSC—TISI—TIS 17025
eates Nencees a1 ERERLNIR CALIBRATION 0367
ARA4-15 6701538
Funchasam 7771, Rl Wattnapes, Sarghaieal Flaw measurement kabanatory

Banghok LOGOO[Thaland)

Calibrmtion services deporfment

Tl +$EOMRRIRLT
Motile +GE36I06453

£-mat ac-caitesban@jraraies tom
Wirh ane- s e com

CERTIFICATE OF CALIBRATION

Cortficate ho, COF-013.67 Page 1o 2 Pages
MEASUREMENT ITEM = Tom Load Crifice Cafibration procedure:
MANUFACTURER STISCH The Orifice gas flow device was ealibroted ogainst
MODEL/TYPE . TE-50284 Stangord *Rotary Displocerment | Meter [Roots
SERIAL WUMBER 2936 Meter] Model GESAMCW2ln The W-CL-004
10 NUMSER - werh sl b @ cunfibraition guistelieg, .
CONDITION AS-RECEIVED + Uised Traceabiity:
CcusTOMER + Integrated Research Center Campany Limied. Yl ik peades. o ity B e
122 Moo 2, Thatoom, Simahaphote, measurement  to. recognined  the  natianal
Prachinburd 25140, Thaked, stundards and to reaflagtion of fhe internatianal
systent of units () theaugh the WAT (Natkanal
RECIVED DATE + 10 May 2034 Metrology institute of Thoiland] win Cerfifiute
MEASUREMENT DATE 1 05 Jun 2024 mumber: MW-O063-21
ISSUE DATE + 06 Jun 2024
Lingertainty of Measurement;
T roported uncerfalaly af measivement is bosed
ENVIRONMENTAL CONDITIONS: pn the itmdord ancertalety mukipled by &
Amilent conditicn In the laboratary are 2s follow: mm-"m“ bal, ':"""" b "“"':'
i o Corresponds o 0 coverage prcbabilty
Yempecibure :“g' i.nn ;H of opprosimately S5% The standard uncerfointy
Ranattve Homidiy $ PRI has been determined in oecardance with the GUM
Atmospheric Prossun 11010 hFa

‘vnlugtion of meemwrement dot - Goide to the
expreteion af incertainty i messurement

CAUBRATION CONDITION:

Preconditioning
Measimement Condition

+ 20 howrs st smbiert conditians.
1 The average values durng measurement are 22,9 °C and 53.7 %RH

f calibeation.

TABULATION OF RESULTS:
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e ) Calibention Deparimunt Managnr

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

The resuits ralate only 1o the items testedicalivated or value assigned

Achvertising the Anport/Cerificate and publicty of the results except in fLL are probibited urkess witten perrmission % ebtainad fiom the govemor of TISTR

Head Office

35 Mu 3 Tamban khlarg Ha, Amphose Khiong Luang
Changedt Pathuerthani 12820, Thakard

Tk, (66) 0 2577 Pose

Fax. (66 0 2577 009

FMBLMIC002 Rev.t
Office.
196 Fhahanyathin Foad, Ladyao, Chatuchak.
Bangkusk 10900, Thalland
Tel, (841 D 3577 1121-30 ext. 5218, 5225, 5217
(661 03 1889 6427

Office/Laboratory
668 Mu 2 Tarmbon Bangpoormai, Amphoe Muang Samutpraksn,
Changwat Samutprakan 10280, Thailand
Tal. (66} 0 2323 1672-0 axL 115, 116
(66 8 1219 9040
E-mall - micgtistr.onth Website : wiw tistd or th
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MAEASUREMENT RESULTS:

The Drdtice gas flow device was cabrated by
madiurm i the pystem. The dandse condtions are 25°C (29815 K] and 760 mmHg for

miethad with Rotary {Raats Meter]. The Humid altwas used as a

and standard p

Taibe 1} Th results of @ Standard calibration data

Flow rate Pressure: Temperature | Temperature | &p_meter | Ap_Ovifice Standard Fiow [2,)
Flate [Paj [Tm] ¥
' fmin membig € mmHe inki0 .
1 070 754041 2Er 217 sa515 1oee 1045 Tossl |
2 1001 Teea61 1209 2244 44435 230 M ™asse L]
3 Lu7 24035 2123 2.7 18752 2aem 171 1060
4 1170 54975 ann .88 35976 3257 | 1804 1116
| 1411 msom | 2ss 2.1 24261 asn | crame | 1365
slape (il 163522
Iritercept (4] ~0oa7i
Camelatan coefficient (i 099975
Uncartainty (=2 oms ' fmin
Table 2: The results of @ actual calibration data
Flaw rate Pressure | Temperature | Temperstwre | A meter | A Orifice Standard Flew | (5]
Plate [Paj ma] [l r
m'fmie _ mmHg c x g nH0 o uiln
1 0 754882 ng it [ 1084 nEss [
2 1001 754951 238, 244 44,455 2340 0558 D544
3 1117 754,835 323 n 38751 2948 1076 LO61
4 1170 754975 2331 Rl 35376 3257 113 1y
5 1411 55078 | 7358 1313 24281 491 | 13m 1367
Slape |wl; L2416
Intetcept (¥ -0.01068
Correlation coefficient (7): 0.99975
Unecertainty {8 = 23t 085 mmin

*4%End of Certificate of Calibration®**
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TISETIS 0
CALTRATIEN BT

ATISTA RO TITETR -
THAILAND INSTITUTE OF SCLIENTIFIC AND TECHNOLOGICAL RESEARCH ITISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) —|
Request No. 21-6B/0 59 MTC No. EEL. BP.  g(v0168 Reguest No. 21-68/0159 MTC No. EEL. BP.  #0/0168
The repored expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
CALIBRATION CERTIFICATE factor = 2 providing & Jevel of dence of approxi 95%.
Z i Nominal Output of Unit Under Test = 94 dit re 204Pa at 1000 Hz
by i 4 R h Center Company Limited. i
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101,325 kPa, 23,0 °C and 50 %RIL
Address 1122 Moo 2, T.Thatoom, A Stmabaphote, Pachinburi, 25140,
1. Sound Pressure Level
Calibrated atl : Electrical and ic Standards Loboratory, Industrial Metrology and Testing Service Centre
Soi |C, Bangpoo Industrial Estate. Sukl B, Muang, Samutprakan 10280, Standard Microphone | Measured Sound Pressure | Deviated value | Uncertainty Toleranee limit
Instrument Calibrated ; Ambient Environment Type Level {dB) (dB) (dB) IEC60942:2003 Class 1
Description + Saund Calibrator Temiperature (234 3)°C 112 inch Brucl&Kjagr 4180 9391 0,09 0,10 +0.40 dB
Manufacturer L ACO Relative Humidity {50+ 15) % 2. Frequency
Madel 12127 Ambient Pressure : (101,325 + 1.500) kPa - -
Standard Mi F Dreviated val Uncertain olerance limi
Serial No. £ 100012 T 4 ¥ inted value | Uni ty
Type {Hz) (Hz) (Hz) IECA0942:2003 Class 1
Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
1/2 inch Bruel&Kjaer 4180 10000 0.0 +15 +1.0%
2. Measuring Amplifier Broel&Kjaer 2 537484, i
easuring Amplifier Rruel&Kjaer 2636 S/N 1537484, 3. Total Di i
3. Prog bie A T TPA-303A SN OF 2214,
4. Digital Multimeter Agilent 14401 A S/N MY 44003560, Standard Microph M d Total Distorti Ui inty Tolerance limit
5. Pressure Transmitter Vaisala PTB202AD SN T0650001, Type (%) (%) IECG609:42:2003 Class 1
6. Audio Analyzer Panasonie VP-7722A S/N (M1477D122. 1/2 inch Bruel&Kjacr 4180 L350 +0.50 +3.0%

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

This instrument has been calib diard: intuined at Electrical and Electronic Standards

d against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thatland).

The information on actual reading is attached herewith and the uncertainty limits quoted reter to the
measured values only,
Date of Receipt : 14 Jan. 2025

Date of Calibration - 21 Jan. 2025 [ M@j

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

3. The microphone volume correction was not included.

Calibrated by - Approved by :
....... M. ST
{Mr.Weerachai  Deecharyac) Prawes ARl
e
Electrical and El ic Standards Laboratory
Date of Calibration : 21 Jan. 2025 Industrial Metrology and Testing Service Centre
Date of Issue Ref : 201126801 1400184001

: 23 Jan. 2025
End of Certificate 22

The results retate orly 16 the items tested/eslibrated or value assigned
Achvertising the Report/Certificate and publicity of the msults sxcept In fuil am prohibited urkess witten pammission # obtained from the gavemar of TISTR,

The restits relate only to the items tested/eslibrated or valun assigned.
Achvartising the Repor/Cenificate and publicty of the results seept in Rl as prohibited unkess witten permission is obtalned from the: govemar of TISTR

FMBLMTC.00Z Rev.5

FMBLMTC.002 Rev.5

Head Office

35 Mu 3 Tamiban Kniong Ha, Amphoe Kikeng Luang.
Changqwat Pathurnthani 12120, Thailand

Tel. (66) 02577 9036

Fa (66) D 2577 9009

Officad_aboratory
668 Mu 2 Tambon

oOffice
P, Lisdyas, Chatuchak,

Chargwat Samutprakan 10280, Thakand
Ted (6] O F323 167290 e, 115, 116
(66108 3219 9990

Armghoe Muang 196

Banghok 10900, Thailand
Tel. (66} 0 2579 112030 exl. 5219, 5225, 5017
(56) 08 1889 6027

Head Office

35 M 3 Tarmbon Khiong Ha, Amphoe Xhlong Luang

Changwat Pathurmthani 12120, Thailand
Tel (660 2577 5026
Fra. (66} @ 2577 5009

Office/Laboratory

68 Mu 2 Tambon Bangpoomai, Amphos

Changwat Samutmaksn 10280, Thailand

Tel (6610 7323 161280 e, 115, 114
66) 08 3219 9040

Office

194 Phahoryathin Road, Laclyao, Chatuchas,

Bangknk 10504, Thailand

Tel. (66) 0 2579 1121-30 axt. 5219, 5225, 5217
(56} 08 1389 8427

Muang Samutprakan,

E-mail | mtcgtistr.onth Website | www.tistrocth

HSC-TISITES FTI0S.

TTISTR CALIBRATION 0037
r THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0159 MTC No. EEL. BP. 8270168
CALIBRATION CERTIFICATE
Subimitted by H! i R h Center Company Limited.
Address = 122 Moo 2, T.Thatoom, A.Srimahaphote, Pachinburi, 25140,
Calibrated at < Electrical and El ic Standards Lab v, Industrial logy and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature HPEES e
Manufacturer : Delta Ohm Relative Humidity = (50 + 15) %
Model (HD9102 Ambient Pressure = (101,325 + 1.500) kPa
Serial No, 10038483

Standards used : |, Digital Function Synthesizer NF Elecronic DE-193A S/N 122037,
2. Measuring Amplifier Broel&Kjaer 2636 S/N 1537484,
gawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005360,
3. Pressure Transmitter Vnisa]‘u PTB202AD /N TO650001.
6. Audio Analyzer Panasonic VP-7722A S/N 0414770122,
7. Condenser Microphone B&K 4180 §/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrmment was
d by standard
This mstrument has been calibrated against standards maintained at Electrical and Electronic Stundards

EN bl T:

using an insert voltage technique.,

Laboratory (EEL), which are traceable 1o the International System of Units through the National Institute of
Metrology {Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

mieasured values only.
Date of Receipt ¢ 14 Jan. 202%
Date of Calibration : 22 Jam. 2025 : F%

E-mail : micgptistr.orth Website : sww tistr.orth

1115 |

29-TISTR ST e

¢
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0159 MTC No. EEL, BE. B2/0168
The reported expanded uncertainty is based upon a standard

iplied by a 2

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

Nominal Output of Unit Under Test =94 dB re 200uPa at 1000 Hz

Acoustic Output in dB re 20pPa , C d to Refi Conditions : 101.325 kPa , 23.0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) TECH0942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93,88 -0.12 +0.10 +0.75 dB
2. Frequency
Standard Microp} M, 1T Deviated value| Uncertainty Tolerarise limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
112 inch Bruel&Kjaer 4180 U883 =11.7 *13 22.0%
3. Total distortion
ard Microph M d Total distorti U Tolerance limit
Type (%) () [ECA0942:2003 Class 2
112 inch Bruel&Kjaer 4180 100 <050 +4.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphene volume was net included
Date of Calibration ¢ 22 Jan. 2025 Ha

The rasults redate only to the flems testeccalibrated or vaiue assgred.

Advartisig the Report/Certilicate and publicity of the resulis sxcept o full ae prohibited unless witten pemission & cbtained from the: govemor of TIETH

FMBELMTC.002 Rev. S

The restits mlate only to the iterms tostedizalibrated or value assigrad
Advertising the Aepot/Carificate and pubilicity of the resuits except in fUil are prohibited uniess wrilten parmission i4 obitsned from the governor of TISTR.

LB MATC D02 RS

Head Office.

35 Mu 3 Tamban Knlang Ha, Amphos Fhiong Luang,
Changest Pathurmthani 12120, Thatand

Tel. (66) 0 2577 9036

Fai, 1661 0 2577 9005

Office/Laboratory
68 Mu 2 Tamiban

Office.
Rnad, Ladyaa, Chatuchak,

Changwat Samusdprakan 10280, Thalland
Tel {661 0 2323 1672-80 et 115, 116
(66] 0 3219 4040

Amphoe Muang 196

Harvghok 1090, Thakand
Tel. (d6) & 2575 1121-30 axt, 5219, 5225, 5217
{661 08 1889 GHIT

E-mail | rrdcgtistr.onth Wabsite @ wwwtistr.onth

Head Office

35 Mus 3 Tambon Khlong Ha, Arrphoe Khiong Luang,

Chargwat Pathumithars 12120, Thaland
Tal. (66) 0 2577 S056
Fa (661 O 2577 9009

Office/Labaratory

Offica

668 Mu 2 Terroon Banqpecmal, Amphios Muang Samutprakan, 196 Phahomyethin Rosd, Lardyan, Chatuchak,

Changwat SamiAprakan 10280, Thatand

Tel (6610 2323 1672-80 ext. 115, 116
{66) 06 5215 9440

Emall | mictistr.arth Wehsite - waw

Banghck 10900, Thatand
Tel_ {68] 0 2570 117130 ext, 5219, 5225, 527
861 08 1889 6827
fietr.ar th
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TITISTR CALIERATION (37

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0159 MTC No. EEL. BP. 820168
Nominal Output of Unit Under Test = 114 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB} [EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 113.86 -0.14 +0.10 .75 dB
2. Frequency
durd Micropt A | Freq Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) {Hz} IEC60942:2003 Class 2
112 inch Brueld&K jues 4180 988.4 -116 +15 £2.0%
3, Total Distortion -
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type %) (%) TECE0942;2003 Class 2
1/2 inch Bruel&Kjaer 4150 0.21 +0.50 +4.0%

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

3. The microphone volume correction was not included,

Calibrated by : Approved by ;

(Mr.Weerachai  Decchaiyae)

s

2 pirder A

Electrical and Electronic Standards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201126801 1400184003

Date of Calibration : 22 Jan, 2025

Date of Issue < 23 Jan. 2025

End of Certificate 343

TITISTR R
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _|
Request No, 21-68/0159 MTC No. EEL. B, 81/0168
CALIBRATION CERTIFICATE
d by 21 1Ry h Center Company Limited.
Address : 122 Moo 2, T. Thatoom, A Srimahaphote, Pachinbur, 25144,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangp Justrial Estate, Sukh it Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature iEI+3°C
Manufacturer : Rion Relative Humidity  : (50 + 15}%
Mode! TNC-74 Ambient Pressure £ (101,325 + 1.500) kPa
Senial No. HEETC T
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A 8N 122037,

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

3. Progy ble A T: TPA-303A S/N OF 2214,

4, Digital Multimeter Agilent 344014 SN MY44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N TO650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526,
Calibration Procedure: CP-102-04 based on TEC 60942-2003; The sound pressure level generated by sound

lit by standard microp

Tias been calib

using an insert voltage technique.
d t Electrical and Electronic Standards

under test shall be
This i

d against
Laboratory (EEL}, which are traceable 1o the International System of Units through the National Institute of
Metrology (Thailand).

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

measured values only.
Date of Receipt 1 14 Jan, 2025
Date of Calibration 1 22 Jan. 2025 } fa

The results relate only to the iterns tested/calibrated or value assgned.
Advestisng the Report/Centificati and pubilicity of the resulls seeept if fUll are prahibited unless written penmission & obtaned from the: govemar of TISTR

Tha results retate onty to- the fems tested/calibrated or value assined.

Adhwertising the Repoet/Trrificate and publicity of the results except o full are prohibited unless wiitten penmision s abtaned from the govemar of TETR

EMALMTC.002 Aev.5

Offica.

196 Phahormeothin Anad, Ladyas, Chatuchak,

Banighok 10900, Thakand

Ted {661 0 2579 112130 xt. 5219, 5225, 5217
) 08 1889 6327

Head Office

35 Mu 3 Tarnbon Khlang Ha, Amphos Kieng Luang,
Changaat Pathurmthan 1220, Thafard

Ted. (56} 0 2577 9034

Fax. (66} & 2577 9009

Office/Laboratary
568 Mu 2 Tarmbon Bangpooensl, Amphoe Muang Samatpeakan,
Changwat Samutprakan 10200, Thailand
Tal. (66) 0 2303 1672-80 et 115, 116
{66) D6 3219 9400
Email © rdcatiseron b Wsbsite | wiw fistror. i

118, 19823

A
AL

TITISTR ATICN 0017
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0159 MTC No, EEL.BP. 810168
The reported expanded uncerainty is based upon a standard inty multiplied by 2 2
factar k = 2, ding a level of confid of approxi 3%,
Nominal Output of Unit Under Test =94 dB re 204tPa at 1000 Hz
Acoustic Output in dB re 200Pa, Corrected to Reference Conditions: 101,325 kPa, 23.0 °C and 50 %RIEL
1. Sound Pressure Level
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB} (dB) IECG0942:2003 Class |
172 inch Bruel&Kjaer 4180 9391 .08 +0.10 +0.40 dB _1
2, Frequency
Standard Mi li M d Freg) Deviated value [ Uncertainty Tolerance limit
Type (Hz) {Hz) (Hz) [ECE0942:2003 Class |
1/2 inch Bruel&Kjacr 4180 1001.5 1.5 oo o +1.0%
3. Total Distortion
i P M d Total Distortion Uneentainty Tolerance limit
Type (%) (%) [EC60942:2003 Class |
112 inch Bruel&Kjoer 4180 1.35 =050 +3.0%

Note : 1. No adjustment.

2. The calibeator pressure correction was not included.

3. The microphone volume correction was included at level of .16 di

Calibrated by : Approved by :
B R,
(Mr.Weerachai Deechaiyae)
Electrical and Electronic Standards Laboratory
Date of Calibration 322 Jan. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 23 Jan. 2025 Ref : 201126801 1400184002

End of Certificate 22

FMELMTC 002 RevS

Head Office

35 Mu 3 Tamban Khiorg Ha, Amphoe Krleng Lusng,
Chargwat Pathumehani 12120, Thalland

Tl (66) 0 2577 G084

Fan. (86 0 2577 9009

Office

196 Phahonyothin Anad, Larkyes, Chatuchak,

Banghok 10900, Thakare

Tel. (66 0 2570 1121-30 et 5219, 5225, 5217
{66) 8 1889 6827

Offica/Laboratory
668 Mu 2 Tamban Bargpoamai, Amphoe Misang Samutzrakn,
Charquat Samprakan 10¢8Y, Thailand
Tel {661 0 2323 167280 el 115 116
1661 08 3215 9930
E-mail ;: mtcatistr.orth- Wksite : wwi.tlstr ot th

P A

NSC-TISHTIS 17024
T+TSTR CALIBRATION 0037

The reswits retate only 1o e iters tested/calibrated o valua asslged —
Achvrtising the ReponCerificats and publicty of the results except in full ane probibited unless written permision & cbtained from the governce of T3

FM.BLMTE. 002 Rev.§

Head Office

35 Mu 3 Tambon Khlong Ha, Amphos Khkong Lung,
Charygwat: Pathurmthars 127120, Thailare

Tal {86) 0 2577 %35

Fand {661 0 2577 909

Office/Laboratary Difice

668 Mu ¥ Tamban i, Arnphoe Muang = 158 wathin Road, Ladyao, Chatuchisk,

Changeat Samusprakan 10280, Thakand EBanghok 1000, Thailand -

Tel (66) & 2323 1672-80 ext 115, 116 Tel. (66) 0 2579 1171-30 ext. 5219, 5225, 5217
{661 08 3215 9440 (66) 08 1889 GE2T

E-mall | mtcgtistr.onth Wabsite : s tistronth

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL, BE. 89/0168

CALIBRATION CERTIFICATE

dby  :Integrated R h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinbur, 25140,
Calih at  El | and fards Laboratory, Industrial Metrology and Testing Service Centre.

Sai 1, gpoo Industrial Estute, Sukh it Rel., A Muang, Samutprakan 10280
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature 123 £3)°C
Manufacturer @ ACO Relative Humidity {50+ 15) %
Madel 16226 Ambient Pressure 1 (101.32521.5) kPa
Serial No, 2 100144
Microphone : Type 7052 No. 79844
Preamplifier i

Standards used :

- Band Pass Filter Smnford Research Systems SR 650 /N 28712,

Condenser Microphone Briiel&Kjer 4130 S/N 2889871,

Decade Attenuator Ando AL-205 5/N 00464602,

Function/Arbitrary Waveform Generator Apilent 33220A SN MY 44042668,

DF-193A S/N 122037,

Digital Function Sy izer NF
Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,
Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

HoE s

Date of Receipt 14 Jan, 2025

: 17-18 Feb. 2025 1/9

Date of Calibration

The resudts relate anly 10 the jterrs tested/calibrated o value assigned.

Achvertising the Pepoet/Certificate and publicty of the results except In full are probibited urless wiitten permission is cbtsined from the governce of TISTA,

FABLMTC.00F Rev. S
Head Office Office/Laboratory Office.
35 Mu 3 Ternibon Khlong He, Amahoe Khiong Luang, 868 My 2 Tembon Bangooomai, Amphoe Muang Semutpesian, 196 Fhahonynithin Anad, Ladyso, Chatuchak,
Changwat Pathumithani 12520, Thailand Changwat Samutprakan L0280, Thailand Hargkok 10900, Thaland
Yal. (56) 0 2577 9036 Tel. (66} 0/ 2325 1672-80 ext 115,118 Tel. (66 1 267F 112130 et 5219, 5225, 52107
Faw. [54) 02577 5009 [56] 08 3219 %440 (48] 08 1BB9 BBZT

E-mall | mtcgtistronth Website : weaw tistr aeth
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NEC-TISI-TIS 17025
TITISTR CALIBRATHON 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

#. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
9, Speaker Tannoy Limited, Great Britain British Patent No. 215300
10, Digital Multimeter Agilent 34400 A 5/N MY 44005560,

1. P il T TPA-303A S/N 2212.

Calibration Procedure !
This i was calit 1 by using calibration p i no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration

procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i s been calib

1 against
Laburatory (EEL), which are traceable to the International System of Units through the National Institute of
Mewrology (Thailand).

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

MTC No. EEL. BP.

1 at the Electrical and Electronic Standards

BGOIER

NSC-TISI-TIS 17025
CALIBRATION 0037

Request No. 21-68/0160

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL, BP. 89/0168

1. Absolute Sensitivity

Heforence Acoustic

Measured value (dB) | Deviation

pisnce limit i -g

The reported expanded uncertainty s based wpon a standard v multiplied by a e factor
k=2, providing a fevel of of app 95%.
Date of Calibration  : 17-18 Feb. 2025 2/9
—F—

Thie results 1elate enly to the ilems teted/calibrated or value assigred.

Signal (dB) Before adjust] After sdjug | valse (dB) | Class 2 (448) (+dB) of messurement (+dB)
93.99 937 4.0 0 Lo 0.30 NiA 1
Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
wiis then completed at the display of 115.1 dB.
2. Self-generated noise
2.1 Normal test
Measured value ! permmithed
1ds) (+dB} of measurement (4B}
18.5 0.1 NIA
2.2 The microphone of the sound level meter was replaced by electrical signal input device
Froguency | Measured value | Uy permitted
Weighting (dn) B of measurement (+dB )
A-Weight 16.3 010 NIA
C-Weight 24.7 010 NiA
Flat 26.7 010 NiA
Date of Calibration - 17-1§ Feb, 2025 ik

Advertising the Report/Certificate and publicity of the results ewcept in full are prohibited uriess wiitten permission |5 obtsined from the govemar af TISTR

FM.BLMTC.00Z Rev.S

Heed Office

35 M 3 Tamiban Krkong Ha, Amphoe Knlong Luang,
Changwat Pathumshani 12120, Thatand

Tl (56 02577 9036

Fan, (86) 02577 9009

OfficesLaboeaton:
868 My 2 Tambon
Chanpwat Samutpraian L0280, Thailand
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3. Acoustical signal test of frequency weightings
Frequency | Devantion from frequency respanse (dB) Acceptasee limit Uncertainty | Maximum-permitied uncertainty
(Hz) A-weight [ C-weight Flag class 2 (£dB) {=dB) of measuremeant (+dB)
125 0.3 0.2 0.1 1.5 D45 0.6
1000 0.1 i1 0.0 Lo (45 0.6
B 000 -8 -4.7 -4.8 50 (.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Devintion from frequency response (dB) T Lirnit 1 inty | M:
{Hz) Aoweight | Coweight Flat class 2 (+dB) (+dB) of measurement (+dB)
63 0.2 [IA] LA 20 0.20 0.6
125 0.1 0.2 0.1 1.5 0.20 0.6
250 0.2 0.l 0.1 L5 0.:20 .6
500 0.1 0.0 0.0 1.5 0.20 0.6
1 0on 0.0 [IA1} 0.0 1.0 .20 06
2000 0.1 0.0 .1 20 0,20 0.6
4 000 -4 -0:2 0.0 3.0 .20 06
8000 -0.4 02 -0.1 50 0.20 0.7
Date of Calibration 1 17-18 Feb, 2025 é‘g‘f_
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5, Long-term stability
Time Measured Value Deviated value P Timit L i M perm.
(dB} (dB) class 2 (+dB} =dB) of measurcment {£dB)
in 94,0
= 0.0 3 10 01
End 94.0
6. Frequency and time weightings at | kHz
t 1 kHz
6.1 Frequency weightings a .
Frequency | Measured Value | Deviated value Actey lirmit 1 -permittod
Weighing (dB) (uB) class 2 (=dB) (=dB) of measurement (+dB}
A-weight 94.0 on 02 .20 02
Coweight 94.0 0.0 02 0.20 0.2
Flat 94,1 0.1 02 0,20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Accey Timit 1 permitied
Weighting (dB) (dB) class 2 (£4B) (=dB) of measwemint (+dB)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 00 01 020 02
Leg 4.0 [T 1 0.20 0.2
Date of Calibration  ; 17-1§ Feh. 2025 219
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit L A -permitted
value (dB) (dB} (dB) tlass 2 (4dB) (+dB) of measurement (+dB)
122 1220 0.0 11 0,30 03
121 1211 0.l 11 030 03
120 120.0 00 1.1 0,30 0.3
1% e 0] 1.1 0.30 0.3
114 114.0 0.0 11 0.30 03
109 109.0 0.0 L1 030 03
104 1040 0.0 1.1 030 0.3
o9 991 0l B} 0.30 03 ]
94 4.0 0.0 11 0.30 03
0 89.0 0.0 11 0.30 0.3
84 #4.1 0.1 11 0.30 0.3
il 79.1 0.1 11 0.30 0.3
4 74.1 0.1 i1 0.30 0.3
69 69,1 .1 11 030 03
64 64,0 0.0 L1 0.30 03
59 59.0 o i1 0.30 0.3
54 54.0 i1} (1] .30 03
49 450 00 L1 030 03
44 44.1 a1 i1 030 0.3
39 390 0.0 L1 0.30 03
14 341 (i8] 11 030 03
33 kxR 0l il 0.30 0.3
Date of Calibration 17-18 Feb. 2025 & /9
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level mnge
Range Anticipated valse | Measured value | Deviated [ Accep Timit] L i permitted cortaty
(da) (dBy vatlue (dB) | class 2 (edB) {+dB) of mensurement (+d8)
4130 45 450 (X4} 1.1 0.30 03
30-120 s 350 0.0 11 0.30 03
20-110 25 255 0.5 1.1 .30 0.3
20-100 25 235 0.5 L1 0.30 0.3
20-90 a5 254 0.4 1.1 0,30 03
20-80 25 254 0.4 1.1 0.30 03
9. Tone burst response
Thme Tonehurst Menasured value | Devialed | Timit| T inty | Maxi -permmitted
Weighting | Duration, Th {ms) (dB) value (dB) | class 2 (£dB) {+dB) of measurcment {<dB1
200 1158 02 1.0 0.20 03
Fast 2 988 -0.2 +1.0;-2.5 0.20 03
0.25 8.6 -4 +1.5;-5.0 0.20 03
Sl 200 109.4 -0.2 1.0 0.20 0.3
2 BO.E -0.2 +1.0;-5.0 0.20 03
200 1099 0.1 =10 0.20 0.3
SEL 2 90.0 0.0 +1.0;-2.5 0.20 03
0.25 BO.9 0.1 +1.5;-50 0.20 03
Date of Calibration : 17-18 Feb. 2025 ;:_9
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7. Level linearity an the reference level range

Anticipated | Measured Value Deviated value timit L i Maxi permiticd

value (dB) (B} (d) cluss 2 (+dB) {+dB) of measurement (+dB]
32 321 0.1 1.1 0.30 0.3
3l 33 03 1.1 0.30 0.3
n 303 03 1.1 0.30 03

8. Level linearlity including the level range contral

Al reference sound level on the reference level range

Range Anticipated valoe | Measured value | Deviaed |Accept Henit 1 A permitted
{dB) (dB} value (dB) | elass 2 (+dB) (+dB) of measurement (+dH]
40-130 94.0 94.0 0o L1 0.30 03
30-120 94.0 4.0 0.0 i1 0.30 0.3
20-110 94.0 94.0 0o i1 0.30 03
20-100 94.0 94.0 0.0 11 030 03
Date of Calibration  : 17-18 Feb. 2025 274
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10, Peak C sound level
Mimsber of cycles in Anticipated | Measured | Deviated |A Simig) 1 i i permitted
test signal value (dB) | value (dB) | value (dB) | class 2 (B} (+dB) of measurement (+dB}
Complete cycle 125.4 1258 04 30 0.20 0.35
Positive half cyele 1244 1242 0.2 2.0 0.20 0.35
Negative balf cycle 1244 1242 0.2 20 0.20 0.35
11. Overload indication
Mensured value (dB) Deviated | Accep limit| T i i permitted
Pusitive one-half eycle | Negative one-half cycle | value (dB1 | class 2 (zdB) (+dB) of messurement (+dB)
131.1 131.1 o0 LS 0.20 0.25

12. High-level stability

Tine Measured Deviaied value | A Timit ! inty imum-permitied
value (dB) {da) class 2 (£dB) {2dB) of measurement (+dB)
Begin 12940
3 i 0.3 01 0.1
End 1280

Approved by ©

Calibrated by :Q t j\?

(Mr, Pannasit Phasingsri) :}L

ST e Lavrsy

i
Electrical and Ele'lmic

Date of Calibration  : 17-18 Feb, 2025 Industrial Metrology and Testing Service Centre

: 24 Feh. 2025 Ref - 201 1268011400185007

Date of Issue

End of Certificate
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Request No. 21-68/0160 MTC Neo. EEL. BP. 90/0168
CALIBRATION CERTIFICATE

Sub iby  :Integrated R h Center Company Limited.

Address

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

Calibrated at | Electrical and Electronic Standards Laboratory, ial Metrology and Testing Service Centre.

Soi IC, B Industrial Estate, Sukh it Rd., A.Muang, § prakan 10280
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature 1(23+3)°C
Manufacturer  : ACO Relative Humidity @ (50 £ 15) %
Maodel + 6226 Ambient Pressure :{101.32521 5) kPa
Serml No, : 100145
Microphone : Type TO52NR No.TE402

Preamplifier i
Standards used :
1. Band Pass Filter Stanford Research Systems SR 630 5/N 28712
2. Condenser Microphone Brilel&Kjier 4180 /N 2889871,
3. Decade Attenuator Ando AL-205 /N 00464602,
Agilent 332204 S/N MY44042668.
DF-193A /N 122037,

4. Functi bitrary Wavef:

5. Digital Function Synth NF El
6. Sound Calibrator Bruel&Kjuer 4231 §/N 3015154,

7. Measuring Amplifier Briiel& Kjr 2636 S/N 1537484,

Date of Reeeipt ¢ I4 Jan. 2025

Date of Calibration

Tha results relate only to the sems tested/caliorated or value assigned
Acvertiing the Repo/Certficate and publicity of the results mcept n full are probibited sdess witten permmission s cbtained from the governor of TISTR

£ 17~ 179
: 17-18 Feh, 2025 It

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP. 90/0168
8. Power Amplifier Briiel&Kjer 2706 SN 1517630,
9. Speaker Tannoy Limited, Greal Britain British Patemt No. 2153040,
10 Digital Multimeter Agilent 34401A S/ MY 34005560,

11 P b T TPA-303A §/N 2212
Calibration Procedure -
This i ‘was calit by using calibration p d no CP-102-02 and CP-102-03, which

were based on TEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related 1o the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i has been 1 against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

! intained at the Electrical and Electronic Standards

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

measured values only.

The reported expanded uncertainty is based upon a standard Itiplied by a factor
k=2, providing a level of confidence of ap Iy 95%.
Date of Calibration  : 17-18 Feb. 2025 &.’ 9
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1. Absolute Sensitivity

Reference Acoustic Measared value (dB) | Deviation |4 limit] L permitied Frequency | Deviation from frequency rosy {dE 7 Lirnit L i permitted i

Signal {dH) Before adjust) Afer adjust | value (dB) | Class 2 (£dB) {dB) of mezsurement (dB) (Haz) A-werght | Coweight Flat elass 2 (dB) (+dB) of measurement (+d8)
93.99 925 94.0 0.0 1.0 0.30 WA 125 0.4 i1 -1 15 0.45 0.6
Note: The external was fistly | . The internal calibration adjustment 1000 0.1 0.2 0.2 1.0 0.45 0.6
was then completed at the display ol 117.0 dB. # oo -4.2 36 -44 5.0 0.45 0.7

1. Self-generated noise 4. Electrical signal test of frequency weightings
2.1 Mormal test Frequency | Deviation from frequency resy H eyl Himit 1 i i permitted

Meusured value U permitted {Hz) A-weight | Coweight Flat cluss 2 (£dB) (+dB) of measurersent (0B}
(dB) (+dB) of measurement (+dB) 03 0.1 01 01 20 0.20 0.6
253 0.10 NIA 125 0l 0.1 01 1.5 0.20 0.6
250 0.1 01 (R 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.1 0.0 0.0 L5 0.20 0.6
Frequency | Measured value |1 i i perimitied i 1 hod 00 0.0 0.0 1.0 0.20 0.6
Weighting (dB) {+dB) of measurement {2dB) 2 00K 0.1 0.0 ol 20 .20 6
A-Weight 245 10 NIA 4000 -0.3 k1 0o 30 0.20 0.6
C-Weight 26.7 010 NIA B 000 -3 0.1 0.1 30 20 07

Flat 33 010 NIA
Date of Calibration  : |7-18 Feb. 2025 -li /9 Date of Calibration  : |7-18 Feb. 2025 419
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3. Acoustical signal test of frequency weightings

The results relste anly b the fems tested/ealibrated or valos ssshned.
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5. Long-term stability
Time Measured Value | Devisted value A limit L permitied
(dB) [dB) cluss 2 (+dB) (2dH) of measurement (481
e e 0.0 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Fregquency weightings at | kHz
Frequency | Measured Value Devinted value limit | permitied
Weighting (dB) {dB) class 2 (+dB) (B} of measurement (+dB)
A-weight 940 0 0.2 0.20 0.2
C-weight 94.0 0.0 02 0.20 0.2
Flat 4.1 0l 02 0.20 0.2
6.2 Time weightings at 1 kHz
Freguency | Measured Value | Devinted vakse Accey limit LI permitted
Weighting {dB} (dB) class 2 {(1dB) (+em) of measurement (B}
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 (4] 0.20 02
Leq 94.0 0.0 a1 0.20 0.2
Date of Calibration  : 17-18 Feb. 2025 9{:.9
The results ralate only to the terms tested/calibrated or value assipned )
Advertising the eport/Certificate and publicity of the results except in full are grohibited unless wiltten permission is cbtained from the govemaor of TIETR.
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value A limit L permiticd unceriamiy|
value (dB) (4B} (di3) cluss 2 (+dB) (+dB} of measurement (+dB)
122 1219 -l Lt 0.30 03
121 1209 0.1 1.1 0.30 03
120 119.9 0.1 1.1 0.30 03
1% 119.0 0.0 L1 0.30 0.3
114 113.9 -0.1 11 0.30 0.3
109 1089 0.1 1.1 0.30 0.3
104 LR =0.1 1.1 0.30 03
99 99.0 0.0 11 0.30 0.3
94 94.0 0.0 11 030 03
B9 B89 -0 Ll 0.30 0.3
&4 #4.0 0.0 11 (.30 03
7 4.0 0.0 L1 0.30 03
T4 4.0 00 LI 0.30 0.3
) 69.0 0.0 L1 0.30 0.3
fhid 63.9 0.1 L1 0.30 03
59 589 0.1 L1 0.30 0.3
54 539 0.1 1.1 0.30 03
49 489 0.1 1.1 030 0.3
44 440 0.0 L1 0.30 03
kL kL] 0.1 14 0.30 0.3
34 340 0.0 1.1 0.30 0.3
33 33l 0.1 L1 .30 0.3
Date of Calibration  : 17-18 Feb, 2025 p&:’ )
The results mlate only to she fems testod/calibrated or value sssigned
Advertisng the Repot/Centificate and publicity of the rsults mxcept in full ans probibited anless witten pemmission is cbtained from the govemor of TISTH

FMBLMTCO02 Rev.5

Head Office

35 3 Tamben Kiony Ha, Amphos Khlong Luarg,
Chargeeat Pathurnthani 12120, Thatand

Tel. {66 3 2577 9036

Office/Labesaton Office

#4658 Wy 2 Tarmbon Amphoe Muang tpeaian, 196 Foad, Ladyao, Chatuchak,
Changwat Samulprakan LO2B], Thailand Hargkok 10900, Thaland

Ted. [64] 0 2325 167280 ext. 115, 114 Tel (66) 0 2570 1121-20 ewt. 5219, 5225, 5217

Fooe 6} 0 2577 9009 166] 08 3217 9460 (6] 0 1HBS GE2T
E-mail | mtcgtistranth Webisite ; v tist on th
THAILANE INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 900168
7. Level linearity on the reference level range
Anticipated | Mensured Value Deviated value A limit Ui permiticd
valuc {dB) (dB) {dB) el 2 (zdB) (+dB) of measurement (+J8)
iz 322 0.2 1.1 0.30 03
k1 2 0.2 11 0.30 03
30 303 0.3 L1 030 03
8. Level linearlity including the level range control
At reference sound Tevel on the reference level range
Range Anticipated value | Measured value | Deviated |Accep Firmit| € i il -permi
{dB) 1B} value {dB) | class 2 {2dB) (B} of measurement (£dB)

40-130 4.0 94.0 0.0 1.1 030 0.3

30120 94,0 94.0 0.0 1.1 030 0.3

20-110 4.0 4.0 0o 1.1 030 03 ]

20-100 94.0 94.0 0.0 L1 030 0.3

Date of Calibration  : 17-18 Feb. 2025 55':)_
The resuits relate only to the iterns tested/calibrated or value assigned.
Advartising the Repot/Certificate and publicity of the results escept in full ane prohiited urkess wiitten permission is sbfained from the governor of TISTR
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Hanghok 10900, Thatard

Tel (6614 2575 112130 ent. 5219, 5225, 5217
(16100 1869 6327
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Changwat Pathumthars 12120, Thakand
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Ranyge Anticipated value | Measwed valoe | Deviaed |4 Fimit] 1 i i permitied
{dB)y (dB) walue (dB) | class 2 (=dB) {2elB) of measutement (+dB)
40-130 45 450 LAl 11 0.30 03
30-120 a5 350 LA L1 0.30 03
20110 25 254 04 1.1 0.30 0.3
20-100 25 25.5 15 11 030 03
20-90 25 256 0.6 1.1 0,30 0.3
20-30 25 25.5 0.5 1.1 0.30 0.3
9. Tone burst response
Time Tonehurst Measured vale | Deviated | Accep Timief U i i -permitted
Weighting | Duration, Th {ms} (B} value (dB) [ class 2 {2dB) {+dB) of measurement {=dB)
200 1158 <02 +1.0 0.20 0.3
Fast 2 988 0.2 +1.0;-2.5 0.20 0.3
025 96 -4 +1.5;-5.0 0.20 0.3
200 w4 02 +1.0 .20 0.3
Slow
2 898 0.2 +1.0;-5.0 0.20 0.3
200 109.9 0.1 +10 020 03
SEL 2 S0.0 o +1.0;-2.5 0.20 03
025 209 0.1 +1.5;,-5.0 0,20 03
Date of Calibration  : 1 7-18 Feb. 2025 8191
The msults mlate only to the items tested/calibrated or ialue assigied.
L Avertising the Repor/Certificats and publicity of the results seept in full ane probibited wless witten permission & obtained from the: govemar of de
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 90/0168

11k Peak C sound level

Number of cycles in Anticipated | Measored | Deviared |A Fimig] 1 Aaxi -permitted
st signul value (dB) | valise (dB) | valie (€8] | class 2 (£4B) (+dB} of measurement (dl
Complete cycle 1254 1258 0.4 30 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 0.35
11. Overload indication
Measured vilue (dB) Devinted | A limit L permi
Positive one-halleyele | Negative one-half eyele | valoe (dB) | class 2 (+dB) {4l of measurement (+dB]
131.1 1311 0.0 15 0.20 0.25
12, High-level stability
Tume Ieasured Deviated vaboe Accep limit U permitied
valuc (dB) (dB) cluss 2 (£dB) (448} of measurement (HdB)
Begin 129.0
00 03 010 1
End 129.0

Approved by ;

Calibrated by @ @u

(Mr. Pannasit Phasingsri)

Electrical and Y
Date of Calibration  : 17-18 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue :24 Feb. 2025 Ref : 201 126801 1400185008

End of Certificate 9/9

| Request No. 21-68/0160

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY
MTC No. EEL. BP, 91/0168

CALIBRATION CERTIFICATE

submitted by -1 )

h Center Company Limited.

Address : 122 Moo 2, T.Thatoum, A_Srimuahaphote, Prachinburi, 25140,
Calibrated at < Electrical and Electronic Standards Lab . Industrial A logy and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukh it Rd., A Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Description : Integrating Sound Level Meter Temperature (23£3)°C
Manufacturer LACD Relative Humidity {50+ 15) %
Moddel 16226 Ambicnt Pressure 1 (101.325+1,5) kPa
Serial No. L 100146
Microphone  Type T052NR No.78402

Preamplifier 17
Standards used :

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

2. Condenser Microphene Briel&Kjer 4180 S/N 2880871

3, Decade Attenuator Ando AL-205 S/N 00464603,

4 Agilemt 33220A SN MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6,

7

. Function/ Arbitrary Waveform G

. Sound Calibrator Bruel&Kjaer 4231 5/N 30151354,
. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

Date of Receipt 2 14 Jan, 2025

17 179
Date of Calibration - 17-18 Feb. 2025

Tha rasults melate ordy te the fems tested/calibrated or valin assigned.
Acvertising the Report/Certificate and publicity of the results sxcept in full are prohibited unless weitten pesmission |5 obtaned from the govemar of TISTR.

Thar rasults relate andy to the Tems tested/calibrted o value assgned.
Achvertising the fieperiCertiicats and publicity o the results except in full @ prohibied unless written permissien s sbtaned from the govemor of TETH,

FM.BLMTC.002 Rew S
Head Office
35 Mu 3 Tambon Khiong Ha, Amghoe Khiong Lusng,
Changwat Pathunithani 12030, Thalland
Teal. {66) 0 2577 508
Faa, {5 0 2577 9005

Office/Labaratory Office

68 Mu 2 Tambon Arrphos Muang 198 Ph in Reied, Ladyao, Chatuchak,

Chargwat Samutprakan 10280, Thalland Bargiok 10800, Thalland

Tel (66] 0 2323 1672-80 ent. 115, 116 Tek. (46} 0 2579 1121-30 ext. 5219, 5225, 5217
(66 08 %19 2040 156} 03 1389 6H27

E-mail | micgiistranth Website : s tistrorth
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TITISTA CALIBRATION 07

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP. 91/0168
&, Power Amplifier Briel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No, 215300
10, Digital Multimeter Agilent 34401 A 8/N MY 44005560,
11. B il Ti TPA-303A S/N 2212,

Calibration Procedure

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

This instrument has been calibrated against standurds maintained at the Electrical und Electronic Standurds
Lahomtory {EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

FABLMTC.002 Rew. 5

Head Dffice

35 hu 3 Tambon Klang Ha, Amphoe Khiong Luany,
Changiat Pathurnthani 12120, Thailand

Tel. (550 0 2577 0036

Fau. (64 Q 2577 9009

Office

196 Phabomyathin Aosd, Ladiad, Chatuchak,

Banghnk 10600, Thaland

ek, (56} 0 2579 1121-30 ext. 5219, 5275, 5207
&4} 08 1389 6827

OfficeLaboratory
68 MU 2 Tamiban Bargpoamal, Amphos Misng Samulgrakan,
Cnangwat Samistprakan 10280, Thailand
Tek {66) (2323 167260 ext. 115, 116
(68108 5315 9940
E-mail | mctistronth Website | waw tistror th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 21-680160 MTC No. EEL. BP. 91/0168

1. Absolute Sensitivity
Refercnce Acoustie Measared valwe (dB) Deviation (A Hirmia L i i permitied
Signal (dB} Before adjust] Aler odjust | vabue (dB) | Class 2 (+dB) {4dB) of mensurement (+dB)
93.99 927 94.0 (X1} 1.0 030 NiA
Note: The external calibration adj was fisstly performed. The internal calibration adjustment

wa then completed at the display of 95.1 dB.

1. Self-generated noise

2.1 Normal tesi
Measured valwe Uncertainty Maximum-permitied uncertainty
(4B} {+dB) of measurement (+dB)
231 010 Nia

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the Frequency | Measured value | -permited
mieasured vilues only. Weighting (dB} (+dB) of measurement (+dB)
The reporied expanded uncertainty is based upon a standard i Itiplied by a age factor A-Weight 225 010 NiA
k=2, providing a level of confidence of approximately 95%. C-Weight 276 010 N/A
Flat 3 010 NiA
Date of Calibration 17-18 Feb, 2025 219 Date of Calibration  : 17-18 Feb, 2025 3/9
The rasults reate only bo the ihems tested/calibrated o value assaned The resuts relate only fn the items tosted/calibrated o value assignad
Advertiting the: ReportCertficate and publicity of the results except In full s prohibited unlass written permizsion is obtsined from the gowemar of TITH Achiertising the flepantCerificate and pubilicity of the resulty sxcept in fUlL are probibibed unkess wiithon permission is sbtained flom the govemor of TISTR
FMBLMTC.002 Rev.5 FMBLMTC.002 Rev.5
Head Dffice Office/Laborstory Office Hmad Office Office:
35 M 3 Tambon Khlorg Ha, Amphoe Kiiong Luang, 668 Mu 2 Tamban Arrphos Muang 94 hin Road, Ladyan, Chatuchak, 35 Mu 3 Tamban Knlang Ha, Amphoe Khiong Lusng. 558 Mu 2 Tarbon Bangpoomai, Amphoe Muang Samutprakis, 196 Phahanyothin Road, Ladyao, Chatuchal,
Changwat Pathurnthani 12120, Thailang Chagwat Samiaprakan 10280, Thattand Bangiok 10900, Thailand (Changwat Pathurmithani 12120, Thailand Changwat Samutprakan 10280, Thailand Hanghok 10500, Thafland
Tel (66) 0 2577 9036 Tel (66) 0 2323 167280 et 115, 116 T, (560 2579 1121-30 ent. 5219, 5275, G117 Tel, (661 0 2577 G036 Tal, (560 2323 1672-80 ext. 115, 114 Tel. (6] 0 2575 192130 e, 5219, 5225, 5217
Fax (64) 0 2577 B00% 166) 08 3217 9440 &6} 08 1880 6827 Fax. (661 0 2577 5009 145} 08 3219 9840 1£41.08 1887 82T

E-mail : ricgtistronth Website | whw tistr or th

E-masd, - mtcgtistronth Website | www tistror th
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3 A signal test of freq ghting:
Freguency | Deviation from frequency response (dB)| Accep limit L 1 i
[{iF3} A-weight | C-weight Flat class 2 (+dB) (+dB) of measurement (+d13)

25 0.7 0.5 0.0 L3 0.45 0.6

1000 02 1 0.1 1.0 0.45 6

& 000 -4.4 -4.2 4.4 50 0.45 07

4, Electrical signal test of frequency
Fregueney | Devistion from frequency response (dB) A limit L pormitted
(Hz) A-weight | C-weight Flat class 2 (+dB) (xdB) of measurement (+dB)

63 0.3 0.1 0.1 20 0.20 0.6

125 ol 0.1 13 15 0.20 0.6

250 0.1 01 0.1 1.3 0.20 06

S0 01 0.0 0.0 1.5 0.20 06

1 000 0.0 0.0 o0 1.0 0.20 0.6

2000 0.1 00 0.1 20 020 0.6

4000 04 0.2 0.0 30 0.20 0.6

B 000 43 2 1 50 0.20 0.7
Date of Calibration  : 17-1# Feb. 2035 ili’:_
Achvertising the Report Certificats and p|.HIa:"rym;il::'::;T:x:;t’:‘h’:‘l"“:«::;::::I;b:::su‘:njt’tl::;:;:fm s cbtained from the governer of TISTR, B
FMBLMTC.002 Rev.5

Head Office CfficefLabaratory Office
3% Mu 3 Tamibon Khlong Ha, Amghoe khlong Luang, 658 Mu 2 Tambon Bars i, Atriphoe Muang S 196 Road, Ladyao, Chatuchak,

Chargwat Pathumithani 12120, Thailand

Tol (66) 0 2577036
Fax. (66) 0 5577 2009

Changwat Sarmuprakan 10280, Thailarid

Tel. (661 0 2323 167280 est. 115, 115
{641 L 3215 4440

Errail : micatistr.onth Wehsite : wvitistrorth
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Request No. 21-68/0160 MTC No. EEL. BP. 91/0168
5. Long-term stability
Time Measured Value Devinted value Accep lemit L i i permitied
(di) dB) wlass 2 {=dB) {HdB) of measurement {£B)
kol ol 0.0 03 0.10 0.1
End 4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Messured Value Deevimted value A limit U i i permiticd
Weighting [dB) (dB) class 2 (B} (rdB} of measurement (=dB)
A-weight G4.0 0.0 0.2 0.20 0.2
C-weight 4.0 0.0 02 0.20 0.2
Flat 94.] 1 02 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Messured Value | Devinted value Accey limit 1 i A d
Weighting (dB) (dn) wlnss 2 (+AB) {+dB) of measurement (d8)
Fast 4.0 0.0 01 0.20 0.2
Slow 4.0 0.0 0.1 0.20 0.2
Leg 4.0 LAt LA .20 0.2
Date of Calibration - 17-14 Feb. 2025 ;5“:’ 9
The: results relate only to the items tested/calibeated or value assined o
Adunrtising the RepotTenificate and puiicity of the results except in full s probibited unless withen penmission s cbtaned from the govemar of TEL

FMBLMTC.002 Rev.5
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MTC No. EEL. BP, 91/0168

7. Level linearity on the reference level range

Anticipated | Measured Value | Doviated value f Timix ¥ e i
value (dB) {dB} (B} class 2 (+dB} (B} of measurcment (AR}
122 1218 0.2 11 030 [}
121 1209 0.1 1.1 0.30 0.3
120 1199 0.1 Ll .30 0.3
e 1189 =01 L1 0.30 0.3
14 1139 0.1 11 0.30 03
105 1089 -1 Ll 0.30 03
104 H3.s =01 A 0.30 03
99 99.0 0.0 1.1 0.30 03
94 94.0 0.0 L1 0.30 0.3
B BB9 i1 1.1 0.30 0.3
LE] B4 ol 11 0.30 0.3
79 789 -0.1 11 030 03
74 73.9 =01 1.1 0.30 0.3
69 689 0.1 1.1 030 03
64 639 -1 11 030 03
59 58.8 -2 11 030 0.3
54 539 0.1 11 0.30 0.3
44 48.9 =01 1.1 0.30 03
44 44.2 0.2 11 0.30 0.3
34 3.0 00 1.1 0.30 0.3
34 341 0.1 11 0.30 0.3
33 332 0.2 1.1 0.30 0.3
Date of Calibration  : 17-18 Feb. 2025 3{'_‘}

The results relate anly to the iterns tested/calibeated or value assigned.
Advertising the Repat/Cortificate and puslicity of the results sxcept in full ane prohibited unless waltten pemmission is obtained fram the gowvamar of TISTH.

THAILAKD INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

MTC No. EEL. BP. 9110168

Regquest No. 21-68/0160
7. Level linearity on the reference level range
Anticipated [ Measured Yalue Devinted value Accep Limmit 1 i 1 e d
value {dB) (dB) (dn) class 2 {£dB) (=B of messurcment (+di)
3z 323 0.3 1.1 030 0.3
H 4 04 1.1 0.30 03
30 304 0.4 11 0.30 03

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

Runge Anticipated value | Measured value | Deviated | Acceptance fimit] Uncertainty i permitted
(dB) (dB) value (dB) | class 2 (zdB) {8} of measrement (0B}
40-130 940 94.0 .0 11 0.30 03
30-120 4.0 940 a0 1.1 030 03
20-110 4.0 940 0.0 1.1 0.30 0.3
20-100 4.0 G40 (A1} 11 0.30 0.3

79

Date of Calibration | 17-18 Feb, 2025

T
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8, Level linearlity including the level range control 1Mk Peak C sound level
At reference level at 5 dB greater than the under-range on a level range Number of eyeles in - | Anticipated | Measured | Deveated 7 Laemie| L i permitied
Range Anticipated value [ Measured value | Deviated | Accep limit| L o i permitied inty test signal vatlie (dB) | walue (dB) | valee (dB) | class 2 (=dB) (4] of measurement (+dB)
(dB) (dB) value (dB) | class 2 (=dB) (B} of measurement (+dH) Complete eyele 125.4 125.8 0.4 30 0.20 0.35
40-110 45 45.0 [121) 1.1 0.30 0.3 Positive half eycle 124.4 1242 0.2 2.0 0.20 0.35
30-1200 35 350 0.0 L1 .30 03 Megative half cycle 1244 1242 0.2 20 0.20 035
20-110 25 258 08 11 0.30 03
20-100 25 258 0.8 1.1 0.30 0.3 11. Overload indication
: —
20-90 5 256 1%} Ll 0.30 0.3 Measured value (dB) Deviated | Acceptence limit] 1 inty | Maxi permitted i
20-80 25 25.7 07 1.1 0.30 3 Positive one-halfeycle | Negative one-half cycle | value (dB) | closs 2 (£dB) {=dB) of mesrement (£dB)
131.1 131.1 0 1.5 020 0.25
4. Tone bursi response
Time Toncburst Measured value | Dieviated | Aceeptunce Himit] Ls i i permitied 12. High-level stability
Weighting | Duration, Th {ms) {dm) value (dB) | class 2 (1dB) (+dB) of measurement (+dB} Time Mensured Diovimted value Accep lirmit 1 M permitted
200 1158 -0.2 L0 .20 03 wvalue (dB) (dB) cluss 2 (+dB) (1dB) of mensurcment (4B}
Fast 2 988 0.2 +1.0; <25 0.20 0.3 Begin 129.0
035 89.6 04 | 1550 | 020 03 End 1200 o e ae )
Sl 200 109.4 0.2 1.0 0.20 0.3
2 BB 0.2 +1.0; -5.0 0.20 0.3
200 109.9 0.1 +10 0.20 03 Calibrated MQ Approved by :
SEL 2 S0.0 0.0 + <25 .20 03 WCat it
0.25 0% 1 +1.5;-5.0 0.20 0.3 (Mr, Pannasit Phasingsri} s il
~inrector
Electrical :n?ll'a«ntmrlﬁdm Lahoratory
Date of Calibration  : 17-18 Feh. 2025 Industrial Metrology and Testing Service Centre
i Date of Issue : 24 Feb, 2025 Ref ; 201126801 1400185009
Date of Calibration - 17-18 Feb, 2025 S0 End of Certificate 979
The results relate only to the tems tested/calibrated or value assigned. iy ] Thar rasailts redate only to the items testedfralibmted or vaiue assigned. ]
Advertizing the Report/Certficate and publicly of the resuits escept in full are probibited urless wiitten parmission s ootainad from sthe: govermor of TETR. Advartising the Repot/Cenificate snd publicity of the rsults except in full am probibited unless witben pemmission & cbtained fiom the govemor of T1S !IL_
FMBLMTC.002 Aev.5 FRABLMTC.002 Rev.S
Head Office Office/Laboratory Office: Head Office Office/Laboratory Office:
35 MU 3 Tamisan Khiong Ha, Amphos Khiong Luang, 566 Mu 2 Tambon i, Amphoe Muars 5 196 Rosd, Ladyao, Chatuchak, 35 Mo 3 Tambian Khlarg Ha, Amghoe khiong Luang, 668 Mu 2 Tambon Bamgpoamal, Amphoe Musid Samutpkan, 196 Phahonyothin Roed, Ladyao, Chatechsk,
Changwat Patturmthani 12120, Tharand Changwst Samutprakan 10280, Thaland Barwghok 10900, Thatand Changwat Pathrmthani 12120, Thailand Changest Samuprakan 10280, Thalland Banghok 10900, Thaland
Tiel, [66) O J577 9036 Tal, (563 0 373 167280 e, 115, 116 Tel (6é) 0 2579 1121-30 eat, 5215, 5225, 51T Teel, {66) D 2677 %056 Tl (6) 0 2323 16720 et 115, 116 Tal. (66 & 257% 1131-30 ext. 5719, GZ25, 52T
Fau. [66) 0 2577 Y069 (661 08 3219 9441 (66) 05 1887 6521 Fax 166) 0 25TT 9009 (66) 00 3215 8340 166) 06 1887 6827
E-nsid - mbegtistronth Webdte | www.tistronth E-mail - micgtistronth Wabsite | wawtistronth
P A = I~
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRR THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 94/0168 Request No. 21-65/0160 MTC No. EEL. BP. 94/0168
CALIBRATION CERTIFICATE £, Power Amplifier Briel&Kjzr 2706 /N 1517650
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401 A S/N MY 44005360
Sub by Tnteprated Research Center Company Limited. 1L P ble A T TPA-303A S/N 2212,
Address : 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi, 25140.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Cenlre. Calibration Procedure :
Soi 1C, 1 tndustrial Estate, Sukbumvit Rd., A-Muang, prakan 10280, This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
Lnstrument Calibrated : Ambient Environment were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013), These calibration
Description + Sound Level Meter Temperature {30 procedures were related to the electrical and acoustic signal fests, The electrical signal test was carried out with the
Manufacturer  © Delta OHM Relative Humidity — : (502 15) % direct measurement method. The acoustic signal test was performed in an anechoic rmom with the comy
Madel SHD 2010UC Ambient Pressure 5 (101.32541.5) kPa T
Serinl No, 11040842479 This i has heen calit | aguinst dards maintained at the Elecirical and Electronic Standards
Microphone + Type UC-52 No.114674 Lahoratory (EEL), which are traceable to the International System of Units through the National Institute of
Preamplifier : Delta Type HOZ0T0PNEZ No 11001018 Metrology (Thaitand),
Standards used : The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
I. Band Pass Filter Stanford Research Systems SR 630 §/N 28712, measured values only,
2. Condenser Microphone Briiel&Kjar 4180 S/N 2889871, The reported expanded uncertainty is based upon a standard uncertainty multiplied by u coverage factor
3, Decade Atienuator Ando AL-205 S/N 00464602 k=2, providing 1 level of confidence of approximately 95%.
4. Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668.
5. Digital Function Synthesizer NF El ic I DF-193A 5/N 122037,
6. Sound Calibrmor Broel&cKjaer 4231 /N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,
Date of Receipt - 14 Jan, 2025
Date of Calibration : 17-18 Feb. 2025 & 9 Date of Calibration 1 17-1% Feb. 2025 ﬁz’ig_
The results relate only to the iterns tested/calibrated o value sssignad. The sesults relate only te the lterms tested/eslibrared o value assgred
Advertigng the ReportACerificate and publicity of the results ekcept in full ane prohibited unless witten parmission s oblgined from the govemor of TETR, advertising the Report/Cortifcat and publicity of the resuits skeept in fAL are prohibited unless written permission s abtared from the govenon of TSTR
FRABLMTC.002 R FMLBLMTE 002 Aev.5
Head Office. Office/Laboratory Office Head Office OfficesLabaratony Office
35 Mu 3 Tarnban Knlorg Ha, Amphos Khlong Luang, 658 Mu 2 Tambon Arnghie Musng 196 Foard, Ladyac, Chaluchak, 5 Mu 3 Tambon Khong He, Amphee Khlong Luang, 668 Mu 2 Tamibon Bangpooma, Amphoe Muang Sarutgrakan, 196 Prahonyrithin finad, Latyaa, Chatuchak.
Changwat Pathurmthant 12120, Thailard Changwat Sanwitprakan 10280, Thalkard Banghak 10504, Thaland Changwat Pathurnthani 12120, Thadand Changwat Samutprakan 10280, Thailand Bangkok 10900, ThaRand
Tel (66} 0 2577 9036 Ted (860 2323 167280 eat. 115, 116 Tel {66} 0 2579 1121-30 ext, 5219, 5225, 5217 Tel. [66) 0 2577 9036 Tel, (651 D 2323 167280 ext. 115, 116 Tel_ (661 0 2579 1121-30 e, 5219, 5225, 5217
Fan. {6610 2577 9009 (65 08 3219 9940 (66} 18 1889 €527 Fax, [661 0 2577 5009 6] 08 3259 9440 {061 08 1859 6527

-l | mibcgptistr oeth Websta | watistroeth Evmal ; micgtistronth Website - www.tistr onth
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Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
1. Absolute Sensitivity
Referenoe Acoustic Measured value (dB) Dieviation |Acceptance bint| Uncertaity Maximum-permitted uncertainty
Sigmal (48} Before adjust] Afier adiust | value (dB) | Class 2 (4dB) | (2dB) of measuroment (24B)
93.95 4933 94.0 [IN] 1.0 0.30 NiA

Note: The extermal calibration sdjustment was firstly performed. The internal calibration adjustment

was then completed at the display of 94,0 dB,

2. Self-generated noise
2.1 Normal test

Measured value U i f 1 itted
(dB) () of mensurement (B}
19.6 10 N/A

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

Frequency | Measured value (L i permitted
‘Weighting (dB}y Lkl of measurement (+dB)
A-Weight 183 010 N/A
C-Weight 245 020 NiA
Flat 2649 30 NIA
Date of Calibration  : 17-18 Feh, 2023 S8

The results relate anly to the tems tested/calibrated or value sssgned.

Acheertising the RepartdCertificate and publicity of the results except in full are probibited Urkess witten permissicn is obtaned ffem the govemar of TISTR.

FAMLBLMTL.002 Rew5
Head Office
A5 Mu 3 Tambor Knlong Ha, Amphos Knlong Lusag,
Chargwat Pathumthars 12120, Thailand
Tel. (66) 0 2577 2056
Fax. 16630 2577 9009

Offica

195 Phaharyathin Road, Ladyao, Chatuchak,

Hanghok 10500, Thailand

Tel. (66) 0 2579 1121-30 ext. 521%, 5225, 5217
{66y 08 1889 6827

Offica/Laboratory
£68 Mu 2 Tarnben Barg , Aumghos Muang
Changwat Samutprakan 10280, Thaland
Ted. (651 0 2323 167T2-60 e, 115, 116
{i66) 08 3219 $440
E-rmail : mitcgtistrorth Website © www tistrocth
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Request No. 21-680160 MTC No. EEL. BP, 94/0168
5. Long-term stability
Time Measured Value | Deviated value A limit - i Maxi permiticd
{d8) {dB} class 2 (2dB) (4dE) of messurensent (+dB1
Begin 94.0
o 03 010 0.
End 4.0
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at | kHz
Fregquency | Measured Value | Deviaed value Timit Ui i i permitied
Weighting {dB) {dE} class 2 {+dB} (a8} of measurement {=dB]
A-weight 4.0 0.0 02 0.20 6.2
Coweight 94.0 0.0 02 0.20 0.2
Flat G4.1 ol 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Devinted value Acuep limit U i i permitied
Weighting (dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
Fast G40 i 01 0.20 0.2
Slow 24.0 0.0 0.1 0.20 0.2
Leq G400 00 8] 0.20 0.2
Date of Calibration 1718 Feb, 2025 an
The resudts relata anly o the (tems testad/calibrated or value assigned N
| Adbertising the Repon/Certitcate and publichy of e resulia ehcept in full e protitited unles waitten penmission fs cbsained from the gowvermar of TISTR,

FMBLMTC, 002 Ree§
Head Office
35 M 3 Tamben Khieng Ha, Amphoa Knlong Luang,
Changwat Pathumthar 12120, Thatand
Tal [65) 0 2577 908
Faw, [66) 0 2577 9009

Offica/L.aboratory
63 W 2 Tambon Bangpoomal, Amphoe Muang Samutpeakan,
Changwat Samutprakan 10280, Thatand
Tek {66} 0 2323 1672-80 ext. 115, 116
6 08 3219 a4l
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Request No. 21-68/0160 MTC No. EEL, BP. 94/0168
3. Acoustical signal test of frequency weightings
Frequency | Deviation frem frequency response (d8) Limit i i i permitted

{Hz} A-weght | C-weight Flat class 2 (£dB) (+dB) of mensurcment (B}

125 0.4 0.3 2 1.5 .45 e
1000 0.5 0.5 0.5 1.0 .45 0.6
£ 000 -4.0 -3.8 -4.0 50 0.45 0.7

4. Electrical signal test of frequency weightings S
Freqaency | Deviation from frequency responss (dB) A Timit L i i permitted i

(Hz) A-weight | Coweight Flat cluss 2 (zdB) (B} of measurement (+di )

63 0.1 0.2 0.3 20 0.20 0.6

125 0.1 -1 -0.2 1.5 0.20 0.6

250 [iA1} 0.1 0.1 1.5 020 0.6

S04 0. 0.0 LiX1] 1.5 0.20 0.6 —
1 060 LAl an 0.0 Lo 0.20 0.6
2000 0 0.1 0.l 20 0.20 0.6
4 000 0.l ol 0.1 30 0.20 0.6
£ 000 0.1 0.1 ol 50 0.20 0.7

o 4/9
L Date of Calibration  : 17-18 Feb. 2025 G
Adverting the PepanCorfcs by f o e ot o U o MRS o I paT A R o e yvemor of TR

FMBLMTC.O0Z Rev.5
Head Office
35 hus 3 Tambon Kiiiong Ha, Amghee Kiiong Lusng.
Changwal Pathurmtheni 12120, Thatand
Tel [66) 0 2577 9036
Fax. [86) 0 2577 9000

Cffice

194 Phaharyathin Road, Ladyan, Chatuchak,

Bangiok L0600, Thatand

Tel, (56} 0 2579 1121-30 ext, 5219, 5225, 5217
(561 08 138% 6827

Offica/Laboratory
668 Mu 2 Tambon Bangoooral, Amphoe Muang Samutprakan,
Changwat Sarmutgrakan 10280, Thaland
Tel, (661 0 2323 167280 ext. 115, 116
86] 08 3219 440
Eomail : mtcgtistronth Website - www tistrorth
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value limit ! i A permitted
value (1) {dB) (B} chuss 2 (+dB) (B of measurcment {HdB}
120 1200 0.0 L 030 0.3
119 1190 0.0 1.1 030 0.3
14 114.0 0.0 L1 0.30 03
1% 1080 0. 1.1 0.30 0.3
104 104.0 0.0 11 030 03
@ 9.0 0.0 L1 030 0.3
G4 4.0 0.0 1.1 0.30 0.3
L 9.0 0.0 11 0.30 0.3
14 340 (L1 11 0.30 03
9 T9.0 0 1.1 030 0.3
T4 T4.0 0.0 11 0.30 03
69 L] 0.0 1.1 030 03
L] G40 0.0 11 0.30 0.3
59 590 0.0 11 0.30 0.3
54 M0 0.0 11 030 a3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 LR 1.1 .30 03
43 430 0.0 11 130 03
42 421 0. 1.1 030 03
Date of Calibration : 17-18 Feb. 2025 T
== P
frhuartising the Report/Certficate and .,uJ:i;3“5:.1'i'fff‘f3:.2{'.hr.erffﬁ'::?.iﬂwﬂiﬁiﬁf:ﬁf.':;"un iz obtaned from the govemar of TETR J

FMLBLMTC 02 Rew.5
Head Office
35 W 3 Tamben Kong Ha, Amphoe Knlong Luans,
Chengeat Pathumthani 12120, Thatand
Tl [55) O 2577 9088
Fau, 166) 0 2577 9009

OfficasLaboratory
68 Mu 2 Tamban Bangooamal, Amphoe Muang Samutprakan,
Changaat Samutprasan 1098, Thaland
Tel (661 0 2323 167280 ext. 115, 116
1641 08 3279 2480
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e, (56) 0 2579 1121-30 ext. 5219, 5225, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No, EEL. BP. 94/0168

7. Level linearity on the reference level range

Anticipated | Measured Value | Devinted vahse limit U i permiticd

value (dB) {dB) {dB) cluss 2 {(+dB) (HdB) of measurcment (2dB)
41 41.1 01 L1 0.30 03
40 401 0.1 1.1 030 0.3
3 £ 1 Il 0.30 03

8. Level lineardity including the level range control

At reference sound level on the reference level range

Thie results ralate anly to the items testec/catibrated or value assigrad

FM.BLMTC002 RS

Head Offics Office/Laboratony Offica
5 Mu 3 Tambon Khlong M, Amphoe fhlong Luarg, 688 W 2 Tambon Bar , Ampbos Muang 196
Chargwat Pathurmthan 12120, Thatland Chanpwat Sematprakar: 10280, Thalard Bangiok 10900, Thailand
Tel (66) 0 2517 9036 Tel. (66} O 2323 167280 ext 115, 116
Fan, (64 0 2577 9009 I64] 08 3719 5450

E-mal © mto@tistranth Wahsite © weew tntrorth
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(66) 08 1889 &B2T

Raage | Anticipated value | Measured valse | Deviaied [A fimit] Uncertainty | Maximum-permitted
{dB) (4B} value (dB) | elass 2 (2dB) (B} of measurement (+dB)
G0-140 94.0 940 (L1} 11 030 03
30-130 94.0 94.0 0.0 i1 0.30 03
40-120 94.0 94.0 0.0 L1 030 0.3
30-110 4.0 94.0 0.0 1.1 0.30 0.3
20-100 4.0 a4.0 0.0 1.1 0.30 03
Date of Calibration : 17-18 Feb. 2025 743

e
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Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
8. Level linearlity including the Jevel range control
Atreference level at 5 dB greater than the under-range on a level range

Range Anticipated value | Measured valoe | Deviated |Accep lianig] 1L i perm
{dB) {dB) valoe (dB) | class 2 (£dB} {=dB) of measurement (HdB)
60-140 635 650 0.0 11 030 0.3
S0-130 55 550 0.0 1.1 30 0.3
40-1200 45 450 0.0 L Q.30 03
I0-110 35 352 0.2 1.1 0.30 0.3
20-100 P L] 253 03 L1 .30 03
9. Tome burst response
Time Tonchurst Measured vatue | Devinted A Limmit| U i t permiticd
Weighting | Duration, Th (ms) (dB)} wvolue (dB) | class 2 (0B) (+dBY of measurement (+dB}
200 1158 0.2 +1.0 0.20 0.3
Fast 2 Y988 0.2 +1.0;-2.5 0.20 0.3
0.25 Bhe 0.4 +1.5;-5.0 0,20 0.3
200 109.4 0.2 A1.0 .20 03
Slpw 2 BO.E 0.2 +1.0;-5.0 0,20 0.3
200 109.9 -l pa 0.20 0.3
SEL 2 0.0 0.0 @20 03
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration - 17-1§ Feb. 2025 2

The results telate only o the items tested/ralibratad or value assigred.
Acvestising the ReportACertiicate and publicity of the results except in full are prohibited urkess withen permission i obtaned from the govemaor of TISTR

h hin Road, Ladyda, Chatuchak,

Tl (66) 0 2579 1120-30 eat. 5315, 5225, 5217

FMBLMTC 002 Aev, 5

Head Cffice OfficerLaboratory office
35 Mu 3 Tarmbon Khlong Ha, Amabos Khlong Luang, 668 Mu 2 Tambon Bangeoomal, Amphos Muang Samutpmkan, 196 Phabenyathin Road, Ladyac, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Sarmutprakan 10289, Thaland Banakok 10800, Thailand
Tel. 166).0 2577 9034 Tel (66} 0 3323 167280 et 115, 116 Tel. (66} 0 2579 112130 ext. 5219, 5225, 517
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Request No. 21-68/0160 MTC No. EEL. B, 94/016%

10, Peak C sound level

Number of cyclesin | Anticipated | Mcasured | Deviated |A Timit| € Maximam-permitied
test signal value (dB) | valuc (dB) | value (dB) | class 2 (zdB) (+dB} of measurement (+dB]
Complete cycle 1354 1353 0.1 30 0.20 .35
TPasitive half cycle 1344 1342 .2 20 0.20 035
Negative half cycle 134.4 134.2 0.2 20 0.20 035
11, Overload indication
Measured value (dB) Dreviated | Accep Lienie| L M: permitted
Positive one-half cycle | Negative one-hulf cyele | value (B) | class 2 (+dB) (+dB) ol measurement (+J8)
140.5 1405 o L5 0.20 0.25
11. High-level stability
Time Measured Deviated value | Aceepiance limit L permiticd
value (dB) (dB) class 2 (dB) {dB) of measurement (+dB
Begin 13%.0
= 0.0 03 .10 ol
End 1380
Calibrated by Approved by -

(Mr. Pannasit Phasings

L]
Electrical anm ards Laboratory

Industrial Metrology and Testing Service Centre
Ref : 201 1268011400185012

Date of Calibration  : 17-18 Feb. 2025

Date of lssue : 24 Feb, 2025

End of Certificate 9/9

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 920168

CALIBRATION CERTIFICATE

bmitted by : Integ Center Company Limited.
Address : 122 Moo 2, T.Thatoom, A Stimahaphote, Prachinburi, 25140,
Calibrated at  : Electrical and Electronic Standards Lal v, Industrial A logy and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukh it Rd., A.Mugng, Samutprakan 10280,

Instrument Calibrated : Ambient Environment
Description : Sound Level Meter Temperature (3 NC
Manufacturer : Rion Relative Humidity (30 15)%
Maodel : NL-42 Ambient Pressure (1013251 5) kPa
Serinl No. 1 00433730
Microphone : Type UC-52 No. 144953

Preamplifier : Type NH-24 No 33780

Standards used :

. Band Pass Filter Stanford Research Systems SR 630 8/N 28712,

Condenser Microphone Briel&Kjaer 4180 8/N 2889871,

Decade Attenuator Ando AL-205 5/N 00464602,

Function/Arbitrary Waveform Generator Apilent 33220A S/N MY 44042668,

oo

w

DF-193A 8N 122037,

Digital Function Sy izer NF El

-

Sound Calibrator Broel&Kjaer 4231 3/N 3015154,

b

Measuring Amplifier Briel&Kjeer 2636 $/N 1537484,

Date of Receipt : 14 Jan. 2025

Date of Calibration  ; 17-1% Feb, 2025 179
P |

The rasults ratate only to the items tested/calibrated or value assigned
Advertising the Report/Cenificate and publicity of the results except in full am prohibited usets withen permission i= obtained from the governor of TISTR.

The rasults refate orly to the iems tested/calibrmted or valua assgned.

Achveertising the Repart/Certificate snd publicity of the resuits sxcept in full ase prohibited unless written permission is obtained fram the gowernar of TISTR

FMBLMTC002 Rev.S
Head Office Office/Laboratory Office
35 Mha 3 Tambon Khiong He, Amghoe Knlang Luang, 868 Mu 2 Tamban Bareps , Armphee Muang 5 1946 ¥ foad, Ladyac, Chatuchat,
Changwat Patunthani 12120, Thailand Changwat Samulprakarn 10280, Thailand Banghok 10500, Thailand
Tal. (56) 0 2577 2036 Tel (8] 0 2323 167280 et 115, 116 Ted. (661 0 2579 1171-30 et 5219, 5225, 5211
Faoc (56} 8 2517 9009 {861 D& 3219 9440 [64] 0 1639 6827
Email | micgtistronth Website | wwwtstronth

FMBLMTC.002 Rev.S

Haad Oiffice Office/Laboratory
35 Mu 3 Tarmban Khlong Ha, Amphoe Khong Lusng, (68 Mu 2 Tambon Bargpoamal, Amphos Miusag Samufpakan,
Charvgwat Pathurnthani 12120, Thailand Chargwat Samastprakan 10280, Thaliand
Tal. i64) 0 2577 9036 Tel (66) O 2323 1672-80 ext. 115, 116
Fam {661 0 2577 9007 160) 08 3315 9440
Esmall | micgéistronth Website | waw thitr.orth

Office

198 Phabomyothin Aoad, Ladyao, Chatachak,

Aanghok 10900, Thaland

Tal. (66) & 2575 112130 ext. 5219, 5225, 5217
15608 1885 BE2T
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&, Power Amnplifier Briel&Kjer 2706 5/N 1517650,

9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401A 5/N MY44005560.
11, P ble A T TPA-303A /N 2212,

Calibration Procedure

This instrument was calibrated by using calibration procedures nio CP=102-02 snd CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 ; Periodic tests (2013). These calibration
procedures were related o the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison

measurement method.

This & has been calibrated against standard d at the Electrical and Electronic Standards
Lahomtory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

measured values only,

The reported expanded uncertainty is based upon a standard i Itiplied by a ge factor
k=2, providing a level of confid of Iy 95%,
|
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1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation limit] ¢ Maxxi permiticd
Signal (dB) Before adjust] After adjost | value (dR) | Cless 2 (2dB) (+dB) of measurement (+dB)
93.95 93.8 113.9 0.0 1o 0.30 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
wis then completed at the display of 124.0 dB.

2, Self-generated noise
2.1 Normal test

Measured value L inty i permitted
dB) (+dB) of measurement (+dB)
17.9 0,10 NiA

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

Frequency | Measured value |1 permitted
Wephting {dB) {+dB) of mensurement (+dB)
A-Weight 14.3 070 N/A
C-Weight 19.4 0.70 N/A
Flat 251 030 NA
Date of Calibration  : |7-18 Feh, 2023 oL
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1A ical signal test of freg ighting 5. Long-term stability
Frogoency | Devintion from frequency resy {dB A t Tt ! i i permitted Time Measured Value Deviated vabue limit 1 -permitted
(Hz) A-weight | C-weight Flat clasy 2 (+dB) (+dB) af measurement {(3dB) (B} (B cluss 2 (+4B) (+dB) of measurement (+48)
125 0.1 03 0.0 L3 0.45 0.6 Begin 4.0
1000 0.1 0.0 0.1 10 0.45 0.6 End 94,0 ? " e "
#000 4.6 44 4.7 3.0 .45 a7
6. Frequency and time weightings at 1 kHz
4, Electrical signal test of frequency weightings 6.1 Frequency weightings at 1 kilz
Frequency | Deviation from frequency respanse (dB) A limit L A permitted Freguency | Messured Vilue | Deviated value | Acceptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-weight | C-weight Flui class 2 (+dB) (+dB) of measurement (+dB) Weighting (B (B} cluss 2 (+dB) {=dB) of messurement (+dB)
a3 0.0 0.0 0.l 0 0.20 0.6 A-weight 94.0 0.0 02 0.20 0.2
125 0.0 0l 0.1 1.5 0.20 0.6 Cweight 94,0 0.0 0.2 0.20 0.2
250 0.0 o1 0l L5 0.20 0.6 Flat 941 ol 02 020 0.2
500 0.0 0.0 0.0 15 0.20 0.6
1 000 [iX1} 0.0 0.0 1.0 0.20 0.6 6.2 Time weightings at 1 kHz
2 000 0.0 ol 0.l 2.0 0.20 0.6 Frequency | Mensured Value | Deviated value | A fimit Uneertai imum-permitted
4 00 0.0 0.1 0.1 30 0.20 0.6 Waeighting (dB) (dB] class 2 (£dB) (B} of measurement (B )
£ 000 0.1 0.1 0.1 5.0 0.20 0.7 Fast 94.0 00 1A 0.20 02
Slow 940 0.0 0.1 0.20 02
Leq G400 1] ol 0.20 0.z
Dute of Calibration  : 17-18 Feb, 2025 .t;l.ig_ Date of Calibration :17-18 Feb, 2025 3 .":
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7. Level linearity on the reference level range (cont.)

Anticipated | Measurod Value | Deviated value Timit L i 1 e o

value (i) (B} {dR) cluss 2 (+0B) (4418} of measurement (B}
54 EER 0.1 1.1 0.30 0.3
49 489 0.1 1.1 0.30 03
44 44.0 .0 L1 .30 03
39 389 0.1 1.1 030 0.3
34 33.9 0.1 11 0.30 03
bl 9.0 o0 L1 030 0.3
8 219 0.1 1.1 0.30 03
7 26,9 0.1 11 0.0 0.3
26 5.9 L1 1.1 0.30 03 ]
5 249 -1 1.1 0.30 0.3

#. Level linearlity including the level range control

At reference sound level on the reference level range

Request No., 21-680160 MTC No. EEL. BP. 920168
7. Level linearity on the reference level range
Auticipated | Measured Value | Deviated value limit [ i Aaximumr-permitied
value (dB) (dB) (dH) class 2 {(=dB) {+dB) of incasuremant {+dB)
137 137.1 0.1 [N .64 0.3
136 136.1 0.1 Il 0.69 03
135 135.0 0.0 1.1 058 03
133 133.0 0.0 Ll 0.64 0.3
132 1320 0.0 11 0.64 03
131 1310 0.0 11 .64 03
130 13000 0.0 L1 064 0.3
129 129.0 0o 11 290 0.3
124 1240 0.4 Lt 290 03
115 1150 0. L1 .90 0.3
114 114.0 0.0 i1 290 03
109 1080 0.0 Ll .90 0.3
104 1040 0.0 L1 280 03
9 99.0 0.0 1.1 0.30 0.3
94 94.0 0.0 1.1 030 0.3
89 5.0 0.0 1.1 0.30 03
#4 #41 01 11 0.30 0.3
T4 79.0 0.0 | 0.30 03
4 740 L] 11 0.30 0.3
(] 69.0 0.0 1.1 0.30 0.3
(23 64.0 0.0 1.1 030 0.3
59 589 -0.1 11 0.30 03
Date of Calibration  : 17-18 Feb. 2025 g
T o Tha towlts relate only to the tems tested/calibrated or valus asegned. o
achvertisng the Aeport/Carticate snd pubiicity of the sty et in ful ars probibited uniass witten permision is obtaned from the govemor of TETR,

FALBLMTC002 Rev.5

Range Anticipated value | Mensured value | Deviated |A Lirmig) L i permitted
(dB) (dB) value (dB) | class 2 (£dB) {2dB) of mensurement (+dB}
30-130 94.0 94.0 0.0 L1 0.30 03
Date of Calibration  : 17-18 Feb. 2025 719
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range | Anticipated value | Measured value | Diviated limit € y permiticd
(dB) (dBy value (dB) | class 2 {=dB) (+dB) of measurensent (+dB]
30-130 25 250 0.0 1.1 0.30 03
9. Tone burst response
Time Tonchurse Mcasared value | Deviated | Accey Temit] L ¥ i permiticd
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB) {dB) of measurerent (+dB)
200 126.0 L1} +1.0 0.20 0.3
Fast 2 1089 0.1 +1.0; -2.5 0.20 a3
0.25 100.0 0.0 +1.5,-5.0 0.20 0.3
200 119.5 .1 1.0 0.20 n3
Slow
2 1000 0.0 +1.0;-5.0 0.20 0.3
Date of Calibration - 17-18 Feb. 2025 349
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10. Peak C sound level
Number af eychesin | Anticipated | Measured | Deviated Accep Timit 1 permitted
fest signal valug (dB) | valuo (4B) | value (dB) | class 2 (+dB) | (dB) of measurement (+d8)
Complete cycle 1254 125.5 [14] 30 0.20 0.35
Pusitive half cyele 1244 1241 0.3 20 0,200 0.35
Negative half cycle 124.4 124.1 -03 0 0.20 035
11. Overload indication
Measured value (dB) Deviated | Acceptunee limit) | permiticd
Posilive ane-half cycle | MNegative one-halfcycle | value (dB) | class 2 (£d8) (2B} of measurement (+dB)
1354 1354 00 1.5 0.55 0.25
12. High-level stability
Time Measured Deviated value | Acceptance Hmis L penmiticd
value (dH) (dB) class 2 (+dB) (+dB) of measurement (18}
Begin 129.0
L1 0.3 0.10 0.l
End 129.0
Calibrated by : g 3 ‘:&2 Approved by :
(Mr. Pannasit Phasingsn) A, al
-
of |2
Electrical Iﬂd?@lr‘l!: C 5 aanam Laboratory
Date of Calibration  : 17-18 Feb, 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 24 Feb. 2025 Ref : 201 126801 1400183010
End of Certificate /9
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CALIBRATION CERTIFICATE

d by H d R h Center Company Limited.
Address £ 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumyit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambicnt Environment
Dreseription : Sound Level Meter Temperature 1(23£3C
Manufacturer  : Rion Relative Humidity (50 £ 15) %
Muodel : NL-42 Ambient Pressure (101.325£1.5) kPa
Serial No. : 0646442
Microphone : Type UC-52 No. 142301
Preamplifier : Type NH-24 No.22410
Standards used :

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

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

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

4. Function/ Arbitrury Waveform Generator Agilent 332204 S/N MY 44042668,

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

6. Sound Calibrator Bruel&Kjaer 4231 S/N 3015154,

7. Mensuring Amplifier Briiel&Kjer 2636 S/N 1537484,
Diate of Receipt - 14 Jan, 2025
Date of Calibration  : 17-1§ Feb. 2025 ;e

The residls relste caly to the items tested/calibrated or value asskned
Advertising the Repart/Cartificate and publiciy of the results except In ful are prohibited unless wiltten pesmission o cbtained fiom the govemar of TISTR
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Tel. 58} 0 2577 9034
Fax. (66) 0 2577 9008
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1. Absalute Sensitivity
Reference Acoustic Mensured value {dB) | Deviation |Accep Lrmie| 1 i i permitied
Signal (dB) Before adjusq After adjust | value (dB) | Class 2 (+dB) (+dB) of measurcment (+dis}
93.95 936 139 20.0 1.0 0.30 NiA

Note: The external calibration adjustment was firstly pecformed. The internal calibration adjustment
was then completed at the display of 124.3 dB.

1. Self-generated noise
2.1 Normal test
Measured value L i i permitted
(dB} (+dB) of measurement {=dB)
169 0,10 NIA

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

Frequency | Measured value |1 i i permitted
Weighting {dB) {£dB) of mensurement (+dB}
A-Weight 131 LA L N/A
C-Weight 185 0.10 N/A

Flat 44 010 NiA

Date of Calibration  : 17-18 Feb, 2025 i
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Tel, 466 0 2579 1121-30 ext. 5219, 5225, 5217

Advertiing the ReportCariificate and publicRy of the results except in ful ar prohibited unles written permission |5 obtained from the governar of TISTR.

FVLBLMTC 002 Rene.5
Head Office
35 W 3 Tamban Khiong Ha, Amphos Khkong Luang,
Changeat Pathurithans 12120, Thalard
Tel. 56) 0 2577 908
Faue. 56} 1 3577 9009

Office/Laboratory Office

468 W 2 Tambon femphoe Musng 156 in Road), Ladyan, Chatixchak,

Chirgwat Samutpeakan 10280, Thatared Bangkok 10900, Thailand

Tol (56} 0 2523 167280 ext, 115, 116 Tel. (6610 2579 1121-30 ext. 5219, 5225, 5217
(54} 08 3219 5400 (64 08 1889 GB2T

E-mal . mtcgustronth Webate | wasw tistronth

NSC-TISETIS 17028

AVTISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCTENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
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8. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
9, Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 34401A 5/ MY 44005560,
11. F hle A T TPA-303A §/N 2212,

Calibration Procedure :

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

Thas has been calit

d against
Latomatory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology { Thailand).

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

The reported expanded uncertainty is based upon a standard ity | factor

dbya By

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

219

Date of Calibration  : 17-18 Feb. 2025
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3. Acoustical signal test of freq ¥
Frequency | Devistion from frequency response (dB) plance limit L i pemmitici

(Hz) A-weight | Coweight Flat clms 2 (+dB) (+dB) of measurement (+dB)
125 (1% 02 0.0 13 045 0.6
10060 (X4} Qi 0 1.0 045 i
§ 000 2.0 2.0 2,1 50 045 0.7

4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) Aceeptance limit Ungertuinty | Maxinuum-permitted uncertainty |

(Hz) Acweight | C-weight Flat class 2 (=dB) (dB) of measurement (+dB}
63 -1 o0 [} 2.0 0.20 e
125 -1 0.0 0o 1.5 0.20 0.6
250 0.0 0.0 0. 1.5 0.20 0.6
S00 0.0 0.0 00 1.5 0.20 6
1 () 0.0 0.0 0.0 1.4 0.20 .6
2000 0.0 0.0 0.0 20 0.20 (L
4000 0.0 0.0 0.0 30 0.20 0.6
& 000 0.0 0.0 0.0 30 0.20 0.7

Date of Calibration : 17-18 Feb. 2025 449
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5. Long-term stability 7. Level linearity on the reference level range
Time Measured Value | Deviated value | A imit L imam-permitted Anticipated | Mensured Value | Deviaed value | Acceptance it Uneertai i d
(da) (dB) cluss 2 (+dB) (414 of mensurement (+dB ) wvalue (dB) (d8) (dB} class 2 {+dH) (+dB) of measurcment (+dB)

Begin 94.0 04 03 010 01 137 1366 0.4 1.1 0.30 03
End 94,0 136 135.6 0.4 11 030 03
135 134.7 0.3 1.1 0.30 0.3
6. Frequency and time weightings at 1 kHz 133 132.8 0.2 1 0.30 0.3
6.1 Frequency weightings at | kHz 132 1318 0.2 1.1 030 0.3
Freguency | Measured Value | Devisted valoe A limit U i i permitted 131 130.9 .1 1.1 0.30 0.3
Weighting (dBY (dB) class 2 (£dB) =dB) of mensurement (+dB) 130 129.9 0.1 Il 0.30 0.3
A-weght 940 0.0 0.2 0.20 0.2 129 1289 0.1 I 0.30 03
Coweight 94.0 0.0 0.2 020 0.2 124 124.0 LA Ll 030 03
Flat 94.1 0.1 02 0.20 02 19 9.0 0.0 11 0.30 0.3
114 114.0 0 L1 .30 0.3
6.2 Time welghtings ai | kHz {0 109.0 0.0 L1 030 03
Frequency | Measured Value | Deviated value Timait i i permitted 104 104.0 0.0 i1 0.30 03
Weighting (dB) (dB) class 2 (dH) (+dB} of measuremcat (+4B) 49 440 0.0 11 030 0.3
Fast 94.0 .0 0.1 0.20 0.2 94 94.0 0.0 11 .30 0.3
Slow 94.0 0.0 al 0.20 0.2 9 89.0 0 1.1 030 03
Leg 94.0 00 0.1 020 02 84 34.0 0.0 L1 030 0.3

79 T8.9 ALl 1.1 .30 0.3 |
T4 T4.0 0.0 L1 030 03
69 68.9 -0.1 11 0.30 0.3
64 4.0 0.0 1.1 0.30 0.3
59 58.9 0.1 1.1 0.30 0.3
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7. Level lincarity on the reference level range (cont.)

Anticipated | Mensurcd Value Devinted vahse Acuep lamat 1 e
value (dB) {dB) {dB} class 2 (£dB) (+dB) of measurcment (+dB)
54 54.0 0.0 Il 030 n3
49 489 0.1 LI 030 0.3
44 439 0.1 L1 0.30 03
39 kLR 0.1 &) 0.30 03
34 34.0 (i} i1 0.30 03
i 28.9 0.1 11 030 0.3
28 7.9 -0l A} 0.30 03
7 26.9 0.1 11 030 03
26 259 .1 11 030 03
5 249 -1 11 030 03
8. Level lineardity including the level range control
At reference sound level on the reference level range.
Range Anticipated valse | Mensured value | Deviated Limit] € permitied
1dB) {dB) value (dB) | class 2 (2dB) (+dR) of measurement (+dB}
30-130 94.0 94.0 0.0 Ll 030 0.3
Dateof Calibration  : 17-18 Feb, 2025 749
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4. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range Anticipated value | Measured value | Deviated | A Lamit] L i i permitiesd
(da) (dBy value (dB) | class 2 {2dB) {+dB) of measurement (0B}
30-130 25 250 0.0 11 .30 0.3
9. Tone burst response
Time Tonchurst Measured valoe | Deviated | Accep Timigf L i 2 d
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB) (+dB) of messurement (+dB]
200 126.0 0.0 +1.0 0.20 03
Fast 2 1089 0.1 +1.0; 2.5 0.20 03
0.25 100.0 0.0 +1.5;-5.0 0.20 0.3
200 1195 0.1 1.0 0.20 03
Slow

2 100.0 0.0 F10; =50 0200 0.3

17 879

Date of Calibration - 17-18 Feb. 2025 . Phon |
iG] Vi Bt st ity ot st vt AL B srom e sk v s 1 e o ths gt of TSTR

FMALMTC.002 Rev.5
Head Office
35 Mu 3 Tamban Khlong Ha, Amshoe Knlong Luang,
Charguat Pathumithanl 12120, Thaland
Tel, (663 D 3577 903
Fa, (6610 3577 9009

Office:

156 Phahatyathin Rioad, Ladyan, Chatichak,

Bangkoi 10500, Thatard

Tel {861 0 2577 1121-30 ext 5219, 5225, 5217
164} 08 1887 627

Cfice/Labaoratory
#68 Mu 7 Tambon Amphoe Muang 5 o
Charrgwat Sarmutpeskan 10280, Thaland
Tol. {641 0 233 167280 ext, 115, 116
166 08 3219 M40
E-mmail : smiteiptistronth Website : waw.tistor th

FM.BLMTCO02 Rew.5
Head Office
55 Mu 3 Tambon Khlong Ha, Amphos Khlong Lusrg,
Changaat Patharmthani 12120, Thaitand
Tl (461 0 2577 voné
Fax. [66] 0 2577 9009

Office

196 Phahonyothin Road, Ladyao, Chatuchak,

Banglek 10600, Thailand

T, (46) 0 2579 1121-30-ext. 5219, 5225, 5217
(66) 0B 1889 GA2T

Office/Labaratory
860 Mu 2 Tarmban Bangpoomal, Armphos Musng Samutprakan,
Changeat Samutprakan 10280, Thafiand
Tl (66) 02323 167280 et. 115, 116
(66) OB 3219 $aap
E-mail | micgistronth Webste | wawe istronth



oA

W5C-TISI-TIS 17025
CALIBRATION 0037

= 4

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP, 930168

10. Peak C sound level
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Request No. 21-68/0160 MTC No. EEL. BP. 850168

CALIBRATION CERTIFICATE

Mumber of cyeles in Anticipated | Measured | Devisted Limit| i i permitied
test signal valug (dR) | value (dB) | vatue (dB) | class 2 (+dB) (4B} of measyrement (+dB)
Complete cycle 1254 1255 ol 30 0.20 35
Pasitive half eycle 1244 124.1 03 2.0 0.20 035
Megative half cycle 1244 124.1 0.3 2.0 0.20 0,35
11, Overload indication
Measured value (dB) Devinted 7 Liemit] L i Maxi permitted
Positive one-hall eyele | Negative one-half cyele | value (dB1 | class 2 (4dB) (+dB) of measurement (+dR)
1354 1354 00 1.3 0.55 0.2s

12, High-level stability

Time Measured Deviated value | Acceptance limit Uncertaingy Maximum-permitted uncertainty
walue (dB) {dB) elass 2 (HdB) {+dB) of measurement (HdR)
Begin 129.0
= 0.0 03 010 1l
End 129.0
Calibrated Approved by :

(M. Pannasit Phasingsri)

Electrical nnd'!a:ﬁlm Laboratory

Industrial Metrology and Testing Service Centre
Ref ; 201126801 1400185011

Date of Calibration
Date of Issue

1 17-18 Feb, 2025
: 24 Feb. 2025
End of Certificate 919

The results relate only to the iterms tested/eatibrated o value assignod.
Achvertining the Report/Cenificate and pubiicty of the results escept in full are probitited untess wiitten permission is ootaned fom the gavernee of TISTR,

dby 1 1 R :h Center Company Limited,
Address 2122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
Calibrated at  : Electrical and ic Standards La y, Industrial Metrology and Testing Service Centre,
Soi 1C, Bangpoo Industrial Estate, Sukt it Rd., A Muang, Samutprakan 10280

Instrument Calibrated : Ambient Environment
Deseription - Sound Level Meter Temperature ({23 £3)°C
M T ACO Relutive Humidity {50+ 15) %
Model : 6236 Ambient Pressure 1 (101,32521.5) kPa
Seridl No. £ 192014
Microphone + TO52NR No.73303
Preamplifier i
Standards used :

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

2. Condenser Microphone Britel & Kjer 4180 5/N 2889871,

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

4, Function/Arbitrary Wuveform Generator Agilent 332204 S/N MY 44042668,

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

6. Sound Calibrator Brivel&Kjmer 4231 5/N 3015154,

7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,
Dhate of Receipt < 14 Jan. 2025
Date of Calibration : 24-27 Feb.2025 dl‘_" g

The results relate only to the items tested/calibrated or valu assigned,
Achertising the Repot/Cenlicate and publicity of the fesults sept in full s probibted unless wiitte permistion (s abitaned fom the govermor of TISTR
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35 MU 3 Tasnbon Khlong Ha, Amphoo Khlong Luang, 668 Mu 2 Tambon Bsngoomal, Amphoe Muang Samutprakee), 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumithard 12120, Thaland Changwst Serutyeakan 0280, Thedard Banghok 10900, Thailand

Tel (641 0 2577 5036 Tok. (4] 0 7525 147280 et 115, 116 Tel, {641 0 4579 1121-30 ext. 5219, 5225, 5217

FMELMTC.002 BevS

Head Office Dffice/Labaratory Diffice

35 Mu 3 Tambar Khiong Ha, Amphoe Ehlong Luang, 668 MU 2 Tambon Bangpoama, Armphos Muang Samutpaaka, 1% Phahonyothin foad, Ladyao, Chatuchak,
Chargwat Pathurnthan 12120, Thaland Chargwat Samutprakan, 16280, Thariard Harjgkoik 10900, Thatand

Ted, (661 0 2577 508 Tel. {66) D 2323 1672-B0 ext. 115, 116 Tel (661 D 257% 1121-30 e, 5215, 5225, 5217
Fax. (6} 0 2577 5009 66) 08 3215 9440 iA&] 08 1BBS 62T

Fi. {661 0 2577 009 166} 08 3219 9400 164] 08 1659 6877 ;. 15 ¥ :
E-mail - mtcatistr.of th Wiebsite | wivwtistr.or th Emall; avcatiitocth. Wetahe:: wewstronth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHSOLOGICAL RESEARCH (TISTR)

Request No. 21-68/40160 MTC No, EEL. BF. E5/0168
B. Power Amplifier Briel&Kjeer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Paent No. 215300,

10. Digital Multimeter Apilent 34401 A S/N MY44005360.

11. F L A T

TPA-303A /N 2212,

Calibration Procedure :

This instrument was calit i by using calibration procedures no CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related o the electrical and aconstic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i hiss been calit against 1 at the Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

The reporied expanded uncertainty is based upon a standard i Itiplied by a e factor
k=2, providing a level of Jence of approximately 95%.
Date of Calibration : 24-27 Feb. 2025 2‘1;9

Request No, 21-68/0160 MTC No. EEL. BP. 85/0168

1. Absolute Sensitivity
Relerence Acoustio Measured value (dB) | Deviation i Lieminf L permitied
Sigoal (4B) (dB) value (dB) | Class 2(dB) | (xdB) of measurement (+dB)
93.99 4.0 0.0 L0 048 NA

Note: Mo adjustment.

1. Self-generated noise
2.1 Normal test
Measured value 1 i i per 1
{dB) {+dB) of measurement {=dB)
20.8 0.10 NIA

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

Frequency | Measured value U i permitted i
Weighting (d8) (4am) of measurerment (+dB)
A-Weight 133 o.10 N/A
C-Weight 184 0.10 N/A
Flat 224 0.10 NA
Date of Calibration  : 24-27 Feh.2025 S
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3, Acoustical signal test of frequency weightings

Frequency | Deviation from frequency resy {dE Acceg Tirmit L permitied
(Hz) A-weight | C-weight Flat class 2 {zdB) (B} of measurement (448
125 0.2 0.3 0.2 L5 045 0.6
1000 0.1 .1 0.2 1.0 0.45 0.6
8 000 =L <15 -1l 50 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency |Deviation from frequency resps A Timit L permitied

[Hz) A-weight | Ceweight Flat class 2 (+dB) {+dB) of measurement (HdB)
63 0.0 0.0 -0 20 0.20 [i¥:3

125 0.0 0.0 0.0 13 0.20 0.6

250 0.0 0.0 0.0 15 0.20 06

500 0.0 0.0 0.0 1.5 0.20 0.6

1 000 0.0 LiEH} 00 1.0 0.20 0.6

2 000 -1 0.1 0.0 20 0.20 0.6

4000 04 -0.4 -0.1 3.0 0.20 0.6

8 000 0.6 0.7 -0.2 5.0 020 Q.7

Date of Calibration - 24-27 Feb 2025 4|_."[9
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5. Long-term stability

Thar masuilts redate onky o the fems tested/calibrated or value assigned
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Time Measured Volue |  Deviated vaive _ limit u i M; (& d
(B} (dB} clags 2 (+dB) (4dB) af measurement {£dB)
Begin 94.0
Ead g 0.0 03 0.10 ol
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz

Frequency | Messured Value | Deviated value | Acceptance limit L i imum-permitied
Weighting (:B) (dB) class 2 (+dB) {+dB) of measurement (+dB)
A-weight 4.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2

Flat 94.1 0.1 0.2 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Mensured Value Deviated value Y Timit 1 i permitted
Weighting (dB) (dB) class 2 (HdB) (+dB) of measurement (+dB)

Fast 4.0 0.0 al 0.20 0.2

Slow 94.0 0.0 o 0.20 0.2

Leg 4.0 0.0 a1 0.20 0.2

Date of Calibration  : 24-27 Feb.2025 s
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7. Level linearity on the reference level range
Anticipated | Measored Value Deeviated value i Lt L i Maxh permitied
value (dB} (i) () chass 2 (+dB) {2dB) af measurerment {+dB)
122 1220 0o 11 .30 0.3
121 121.1 01 L1 0,30 0.3
120 1201 .1 11 .30 0.3
119 1191 0.1 1.1 0.30 0.3
114 1140 o 1.1 0.30 0.3
L 108.0 00 11 0.30 03
14 lo4.0 o L1 0.30 0.2
0 9.0 0o 1.1 0.30 0.3
G4 94.0 00 1.1 .30 03
B9 0.0 0.0 L1 .30 0.3
84 4.0 0o 1:1 030 0.3
7 79.1 0.1 1.1 0.30 03
T4 4.1 1 11 0.30 0.3
69 69,1 ol 1.1 0,30 0.3
64 64.0 o 1.1 0.30 0.3
54 390 a0 L1 0.30 0.3
54 54.0 .0 11 0.30 0.3
49 49.0 LRI 1.1 0,30 0.3
44 44.0 00 1.1 0.30 0.3
39 9.0 0.0 11 0.30 0.3
34 .1 0.1 11 .30 0.3
33 331 0.1 1.1 0.30 03
Date of Calibration :24-27 Feb 2025 6/9
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7. Level linearity on the reference level range

Anticipated | Measured Valee | Deviated value Accey limit L] inty Maxi permirted

value {dB) (dB) (dB) class 2 (+dB) [4dB} of measurement (+dB}
2 322 02 L1 0.30 0.3
3l 3.2 0.2 L1 (.30 o3
30 303 03 L1 0.30 03

At reference sound level on the reference level range

B, Level linearlity including the level range control

Range Anticipated value | Measured value | Deviatad |Accep lirmat} | inty i parmitted
(dB) (dB) valoe (dB) | class 2(2dB) | (£dB) of measurement (+dB)
H-130 S4.0 4.0 LiA1} 1.1 030 0.3
30-120 94.0 94.0 LA 11 030 03
20-110 94.0 4.0 (i 1.1 0.30 03
20100 94.0 4.0 0.0 13 0.30 0.3
Date of Calibration 1 24-27 Feb. 2025 '-"-"‘9
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&, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range

Range | Anticipated value | Mensurcd valie | Devisted pascs limit] L permisted
(dB) (dB) valug (dR) | class 2 (+dB) (+dB} of measurement (+dH)
40-130 450 450 0.0 1.1 0.30 03
30-120 350 350 00 1.1 0.30 0.3
20-110 25.0 253 03 L1 0.30 0.3
20-100 25.0 252 02 1.1 0.30 03
2090 250 252 0.2 1.1 0.30 0.3
20-80 25.0 252 02 11 030 03

9. Tone burst response

Time Toneburst value Deviated Lirnvit] L i i permitted i
Weighting | Duration, Th (ms) (dB) valie (dB) | class 2 (+dB) (edB) of measurement (+dB)
200 1158 02 <10 0.20 03
Fast 2 953 07 | s1o25 | 020 0.3
025 89.2 08 | 1550 | 020 03
i 200 1095 0.1 <10 0.20 0.3
2 89.7 03 | +ne:-s0 | 020 03
200 1009 0.1 +10 0.20 03
SEL 2 89.9 o1 | 1,25 | a0 03
025 50.9 o1 | +1sms0 | 020 0.3
Date of Calibration  © 24-27 Feb 2025 8y

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. B5/0168

10. Peak C sound level

Mumber ofcyclesin | Anticipated | Mensured | Deviated |A Timit] 1 inty i permitied
test sigral vilue (dB) | value (dB) | value (dB) | class 2(+dB) {+dB) al measurement (+dB}
Complete cycle 1254 125.7 0.3 30 0.20 0.35
Positive half cycle 1244 1242 0.2 20 0.20 0.35
Megative half eycle 1244 1242 0.2 2.0 0.20 0.35
11. Overload indication
Measured valise (dB) Deviated |A limig) 1 i permited
Positive one-hall cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measuremant (=B}
132.5 1325 00 1.5 0.20 0.25
12. High-level stability
Time Messured Devisted value : limidt L permitied
value (dB) (dB) class 2 (+dB) (+dB} of measurement (+dB)
Begin 129.0
- P 0.0 0.3 010 a1
Calibrated by - Approved by :
____________ 230, S /R,

{Mr. Tawikiat lamsamran)

. o
Electrical aﬂ%gﬂe‘:ﬂ:ﬁlmm Laboratory

Date of Calibration  : 24-27 Feb. 2025 Industrial Metrology and Testing Service Centre

: 18 Feb. 2025 Ref : 201126801 1400185003

End of Centificate 9/9
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Request No. 21-680160 MTC No. EEL. BP. 840168
CALIBRATION CERTIFICATE
by I i R h Center Company Limited.
Address : 122 Moo 2, T, Thatoom, A.Srimahaphote, Prachinburi 25140
Calibrated at  : Electrical and Electronic § Lab v, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukt it Rd.. A.Muang, Samutprakan 10280,
Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature H{23+3)°C
Manufacturer {ACO Relative Humidity ((50% 151 %
Muodel 1 6236 ‘Ambient Pressure :(101.32521.5} kPa
Serial No. 1192015
Microphone | TOSZNR No.73304
Preamplifier hE
Standards used :

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

2, Condenser Microphone Brijel&Kjer 4180 S/N 2889871,

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

4. Function/Arbitrary Wavelorm Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037,
. Sound Calibrator Brilel&Kjier 4231 §/N 3015154,

7. Measuring Amplifier Brilel&Ejer 2636 SN 1517484,

Date of Receipt - 14 Jan.2025

Date of Calibration  : 24-27 Feb.2025 Ly

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. B40i68
£. Power Amplifier Briel&Kjar 2706 S/N 1517650,
9. Speaker Tannoy Limited, Greal Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401A S/N MY44005560.

11 Prog ble A Tamagaws TPA-303A SN 2212,

Calibration Procedure

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

This i has been calit dards mai d a1 the Electrical and Electronic Standards

| against
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

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

k=2, providing a level of confiderice of ly 95%.

Date of Calibration  : 24-27 Feb. 2025 2;:.9
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Request No, 21-68/0160 MTC No. EEL. BP. 84/0168
5. Long-term stability
Time Measured Value Deviated value Avceplanee Hmit Uncertainty Mg lmum-permitied uncertainty
(dB) (dB) class 2 (+d8B) (B} of measurement {+dB)
Begin G4.0
Fi5 Py 0.0 0.3 010 01
6. Frequency and time welghtings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Devisted value | Acceptance limit U i permitted i
Weighting (d8) [C1:3] elass 2 (+dB) (+dH) of measurement (+d8)
Asweight 94.0 0.0 02 0.20 02
C-weight G4.0 0.0 02 0.20 0.2
Flat 540 0o 0z 0.20 02
6.2 Time weightings at 1 kKHz
Frequency | Messured Value | Deviasted value Accep litmsit u M; -permittest
Weighting [1:}] [dE) elass 2 (£dB) (+dB) of measurement (4B}
Fast 940 0.0 .l 0.20 02
Slow w40 0.0 0.1 0.20 0.2
Leq 94.0 0.0 0l 0.20 0.2
Date of Calibration  ; 24-27 Feh.2025
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) _‘ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160 MTC No. EEL. BP. 840168 Request No. 21-68/0160 MTC No. EEL. BP. B4/0168
1. Absolute Sensitivity 3 A signal test of freq ¥
Reference Acoustic Measured value (dB) | Deviation imie] 1 permitted Frequency |Deviation fram frequency respanse (dB) A limit L permitted
Signal (dB) [dB) value (dB) | Class 2 (+dB) (=dB) of meassrement (+dB} (Hz) A-weight | Coweight Flat class 2 (+dB) {+dB) of measurement (+dB)
93.99 939 0.1 1.0 0.48 Nia 125 0.4 0.4 0.4 L5 0.45 0.6
Note: No adjustment, 1000 0.4 0.4 0.4 Lo 045 0.6
E 000 0.8 -1.0 -6 50 0.45 0.7
1. Self-generated noise 4. Electrical signal test of frequency welghtings
2.1 Normal test Frequency | Deviation [rom frequency respanse (dR) A limit 1 permiited
Measured value 1 permiticd {Hz) A-weight | C-weight Flut class 2 (+dB) (+dB) of measurement (+dB)
(dB) (+dB) of measurement {2dB) 63 o1 0.0 -1 20 0.20 0.6
220 0.10 NIA 125 0.0 0.0 0.0 15 0.20 0.6
250 oo 0.0 [EAS) 15 0.20 0.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device 500 0.0 0.0 0.0 1.5 0.20 0.6
Frequency | Mensured value | U inty i permitted i 1000 0.0 0.0 [EX3] ] 0.20 0.6
Weighting {dm) (4B} of measurement (+dR) 2000 -1 0.0 0.1 2.0 0.20 0.6
A-Weight 157 (1 NiA 4 000 0.4 -4 0.1 30 020 0.6
C-Weight 21.5 .10 WA 8000 L6 -6 -0.2 3.0 0.20 0.7
Flat 26.0 010 N/A
Date of Calibration : 24-27 Feb,2025 3 1;9 Date of Calibration +24-27 Feb, 2025 4 -"?
The results relate only te the items tested/calibrated or value assgned. The results relate anky to ther fems tested/calibrated or value assigned.
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7. Level linearity on the reference level range
Anticipated | Measured Value Devialed value A lirmit u i Maxi permitied
value {dB) (L] (4B} class 2 (+dB) (+dB) of measurement (+B)

122 1221 a1 e .30 0.3
121 121.1 0.1 1.1 030 0.3
120 120.1 0.1 1.1 .30 0.3
119 1191 0.1 11 0.30 0.3
114 1140 .0 11 030 0.3
108 1080 0o 1.1 0.30 0.3
104 104.0 0.0 1.1 0.30 03
99 9.0 0.0 1.1 0.30 03
94 4.0 [ERi) 1.1 0.30 03
B9 9.0 [ERi) 1.1 .30 0.3
B4 4.0 0.0 11 0.30 03
79 79.1 01 £ | 0.30 0.3
74 742 0.2 1.1 0.30 0.3

692 0.2 14 0.30 0.3
o4 4.0 0.0 11 0.30 0.3
59 59.1 o1 i | 0.30 0.3
54 541 o1 L1 .30 03
44 49.1 0.1 11 0.30 0.3
4 4.1 0.1 11 030 0.3
k) 391 0.1 11 0.30 03
34 342 0.2 1.1 0.30 03
33 333 03 1.1 .30 0.3

Date of Calibration  : 24-27 Feb, 2025

Head Office
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Request No, 21-68/0160 MTC No. EEL. BP. 840168

7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated valoe timit L inty Maxi permitted

value {dB) {dB) (B} elass 2 (+dB) {2dB) of measuresment (+dB)
1 23 0.3 L1 0.30 0.3
31 4 0.4 1.1 0.30 03
30 304 0.4 L1 0.30 0.3

#, Level linearlity including the level range control
At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncsrtainty
(4B} dB) value (dB) | class 2 (4dB) | (rdB) of measurement (4B}
40-130 94.0 94.0 0.0 11 .30 0.3
30-120 940 94.0 0.0 L1 030 0.3
20-110 94.0 04.0 0.0 11 .30 03
20-100 4.0 94.0 0.0 11 0,30 0.3
Date of Calibration  + 24-27 Feb, 2025 T

The sesults redate only o the tems tested /calibrated o valie assgred.
Achvartisng the ReportCarificate and pablicty of the fesults axcest in full are prohibited uriess witten permission i obtained from the govemar of TISTH
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B, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Rasge | Anticipated value | Measured value | Deviated limit| £ permitted
(dB] (dB) value (dB) | class 2 (+dB} (+dB} of measurement (LEE}
40-130 450 43.0 .0 L1 0.30 0.3
30-120 350 350 0.0 11 0.30 03
20-110 250 255 0.5 1.1 0.30 03
20-100 250 254 0.4 1.1 0.30 0.3
20-90 250 254 0.4 1.1 0.30 03
20-800 250 52 0.2 1] 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |Acceptance fimisf ¢ i mum-permitied
Weighting | Duration, Th (ms) (dB) value (4B} | class 2 (4dB) (dB) of measurement (B}
200 115.8 02 +1.0 0.20 03
Fast 2 8.6 -4 105 <25 0.20 0.3
0.25 9.0 -1.0 +1.5;-5.0 0.20 03
200 1094 0.2 +1.0 0.20 03
Slow
2 2.8 02 +1.0; -5.0 0,20 03
200 108.9 01 +1.0 0.20 0.3
BEL s S0 o0 +1.0;-2.5 0,20 0.3
0.25 #0,9 <1 +L5,-5.0 0.20 03
Date of Calibration + 24-27 Feb 2025 J ".2
The results relate only to the iterms festeddcalibrated o value assigned,
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10. Peak C sound level
Number of eyclesin | Anticipated | Measured | Deviated |Acceptance limit] Uncertainty | Masimum-permitted uncertainly
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of messurement {~dB)
Complete cycle 1254 125.5 01 i 0.20 0.35
Pasitive half cycle 1244 1243 0.1 0 020 0.35
Negative half cycle 1244 1243 0.1 20 0.20 .35
11. Overload indication
| Measured value {dB) Deviated | Acceptance limif L i permitted
Positive onc-holf cycle | Megative one-hallcyele | value (dB) | class 2 (=dB) (#dB) ol measurement (+dB)
1325 1325 0.0 L5 0.20 0.25
12, High-level stability
Time Measured Deviated value Avcep limit 1 i i PeT 4
value (dB) (dB) class 2 (+dB} (+d8) ol measurement (+dB}
Begin 129.0
0.0 03 010 1
End 129.0
Calilrated by : Approved by

(Mr, Tawikint lamsamran)

Electrical and Elcironid Stanfirds Laboratory
Industrial Metrology and Testing Service Centre
Ref : 201126801 1400185002

Date of Calibration  : 24-27 Feb. 2025

Date of Issue 28 Feb.2025

End of Certificate 99

Tha results retate onfy to the items tested/calbrated or value assigned.
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uest No. 21
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CALIBRATION CERTIFICATE

Submitted by -1 -
Address
Calibrated at

h Center Company Limited.

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

+ Electrical and Electronic Standards Lab, 'y, Industrial M gy and Testing Service Centre.

Soi 1C, Bangpoo Ind

Estate, Sukhumvit Rd., A Muang, Samutprakan 10280,
Instrument Calibrated :
: Sound Level Meter
ACO
<6236

Ambient Environment
Deseription
Munufacturer
Model

Temperatire
Relative Humidity

H23£3)°C
{50+ 15)%

Ambient Pressure 1 (101,325+1.5) kPa

Serial Na. 192016
< TOSINR No.73305

Preamplifier 3=

Microphone

Stundards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjier 4180 S/N 2889871,

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

4. Function/Ak

itrary Waveform G Agilent 332204 SN MY44042668,

3. Digital Function Syntt NF El ic I

DF-193A S/N 122037,
6. Sound Calibrator Brilel& Kjar 4231 SN 3015154,

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

Date of Receipt + 14 Jan. 2025

Date of Calibration - 24-27 Feb, 2025

/9
#
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) o ! Aibrata gred
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160

8. Power Amplifier Brilel&Kjaer 2706 SIN 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401 A S/N MY44005560.
1. B A T TPA-303A S/N 2212,

Calibration Procedure ;
This i A by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroncoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration

wis

procedures were related to the electrical and scoustic signal tests, The electrical signal test was carried out with the

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

This instrument has been calibrated aguinst standards maintained at the Electrical and Electronic Standards
Laboratory (EEL),
Metrology (Thailand).

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

The reparted expanded uncertainty is based upon a standard inty multipli

which are traceable to the International System of Units through the National Tnstitute of

ibya ge factor

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

Date of Calibration  : 24-27 Feh 2025

MTC No. EEL, BP., B3/0168

2/9
o

The results relate anly o the Mems testedcailbated o value sssgnad,
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5. Long-term stability
3 Acoustical sigual test of frequency weightings Time | Messured Vidie | Deviatedvalve | Acceprance limit | Uncertinty | Masiommpermined uncerainy
Frequency | Deviation from frequency respanse () Acceplance limit Uneertainty | Maximusn-permitted uncerainty | - (B chaes 268) (B) W iy
{Hz) Aweight | Coweight Flat class 2 (+dB) (+dB} of mensurement {+dB) Begin 940
125 0s 06 0.5 15 0.45 06 B PP 00 0.3 010 01
1000 0.9 0.9 0.8 1.0 045 06
8000 -13 “L1 0.7 50 045 07 6. Frequency and time welghtings st 1 itz
6.1 Frequency weightings at 1 kHz
4. Electrical signal test of frequency weightings ’F_r:quml‘_)' Measured Value | Deviated value Aceaptance limit Uncertainty Maximum-permitted uncertainty
Frequency | Deviation from frequency response (dB)| A lirmit U inty | M permitied Weighting (B} (d8) clask 2 (+dB) (441B) of measurement (+d8)
(Hz) A-weight | Cweight Flat class 2 (+dB) (+dB) of measurement (+dB} A-wright 940 00 02 0.20 0.2
£ Ll % 4 24 £ as C-weight 940 0.0 02 0.20 02
12 i i L LF 620 i Flat 94,1 0.1 02 020 02
250 00 0.0 0.0 1.5 020 0.6
500 0.0 0.0 0.0 15 0.20 0.6 6.2 Thme weightings at 1 ktiz
el &0 %0 o0 i u 05 'F_I‘Equ:nl:j' Measured Value | Deviated value A limi L] permitted
208 a Al on e 00 ks Weighting (B} (any class 2 (+48) (4B} of messurement {+dK)
4000 0.4 0.4 0.1 3.0 0.20 0.6 Fasi W 0 = 040 e
5000 ) 05 o &0 i 93 Stow 940 00 0.1 0.20 0.2
Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration - 24-27 Feh 2025 5/9
Date of Calibration | 2427 Feb, 2025 4/9 a
—— e i The results relate onty 10 the items tested/calibrated o value assigned.
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Request No. 21-68/0160 MTC No. EEL. BP, 83/0168
1. Absolute Sensitivity
Reference Acoustic Measured value Deviation P Hemie| 1 M permiited
Signal (dB) {dB} vilue (dB) | Clags 2 (+dB) {+dB) of messurement (+dB)
9399 933 0.7 Lo 048 NA
Note: No adjustment.
2. Self-generated noise
2.1 Normal test
Mensured value Lin M; permitted
(4B} (+dR) of measurement (+dB)
l_ 236 0.10 NiA
2 The. microphone of the sound level meter was replaced by electrical signal Input device
Frequency | Measured value |1 inty] M -permitted inty “
Weighting (d8) (+dB) of measurement {(+d )
A-Weight 155 0.10 NIA
C-Weight 20.5 0,10 NiA
Flat 25.1 0.10 Nia
Date of Calibration 2427 Feb 2025 g
S R

The mesuils refate andy bo the items tested/ealibrated or value assigned
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‘ Request No, 21-68/0160 MTC No. EEL. BP, 83/0168
7. Level ri thi
linearity on the reference level range 7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value A limit L permitted e
Anticipated | Measured Value Deviated valus Aceep Timit U i Mi permitted
value (dB) (dB) (d8) lnss 2 (+dB a f +dB
cluss 2 (+dB} thdB) i i value (dB) B) (da) class 2 (+4B) (d) of measurement (+d8)
122 121% 3 . . .
Bl - fan 83 32 324 0.4 L1 0,30 03
121 1209 0.1 1.1 0.30 03
3l 3L5 5 11 030 0.3
120 1189 1 1.1 0.30 0.3
30 306 0.6 1.1 0.30 0.1
119 118.9 0.1 1.1 0.30 0.2
114 1139 0.1 L1 0.30 03
8. Level linearlity including the level range control
108 109.0 a0 A & 03
! 0.30 At reference sound level on the reference Jevel range
104 104.0 0.0 11 030 0.3 = ;
Range Anticipated vilue | Measured valye Devinted | Acceptance limi Uncertnmty | Maximum-perrrinted ancertninty |
9e 99.0 0.0 i 5 03
: i (dB) (dB) value (dB) | class2(dB) | (edB) of messurement (+dR)
94 94.0 LiAi] A . 03
! 0.39 40-130 94.0 94.0 00 11 0.30 03
83 89.0 [44] i E B
‘ Ll 0.30 8 30-120 940 940 0.0 L1 030 03
#4 84,1 0.1 L1 030 03
| 20-110 04.0 4.0 0 1.1 030 0.3
7% 79.1 o L1 . 03
930 20-100 94.0 940 0.0 L1 0.30 0.3
74 741 0.1 1.1 0.30 03
69 69.2 0.2 11 030 03
64 64.0 0.0 L1 030 0.3
59 9.1 ol Ll 0.30 0.3
54 54.0 0.0 11 0.30 03
49 49,1 0.1 11 0.30 0.3
“ 44.1 0.1 11 030 03
EC 39.1 0.1 11 0.30 03
34 342 02 L1 030 0.3
33 333 0.3 1.1 0.30 0.3
Date of Calibration | 24-27 Feb, 2025 742
Date of Calibration  : 24-27 Feb, 2025 6190 1
i The resuiltd relite onily ta the ifems tested/eliatin of value assined
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8. Level linearlity including the level range control
At reference level ut 5§ dB greater than the under-range on a level range
Range Anticipated value | Measured value | Devigied Henie| L ! permitted
(dB) (L1 value (dB) | class 2 (+dB) (=dB) of measurement {+dB)
40-130 45.0 4.9 0.1 11 0.30 03
30120 350 350 0.0 11 0.30 @3
20-110 250 257 0.7 L1 0.30 0.3
20-100 250 256 0.6 4 0.30 03
20-90 250 255 0.5 L1 0.30 0.3
20-80 250 254 0.4 1.1 0.30 0.3
9. Tone burst response
Time Tonchurst Measured value | Devisted | Acceptance Himit Uncertainty | Maximum-permitted uncertainty
Weighting | Duration, Th ms} [dH) value (AR} | class 2 (+dB) (+dB} of measurerment {+dB)
200 160 0.0 +1.0 020 03
Fast 2 9B.6 -0.4 +L0;-25 0.20 03
0.25 B9.5 -5 +1.5;-5.0 0.20 03
show  |— 200 108.5 0.1 +1.0 0.20 0.3
2 9.8 -0.2 +1.0; -5.0 0.20 0.3
200 108.9 .1 1.0 0.20 0.3
SEL 2 9.8 0.1 I 2.5 0.20 0.3
I_ 0.25 0.9 0.1 +1.5;-5.0 020 0.3
Date of Calibration ;2427 Feby 2025 82

The results ralate snly
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10. Peak C sound level
Number of cycies in Anticipated | Messured | Deviated Tirmrig) L permitied
test signal vilue {dB) | vabee (dB) | value (6B} | class 2 (+dB) (+dB) of measurement (+dB)
Complete cyele 1254 125.1 0.3 30 0.20 0.35
Positive haif cycle 1244 1224 2.0 20 020 035
Negative half cycle 1244 124.6 0z 20 0.20 035
11. Overload indication
Measured value (dB) Deviated | A Jermii] 1 perritied
Positive one-haifcycle | Negative one-hall cycle | vale (dB) | class 2 (+dB) (4dm) of measurement (+dB)
132.5 132.5 00 1.5 0.20 0.25
12. High-level stability
Time Mesured Deviztest value P limit U permifned i
value (dB) (dB) class 2 (+dB) {2dB) of measurement (+dB)
|
Begi 128.0
s 00 0.3 0.10 01 |
End 129.0
Calibrated by - Approved by ; )
(Mr. Tawikiat lamsamran) N e K luagpa)
Electrical andmﬁTiﬁInﬁrm Laboratory
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Feb, 2025 Ref ; 201 126801 1400185001

End of Certificate

919
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Request No. 21-680160 MTC No. EEL. BP. 860168
CALIBRATION CERTIFICATE
by il iR h Center Company Limited.
Address 1122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi 25140,
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukl it Rd.. A Muang, Samutprokan 10280,
Instrument Calibrated : Amblent Environment
Deseription : Sound Level Meter Temperature HFEES
Manufacturer L ACO Relative Humidity 1[50+ 15) %
Model 16236 Ambient Pressure +{101.325+1.5) kPa
Serial No. : 212014
Microphone 1 TOSZNR No.76235
Preamplifier =
Standards used :

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

'NSC-TISI-TIS 17025

TTISTR CALIBRATICN 0037

THATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL, BP. Ba0168

E. Power Amplifier Brilel&Kjier 2706 S/N 1517630,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimerer Agilent 344014 S/N MY 44005560,

1L P A T

TPA-303A S/N 2212

Calibration Procedure ;

1 by using on p 10 CP-102-02 and CP-102-03, which
wete based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tesis {2013). These calibration

This i was calit

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

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

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

measured values only.

2. Condenser Microphone Brilel&Kjar 4180 S/N 2889871, The reparted expanded uncertainty is based upon a standard inty multiplied by a coverage factor
3. Decade Attenuator Ando AL-205 S/N (0464602, k=2, providing a level of confidence of imately 95%.
4. Function/Arbitrary Wavelorm Generator Agilent 332204 S/N MY 44042668,
5. Digital Function Synth NF El ic I DF-193A S/N 122037,
6. Sound Calibrator Brilel&Kjrer 4231 8N 3015154,
7. Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt i 14 Jan 2025

Date of Calibration 2427 Feb2025 19 Dateof Calibration  : 24-27 Feb.2025 /9
The results relate anly to the mems tested/calibrated or value assigned. The results relate onky to the items tested/catibrated or value assigned.
Ackeerting the ReportCertificate and publicity of the resuits except n full are prohibted unless wiitten permission is abt@ned fiom the gevemor of TISTR J Acvertdng the AeportCarfificate and publicey of the resuits except in full are prohibited uniess wiitten permision is cbtained fiom the governer of TISTA.
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Request No. 21-68/0160 MTC No. EEL. BP. 86/0168

1. Absolute Sensitivity
Reference Acoustic Measured valus (dB) Deviation |Accep Temit| L -permitted
Signal {dB) Before adjust) After adjust | value (dB) | Class 2 [+dB) (+dB) of reasurement (+dB)
93,99 942 94.0 0.0 L0 0.48 NiA
Note: The external calibration adj was firstly performed. The internal calibration adj
wits then completed at the display of 114.7 dB,
1, Self-generated noise
2.1 Normal test
bleasured value Uncertainty Maximurm-permitted uncertainty
(dB) {+dB) of measurement {+dB)
20.7 010 NA

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

Frequency | Measured value |1 i permitted
Weighting dB) (+dB) of measurement (+dB)
A-Weight 133 010 NiA
C-Weight 19.0 0.10 N/A
Flat 139 010 NiA
Date of Calibration . 24-27 Feb, 2025 : ;‘%;

The resudts relate only to thie iterms tested/calibaced or value assigned.
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1A ical signal test of freg

Frequency | Deviation from frequency response (08| Acczptance limit Uncertainty | Maximum-permitted uncertainty
(Hz) A-waight | C-weight Flat class 2 (+dB) (+dB) of measurement (+dB)
125 05 0.5 0.3 15 045 0.6
1000 0. 1.2 0.0 1.0 0.45 0.6
8000 -L.3 =11 -0.8 5.0 045 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB) A limit | permitted
(Hz) A-weight | C-welght Flat closs 2 {+dB) (+dB} of messurement (+d8)
63 02 o -0.1 0 0.20 0.6
125 0.1 oo 00 1.5 0.20 0.6
250 0.1 0.0 LAl 1.5 0.20 0.6
S00 LA 0.0 0.0 1.5 0.20 0.6
(Rl 0.0 0.0 00 1.0 0.20 6
2000 0.1 i -0.1 20 0.20 06
4 000 -0.4 0.3 -0.1 EXi) 0.20 (X3
B 000 0.6 0.6 -02 5.0 0.20 07
Date of Calibration 1 24-27 Feb.2025 4 119

The results refate only to the Rems tested/calibrated or value assigned.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. E6/0168
5. Long-term stability
Time Measured Value |  Deviated vale P limit 1 i i permitied
(dB} (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 24.0
0.0 0.3 010 0.1
End 4.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at | kHz
Frequency | Measured Value Deviated valis A limit L i i permitied
Weighting (dB) (i} class 2 (2dB) (+dBY of measurersant CrdB)
A-weight 94.0 0.0 02 020 02
C-weight 24.0 0.0 02 0.20 0z
Flat 94.0 0.0 02 020 0z
6,2 Time weightings st 1 kHz
Frequency | Measured Value | Deviated value A Timit 1 i i permitied i
Weighting (dH) (B} class 2 {(+dB) (dB) of measurement (£dB)
Fast 4.0 0.0 0.1 .20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 4.0 0.0 0.1 0.20 02
Date of Calibration  : 24-27 Feb.2025 59
The results relate onfy to the dems tested./calibrated o valus assigned.
Acvartising the Repert/Cartficate and publicity of the resuits escept n Ul ere pohibited unless witten parmission is obtained from the govemon of TISTH
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Request No. 21-68/0160 MTC No. EEL. BP. 860168

7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated valse | Acceptance limit 1 permitied
value {d8) (L: 1) (4B} class 2 (+dB) (+dB) of messurement (+dB)
122 1221 0.1 1.1 030 0.3
121 121.1 0.l 11 030 0.3
120 120.1 0.1 1.1 030 0.3
e 119.1 0l L1 0.30 0.3
114 114.0 0.0 11 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 1t 0.30 03
99 99,0 0.0 L1 0.30 03
94 94.0 0.0 11 0.30 03
89 89.0 0.0 11 0.30 0.3
84 84.0 0.0 L1 0.30 0.3
k] 79.0 0.0 11 0.30 0.3
T4 74.1 0.1 1.1 0.30 0.3
69 69.1 0.1 1.1 0.30 0.3
64 640 0.0 131 0.30 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 03
44 44,0 0.0 1 0.30 03
39 390 00 11 0.30 03
34 3.1 01 1.1 0.30 0.3
3 332 0.2 1.1 0.30 0.3
Date of Calibration  : 24-27 Feb 2025 & ff 9
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Request No, 21-68/0160 MTC No. EEL. BP, 86/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value prance limit L imun-pernitied
wvitlue (dB) {dB) {da) wlass 2 {+dB) (€11 of meastrement (dB)
32 322 02 L1 0.30 0.3
3 313 03 L1 0.30 0.3
30 30.3 0.3 11 0.30 0.3

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

Range | Anticipated value | Measured value | Deviated plance lirmit] Us fanimum-permitted
(dB) (dB) value (dB) | class 2 (2dB) | (4dB) of measurement (+4B)
A0-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 a4.0 94.0 0.0 11 0.30 0.3
20-110 94.0 o4.0 0.0 11 0.30 0.3
20-100 94.0 S4.0 [iXi} 11 030 0.3
Date of Calibration  : 24-27 Feb.2025 T ;’Y!'

NSC-TISI-TIS 17025
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/11160 MTC No. EEL. BP. 860168

8, Level linearlity including the level range control

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

Rangs Anticipated value | Measured value | Deviated |A limit} 1 permilied
(dB} (dB) value (dB} | class 2 (+dB) {=dB) of measurement (+dB)
40-130 45.0 45.0 0.0 L1 0.30 0.2
30-120 50 350 0.0 1.1 0.30 03
20-110 250 53 03 1.1 0.30 03
20-100 5.0 253 03 1.1 0.30 0.3
2090 250 252 0.2 1.1 0.30 03
20-80 50 252 02 1.1 030 03
9. Tone burst response
Time Taneburst Messured value | Deviated |A Timit} 1 i i permitied
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (+dB} {+dB) of measurement (4B}
200 1158 0.2 *1.0 0.20 0.3
Fast 2 987 -0.3 +1.0;-2.5 0.20 03
0.25 92 0.8 +1.5; -5.0 020 0.3
. 200 109.5 0.1 +10 0.20 03
r3 Eo8 =02 +1.0; -5.0 0.20 0.3
200 199 0.1 +1.0 0.20 0.3
SEL 1 . -0l +1.0; -2.5 0.20 0.3
0.25 B09 0.1 +1.5,-5.0 0.20 0.3
Date of Calibration + 24-27 Feb.2025 3;:_9
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Request No, 21-68/0160 MTC No, EEL. BP. 8610168

10, Peak C sound level

Number of cycles in Anticipated | Measured | Deviated I Timmiaf L inty | Maxi permitied
128t signal value (dB) | value (dB) | valoe (6B) | class 2 (+dB) (hdB) of measurement [£dB)
Complete cycle 1254 125.0 14 30 0.20 035
Positive half cycle 124.4 1243 L1 20 0.20 0.35
Negative half cycle 124.4 1243 ALl 20 0.20 0.35
11. Overload indication
Mensured value (dB) Devinted | Accep lirmit] L i permittad
Positive one-halfeyele | Negative one-halleyele | value {dB) | elass 2 {+dB) [+dB) of measurement {+1B)
132.5 1325 0.0 1.5 0.20 0235
12, High-level stability
Time Measured Deviated value P Himit 1 i Al permitied
value {dB) (dB) class 2 (+dB) (edB) of measurernent (£dB)
Begin 129.0
= P 0.0 03 0.10 0.1
Calibrated by : Approved by :

(Mr. Tawikiat Tamsumran)

ndarids Laboratory

Date of Calibration  : 24-27 Feb.2025 Industrial Malngy and Ies Service Centre

Date of Issue : 28 Feb, 2025 Ref : 201126801 1400185004

End of Cenificate 99
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The results telate anly to the fhems tested/ealibeated o value assigned
Acdvartising the Repart/Certficate and pullicity of the nesults except in full are prohibited unless written permizsicn s obtared from the: govermor of TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 87/0168
CALIBRATION CERTIFICATE

Submitted by Integrated R h Center Company Limited.

Address : 122 Moa 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,

Calibrated at  : Electrical and Electronic Stindards Lat v, Industrial Metrology and Testing Service Cenire.

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

Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature (23£3)°C
Manufacturer  : ACO Relative Humidity (50+15)%
Made! 16236 Ambient Pressure :(101.32541.5) kPa
Serial No. 1 212015
Microphone 1 TOSZNR No, 76236
Preamplifier
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Briiel&Kjer 4180 SN 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform G Agilent 332204 8/N MY 44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-1934A S/N 122037,
6. Sound Calibrator Brilel&Kjer 4231 5N 3015154,
7. Measuring Amplifier Brilel&Kjuer 2636 S/N 1537484,
Date of Receipt : 14 Jan, 2025
Dute of Calibration - 24-27 Teb. 2025 13
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35 Mu 3 Tamban FRong Ha, Amphos Knlong Luang, 658 Mu 2 Tamban , Amphoe Muang 196 in Aoad, Ladyao, Chatuchak,
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Changwat Pathumthens 12020, Thatsnd
Tel (661 0 2577 9036
Fa. {66] 0 3577 5009

Changwat Sarmdprskan 10280, Thailarid
Tek, 1661 D 2323 167280 ext. 115, 114
6] 06 3217 5440

Hanghok 10900, Thailand
Tel. (66} 0 2579 117030 ext. 5219, 5225, 5217
(86 00 18RS G627

Changuat Fathumthan 12120, Thailand
Tel (66] 0 2577 9054

Chargwal Samutprakan 10280, Thailand
Tel {86) 0 2323 167280 e, 115, 114

Bangkok 10900, Thatand
Tel, (6610 7579 112130 ext. 5219, 5225, 5217
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)
Request No. 21-68/0160 MTC No. EEL. BF. 87/0168
8. Power Amplifier Briiel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401A S/N MY 44005560,

1P bl T:

TPA-303A S/N 2212,

Calibration Procedure :

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

This i has been calik d intained at the Electrical and Elecwronic Standards

| against
Laboratory (EEL), which ure traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

The reported expanded uncertainty is based upon a standard i ltiplied by a age factor
k=2, providing u level of confidence of approximately 95%.
Date of Calibration  : 24-27 Feb.2025 278

T

Tha resuits relate only to the iems testad/calibrated or value sssigned

Faoc (681 0 2577 9009 (66 D8 3219 BA0

E-miail : rrlcgptistr oo th Website | waww tistronth

P A

NSC-TISITIS 17025
TITETR CALIBRATION 0037

f6) 08 1589 6BAT

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 87/0168
1. Absolute Sensitivity
Reference Acoustic Measured valug (4B) Deviation {A lirmit| L i F permitted
Signal (dB} Befors adjust] After adjust | value (dB) | Class 2 (4B} (+dB) of measurement (+dB)
93.99 94.4 G40 0.0 1.0 048 NiA

Note: The external calibration adjustment was firstly performed. The internal calibration adjustment
was then completed at the display of 115.0dB,

2. Self-generated noise
2.1 Normal test
Measured vilue L permitted i
(dB) (+dB) of measurement (+dB)
207 010 ™A

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

Frequency | Measured value |1 permitted
Weighting (dB) (xdB) of measurement (+dB}
A-Weight 15.1 0.10 NiA
C-Weight 199 0.10 NA
Flat 247 0.10 NiA
Date of Calibration - 24-27 Feb 2025 ey
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THAILAND [NSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 87/0168
3. Acoustical signal test of frequency weightings
Frequency | Deviation from [requency tesponse (dB) Timit 1 ity | Maxi permitted
(Hz) Asweight [ C-weight Flat class 2 (+dB) (+dB) of mgasurement (4B}
125 0.4 0.6 04 15 045 0.6
1 o0 0.1 0.1 0.1 1.0 0.45 0.6
8 000 .7 0.7 02 50 45 0.7

4, Electrical signal test of frequency weightings

Frequency | Deviation from frequency respanse (dB)) Acceptance limit Uneertainty | Maximum-permitted uncertainty |

(Hz) Asweight | C-weight Flat chass 2 (+dB) (4elB) of measuremnent di)
63 0.0 0.0 0.1 20 0.20 0.6
125 - 0.0 [iRi} 15 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 0.0 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 i} 1.0 0.20 0.6
2000 -1 0.1 0.1 20 0.20 0.6
4000 -4 -4 0.1 a0 0.20 6
B (00 -0.6 0.6 0.2 5.0 0.20 0.7

Dite of Calibration  : 24-27 Feb.2025 e
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP, 87/0168
7. Level linearity on the reference level range
Antivipated | Measured Value | Deviated value | Acceplance Himit Uneertuinly Maximum-pesmitted uneertainty |
vitlue (dB) (dB) (dH) class 2 (+dB) (4B} of measurement {(+48)
122 1220 0.0 1.1 0.30 03
121 121.0 0.0 1.1 0,30 0.3
120 1200 0.0 1.1 0.30 03
119 119.0 0.0 11 0.30 0.3
114 114.0 0.0 L1 0.30 03
L+ 109.0 0.0 1.1 30 0.3
104 104.0 0.0 11 0,30 03
59 99.0 0.0 1.1 0.30 03
94 94.0 0.0 1.1 0.30 0.3
L 89.0 0.0 11 0.30 03
84 841 0.1 L1 0.30 0.3
79 79.1 0.1 i1 0.30 0.3
74 74.1 01 1.1 0.30 03
] 69,1 1 L1 030 03
64 64.0 0.0 11 0.30 0.3
59 9.0 00 L1 0.30 0.3
54 4.0 0.0 11 0.30 0.3
49 49.0 00 1.1 .30 03
44 44.0 0.0 1.1 .30 0.3
39 3.0 0.0 L.l 030 03
34 34.1 0.1 11 030 0.3
33 331 o1 11 030 0.3
Date of Calibration  : 24-27 Feb 2025 61-1'79
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Request No. 21-68/0160 MTC No. EEL. BP. 870168
5. Long-term stability
Time Measured Value Deviated value limit L inty i perrnitied
(dB) (dB) elass 2 (+dB) (dB) of measurement (i8]
Begin 94.0
0.0 03 0.10 o1
End 94.0
6, Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Value Deviated value Accepiance limit 1 i i f itted i
Weighting (B} {da) chass 2 (+dB) i+dB) ol measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 94.0 0.0 0.2 0.20 0.2
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value Devisted vabe 7 limit 1 i i -permitted I
Weighting (dB) (dB} alass 2 (+dB) (=dB) uf measurement (+d8)
Fast 94.0 0.0 0.1 0.20 02
Slow 94.0 0.0 0.1 0.20 02
Leg 4.0 00 1 0.20 0.2
Date of Calibration  : 24-27 Feb 2025 59
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP, 87/0168
7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value 7 lirmit L i i permiited
value (dB) (B (4B} class 2 {+dB) (+d8) of measurement {+dB)
£ 322 0.2 L1 030 03
3 312 0.2 11 0.30 0.3
30 303 03 1.1 030 0.3

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

Range Anticipated value | Measured value | Deviuted 7 Lirnie| L i i permitied
() ) value () | elass 2 (5aB) | (ol of measurcimant (+45)
40-130 94.0 940 0.0 L1 0.30 03
30-120 940 940 00 L1 0.30 0.3
20-110 940 940 00 11 0.30 03
20100 94.0 940 0.0 L1 0.30 03
Date of Calibration  : 24-27 Feb. 2025 T

T

The resuits relate only to the items testeddcalibrated or valus ssdgred,
Advertising the Repor/Cerificate and pubilicity of the resulls sscept in l are prohibifod unless witten permission iz cbtained from the govemor of TISTR

FALBLMTCO02 Rev. 5

Head Office Office/Labaratary office
35 M 3 Tammbon, Khiong Ha, Amphoe Khiong Luang, 668 Mu 2 Tambon fangpoomal, Amphoe Muang Samutprakan, 136 Phahonyothin Aoad, Latyao, Chatuthak,
Changwat Pathurmthan 12120, Thailand Chargwat Samuepraken 10280, Thalland Bangkok 10900, Thadand
Tl {660 2577 503 Tel (66) 0 2323 1672-00 ext. 115, 116 Tel, (66) & 2577 1121-30 ext. 521%, 5225, 5017
Fa, (660 2577 5009 (66) 08 3219 9440 (66) 08 1889 62T

E-rmail : rte@tistronih Waliite © www tstrorth
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MTC No. EEL. BP. 87/0168

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-68/0160

8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range

Range Anticipated value | Measured valee | Deviated |A limat} L permitied
{dE) {dm) value (dB) | class 2 (=dB) {1dB) af measurement (+dH)
40-130 450 450 1T 1.1 030 0.3
30-120 350 350 0.0 11 0.30 0.3
20-110 250 253 0.3 1.1 0.30 03
20-100 250 52 0.2 11 0.30 03
20-50 250 251 0.1 L1 0.30 0.3
20-80 50 249 0.1 1.1 030 0.3
%, Tone burst response
Time Toneburst Mezsured value | Devinted - Timit] L
Weighting | Duration, Th (ms) (dB) value (dB} | class2 (+dB) | (+dB) of measurement (+d8)
200 1158 0.2 +1.0 0.20 0.3
Fast 2 989 -l +1.0;-2.5 0.20 03
0.25 E9.0 -1.0 +1.5;-5.0 0.20 03
200 100.3 -0.3 +1.0 0.20 0.3
Slow
1 B9 0.2 +1.0;-5.0 020 0.3
200 109.9 0.1 +1.0 0.20 03
SEL 2 89.9 0.1 +1.0;-2.5 0.20 03
0.25 809 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration  : 24-27 Feb.2025 o
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOKGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. #7/0168

10. Peak C sound level

Mumber of cycles in - | Anticipated | Measured | Deviated P Timisf L permitted inty
test signal waliee (dBY | value (4B} | value (dBY | class 2 (+dB) (+dH) of measurement (+4B)
Complete cyele 1254 1255 o1 30 0.20 0.35
Positive half cycle 1244 1243 0.1 0 0.20 0.35
Negative half cycle 1244 1243 -1 20 0.20 035
11. Overload indication
Measured value (dB) Deviated |Acceptance limit] Uncertainty | Maximum-permitted uncertainty |
Puositive one-half cycle | Negative one-hall cycle | value (dB) | class 2 (<dB) {+dB} of measurement {+dB)
132.5 1325 0.0 1.5 020 0.25
12. High-level stability
Time Measured Deviated value A Tienit L i i 7 ited
value (dB) (4B} class 2 (+dB) (+dB) of messuremsent (£dB)
Begin 129.0
T T oo 0.3 0.10 0.1
Calibrated by : Approved by |
S T S T,
(Mr. Tawikiat lamsamran)
. r3 or
Electrical mﬂmﬂamm Laboratory
Date of Calibration :24-27 Feb.2025 Industrial Metrology and Testing Service Centre
Date of Issue 128 Feh.2025 Ref : 201126801 1400185005
End of Certificate 9/9

The results relate anly to the tems testech'colibrated o value assiened
Acdvertising the Repon/Cenificate and publicity of the results except in full are prohibited unloss witten permission B obtained from the governar of TISTR,

FMBLMTC.00Z Rev.5
Head Office Office/Laboratory Qffice
35 Mu 3 Tamban ¥hlong Ha, Amphos Ehlong Luarg, 558 Mu 2 Tamban , Amphoe Muarg. tpeakart, 196 i Road, Ladyas, Chatuchak,
Changwat Pathurmihani 12120, Thatand Changwat Samutprakan 10280, Thaland Barigkok 10500, Thalland
Tal. {56 O 2577 9036 Tel, (66} 0 Z373 16780 ext. 115, 118 Tel (66) 0 2579 1123-30 ext. 4219, 5235, 5217
Fa {661 0 2577 9009 (541 08 3219 G440 (66) 08 1889 6HIT
Emall : mto@tatrorth Wehsite © www tstoor th
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The results relate andy to the items tested/calibrated of valise assigned,

Achnitising the Aeport/erficate and publicity of the results sscept i full see prohibited Unless witton pemission |s abtaned from the governcr of TISTR

FMALMTC.002 Rev.5
Head Dffice
35 Mu % Tamban Fhlarg Ha, Amphoe Khiong Luang,
Changwat Pathumithani 12120, Thaland
Thl. (6] 0 2577 9056
Faoe, (865} 0 2577 9009

Office/Laboratory Office

668 Mu 2 Tamban Bargpoomal, Amphoo Muang Samutprskan, 196 Phahonyothin Aoad, Ladyas, Chatuchak,

Changwat Samutprakan 16280, Thailand Sanghok 10900, Thailand

Tel, 661 D 2323 1672-60 ext. 115, 138 Tel, (66) 4 2519 1125-30 ext 5219, 5235, 5217
168 08 3219 540 (66) 08 1887 GE2T

E-mnail : misgytistronth Website - v tistrce th

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Reguest No, 21-68/0160 MTC No. EEL, BP. £8/0168
CALIBRATION CERTIFICATE

Submitted by : Integraed R h Center Company Limited.

Address

i 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,
Calibrated at

: Electrical and Electronic Standards Lal y, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangp Justrial Estate, Sukd it R, AMusng, S; bann 10280,
Instrument Calibrated : Ambient Environment
Deseription : Sound Level Meter Temperature s(23£3)°C
Manufacturer tACO Relative Humidity (50 £ 15) %
Model 16236 Ambient Pressure 1 (101.325:1.5) kPa
Serial No. 1212016
Microphone { TOSINR No.T6237

Preamplifier e
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712,
2. Condenser Microphone Brilel&Kjaer 4180 S/N 2889871,
3. Decade Attenuator Ando AL-205 S/N 00464602
4, Function/Arbitrary Waveform Generator Agilent 332204 S/N MY44042668,
5. Dagital Function Synthesizer NF Electronic Instruments DF-1934 S/ 122037,
6. Sound Calibrator Briel&Kjer 4231 S/N 3015154,
7. Mensuring Amplifier Briel&Kjmr 2636 S/N 1537484,

Drate of Receipt : 14 Jan.2025

Date of Calibration - 24-27 Feb.2025 1.2

MSC-TISETIS 17028
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0160 MTC No. EEL. BP. 38/0168
8. Power Amplifier Britel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10, Digital Multimeter Agilent 344014 S/ MY44005560.

11. P ble A T TPA-303A S/N 2212

Calibration Procedure :
This i was lit

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

This i s been calit i against dard i at the Electrical and Electronic Standards
Laberatory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

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

The reported expanded uncertainty is based upon a standard i ltiplied by a e factor
k=2, providing a level of confidence of approximately 95%,

Date of Calibration  ; 24-27 Feb 2025 219

]

The rasults relate only to the flems tested/calibrated or valuo assgned.
Achvertising the Roport/Certifizat and publicity of the rasults except 3 full ae prohibited unless written permission is obtaned from the govemor of TISTR

The results refate anly to the tems testedy/calibrated or value sssqned.
Achartiding the ReporACerificate ard publicity of the results except in full ane prohibited unless weitten permission s obtaned from the govemor of TISTR.

FMLBLMTC.O0Z Ren. 5

FMLBLMTC 002 Rev.5

Head Cffice

35 W 3 Tamiban Khiong Hla, Amphoe Khiong Lusng,
Changeat Pathumithars 12120, Thaland

Tl (66} 0 2577 S0k

Fa. (66} 2577 5009

Office/Labaratory
668 My 2 Tamban Amphos Musng

Office
196 Priab hin Road, Ladyao, Chatuchal,

Changwat SamiApnakan 10280, Thailard
Tel. [66] 0 2323 167280 et 115, 116
{661 08 3219 D9a0
E-mail | mtc@tistr.onth Website | waww tistronth

Bsnykok 10900, Thailand
T, (54} 0 2579 1121-30 ext. 5719, 5235, 5217
[66) 08 1885 6827

Head Cffica

35 Mu 3 Tamben Shiong Ha, Amphoa Khlong Luang,
Changat Pathumtheni 12120, Thaland

Tel {84} 0 2577 903

Faw (66} 0 2577 9009

Office/Laboratory

£58 Mu 2 Tambon Bargpoomal, Amphoe Muang Samutprakan,

Changwat Sermutprakan 10280, Thailand
Tel {661 0 2323 [672-80 &t 115, 115
{661 08 3219 9440
Emall ¢ mtctitionth Website | vavwtistronth

Offica

196 Phaheryothin Road, Ladyao, Chatuchak,

Banghok 10904, Thailand

Tel (66) 0 2579 1121-30 et 5219, 5225, 5217
(66) 08 1980 S827
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TITIETR CALIBRATION 0007

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 88/0168
1. Absolute Sensitivity
Reference Acoustic Measured value Dreviation liemir| L permitted
Signal (dB) (dB) value (dB) | Chass 2 (+dB) (+dB} of measurement (+dB)
3.9 94,0 0.0 Lo 0.48 NiA
Note: No adjustment.
2, Sell-generated noise
2.1 Normul test
Messured value U i Maxi permitted
(B (+dB) of measurement (+dB)
21.3 .10 N/A

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

Frequency |  Measured value | LI I M per d
Weighting (dB) (+dB) ol measurement (+dB}
A-Weight 14.4 0.10 N/A
C-Weight 19.1 0.10 NA
Flat 235 0.10 NA
Date of Calibration  ; 24-27 Feb,2025 310

The results relate oty to the items testeddcalibrated o value assigned.
#chvertising the Report/Certficate and publicty of tha resulits except in full are prohibited uniess witten permission fs abtained from the govermor of TIRTR.
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TETISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. BB/0168
1A sgnal test of frequency weighti
Frequency |Devintion from frequency respanse (dB}| Accey lirmit Ui -permitted
{Hz) A-weight | C-weight Flat class 2 {+dB) {+dB) of measurement (+dB)
125 0.5 0.3 0.4 L5 0.45 0.6
1000 0.1 0.1 0.0 10 0.45 0.6
B 000 -1.5 1.7 =13} 5.0 0.45 o7

4. Electrical signal test of frequency weightings

Frequency | Deviation from requency response (dB) I Timit L permitted
(HE) | A-weight | Coweight | Flat class 2 (+48) (sdB) B Sm——
6 0.1 00 0.1 20 020 06
125 00 0.0 00 1.5 0.20 0.6
250 00 00 00 15 0.20 056
500 00 00 00 L5 0.20 0.6
1000 00 00 00 Lo 0.20 06
2000 0.1 00 01 20 020 0.6
4000 04 03 0.1 30 0.20 06
8000 | -06 0.6 02 50 0.20 07
Date of Callbration  : 24-27 Feb.2025 4

The ressulis relate arky to the fems tested/calibrated o value assigned.
Achvertising the Report/Corificate and pullicity of the results except in full ane prohibited unless weitten permission |s obtained from the govemar of TISTR

FMBLMTC.002 Rev.5
Head Offica OfficesLabaratary Office
35 Mu 3 Tambon Kiarg Ha, Amphoe Khiong Lusg, 668 Mu 2 Tamban Bangp , Amphoa Muang 196 i fioad, Lachas, Chatuchal,
Ehangwat Pathumthan| 12120, Thailand Changwat Samutpeaken 10280, Thakand Barsgkok 104900, Thakand
Tel {66] 0 2577 U0ae Tel (66) 0 2523 1672-80 ek, 115, 118 Tel {861 0 Z579 1£21-30 ent, 5215, 5225 5217
Fax {5 0 2577 9005 {66 08 3215 9440 () 08 1885 G827
E-miail : rotcgtistronth Website @ wanw tistrorth
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TAETISTR CALIBRATEON (37

FALBLMTC 002 Rev.5
Hesad Office Dffice/Labaratory Offica
35 nhu 3 Tambon Khiong Ha, Armphoe Khlong Luang, 668 Mu 2 Tamzan Bargpoamal, Amphos Muang Samutprakan, 196 Phabonyethin Road, Ladyan, Chatuthak,
Changwat Fathurnthari 12120, Thailsnd Chatgwat Samutprakan 10280, Thailand Banghok 19900, Thailand
Tel. (56} 0 2577 9036 Tol. 166] 0 2323 1672-60 ==t 115, 116 Tel. (56) 0 2579 112830 aat. 5219, 5225, 5217
Fa, (66} 0 2577 9009 (661 08 3219 9440 [66) 06 1889 6B27
E-mail : rrtcgitistronth Website : wwtistroe.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-680160 MTC No, EEL. BP. E3/0168
5. Long-term stability
Time Mensured Valoe Deviated value limit 1 i i f d
(B} {dB} class 2{+dB) {=dB) ol measirement (+dB)
Begin 4.0
0.0 0.3 0.10 0.1
End 84.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency welghtings at 1 kHz
Frequency | Measured Value Deviated value A limit L i f itted
Weighting (dB) (dB) class 2 (+dB) {=dB) of measurement (+dB}
A-weight 94.0 0.0 02 0.20 0.2
C-weight 24.0 0.0 0.2 0.20 0.2
Flot a4.0 0.0 0.2 020 02

6.2 Time welghtings at 1 kHz

Frequenay Measured Value Deviated value Acceptance limit Uneertninty Maximum-permitied umcertainty
Weighting {dB) {dB) class 2 (+dB) {=dB) ol messurement (+4B)
Fast 940 0.n 0l 0.20 0.2
Slow 94.0 0.0 0 0.20 0.2
Leg 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 24-27 Feh 2025 AL

The results ralate cnly to the ftems tested/calibrated or velue assined.
Arhvertising the RepotCentifcats and pulblicty of the results ancept in full are prabiited less witten pemmission s obtained fom the govemor of TIETR

FMELMTC002 Rev.5

Head Offica Office/Laboratory offica
35 Mu 3 Tambon intang Ha, Amphoe Khiong Luarg, 668 Mu 2 Tambon Banppo , Armphoe Muarg 196 finad, Ladyaa, Chatuchak,
Changwat Pathurnthani 12120, Thailand Changwat Samutprakan 1028{, Thaland Banghak 10900, Thadand
Tel, (65) 0 2577 9036 Teh, (560 2373 1672-80 et 115, 116 Tel (66) B 2579 1121-30 e, 5219, 5225, 5217
Fax. (66 @ 2577 5005 66} 08 3219 9420 i66) 08 1889 6827

E-mal : mtcgtistiorth Website © www tistr.orth

CALIBRATHON 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-680160 MTC No. EEL. BP. 88/0163
7. Level linearity on the reference level range
ey
Anticipated | Measured Yalue | Deviated value A lirnit 1 i i P d
value (dB) (da) (dB} chass 2 (2dB) (xdB) of measurement (+dB)

122 1221 0.1 1.l 0.30 0.3
121 121.1 0.1 Ll 0,30 0.3 ]
120 1201 1 1.l 0.30 0.3
119 118.1 0.1 1.1 030 0.3
114 1140 (R3] 1.1 0.30 03

m——
109 109.0 0.0 1.1 0.30 0.3
104 140 0.0 1.1 0.30 0.3
99 99.0 0.0 1.1 0.30 0.3
94 94.0 00 1.1 0.30 0.3
] E0.0 0.0 L1 030 03
B4 B39 -0 L1 0.30 0.3
9 789 -0.1 L1 0.30 0.3
74 741 0.1 Ll 0.30 0.3
] 69,2 0.2 L1 0.30 03
64 64,0 0.0 Ll 030 0.3
59 59.0 0.0 1 0.30 0.3
54 4.0 0.4 1l 030 0.3
49 49,1 0.1 Il 0.30 0.3
44 44.1 0.1 1.1 030 0.3
39 390 00 1.1 0.30 03
34 34z 0.2 1.1 0.30 0.3
33 332 0.2 1.1 0.30 0.3

Date of Calibration ;2427 Feb.2025 i
. The reduits relate only to the items tested/calibrated or value sssignad
Achaestisrg the AepomCertificate and publichy of the results except in full are prohibited unless wiithen permission is obtained from the govemor of TIRTR

FMBLMTC.002 Rev.5
Head Difice Office/Labaratery Office
35 Mu 3 Tamban Kilong Ha, Amphoe KHiong Liang. 68 Mu 2 Tarmbon Bangpoomal, Amphoa Miang Samitprakan, 196 Phahariothin Road, Ladeo, Chatuchak,
Changwat Pathumthan 17125, Thaflard Changwat Sarmutprakan 10280, Thakand Bangink 10600, Thailznc
Tel. (861 0 2577 9054 Tel. (56) 0 473 167280 met, 115, 116 Tl (6650 2579 119130 ext. 3215, 5225, 5207
Fas, (6510 2577 9009 (56) 08 3219 9900 {46} 08 1889 6827
Eomai : mtegtistr.orth Website - wawtistrorth
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. #8/0168

7. Level lineurity on the reference level range

Anticipated | Measured Valoe | Deviatod value A Timit L M; permitted

value (dB) (dB] (dB) class 2 (+dB) (+dB) ol measurement (4B}
2 322 02 11 0.30 03
il ila 02 L1 0.30 03
30 303 03 L1 0.30 0.3

8. Level linearlity including the level range control

At reference sound Jevel on the reference level runge

Range Anticipated valug Measured value Devited | Accep limit] L i M. permilted
(4B} {dB) value {(dB) | class 2 (+dB) i+dB) ol measurement {+dB]
40130 9.0 940 00 Ll 0.30 03
30-120 940 940 00 Ll 0.30 03
20-110 940 940 00 L1 0.30 03
20-100 940 940 00 L1 0.30 0.3
Date of Calibration - 24-27 Feb.2025 e

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

The results elate only to the iterms tested/calibrated or value assigned.

Arheertising the ReporCertificate and pabticity of the results except in fll arm probdbitedt unbess wiithen pemmission i cbtained from the sovemor of TISTR

Request No. 21-68/0160 MTC No. EEL. BP. B8/0168
8. Level linearlity including the level range controf
At reference level at 5 dB greater than the under-range on a level mnge
Rangs Anticipated value | Measured value | Deviated |A Timit} 1 i i 7 d
{dB) (4B} value (dB} | class 2 (+dB) (+dB) of mensurement (+dB)
40-130 45.0 450 0.0 13 0.30 0.3
30-120 35.0 5.0 0.0 1.1 030 0.3
20-110 250 255 05 1.1 0.30 0.3
20-100 250 54 0.4 1.1 0.30 03
20-80 5.0 253 03 1.1 0.30 0.3
20-80 25.0 252 0.2 11 0.30 03
9. Tone burst response
Time Tonehurst Measured value | Deviated Accep lirnit] 1 inty | M permitted
Weighting | Duration, Th (ms) (dB) value (dB) | closs 2{xdB) | (+dB) af mesurement (2dB)
200 1159 01 +1.0 0.20 0.3
Fast 2 981 09 +1.0;-25 0.20 0.3
0.25 89.2 0.8 +1.5;-5.0 0.20 0.3
o 200 109.5 0.1 +1L0 0.20 0.3
2 B9.E 02 +1.0;-50 0.20 0.3
200 1099 01 +1.0 0.20 0.3
SEL 2 G0.0 0 +1.0; 2.5 0.20 03
0.25 80.9 -0.1 +1.5;-5.0 0.20 03
Date of Calibration 1 24-27 Feb 2025 S%’_Q
Tha results redate anly to the Rems tested/calibrated o value assigned
Advertisig the Report/Certificate and publicity of the results excopt o full are pohibited unless witten permission is cbsined flon the governce of TISTA

AL MTC.00Z Rev.
Head Office

35 M 3 Tarmben Kilorg Ha, Amphos Khoep Luang.
Changwat Pathumithand 12120, Thatland

Tel. (56} 0 25TT 9036

Fae (il £ 2577 5008

OfficesLaboratory Office:

58 Mu 2 Tambon Rangpoomal, Amphoe Muarg . 196 finad, Lacyas, Chatuchak,

Changwat Samwtprakan 10280, Thatand Barakok 10900, Thailand

Tel. (66) 0 2325 167250 ext. 115, 116 Tel {661 0 2579 1121-30 ent. 5219, 5225, 5217
(64108 3219 9840 {66 06 1869 6327

Ema - mtcgstistr.onth Website | www tistrorth
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TSR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. E8/0168

10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviaed limiif L permitted
28 signal vailue (8B | value (dB} | value (dBY | class 2 (+dBY {+dB) of measurement (+dB}
Complete cycle 1254 1253 0.1 30 0.20 035
Pasitive hall cycle 124.4 1243 0.1 2.0 0.20 0.3
Negative half cycle 124.4 124.2 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Deviated | Accep Tirmig] L inty | Maxi permiticd
Positive ane-half cycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement {+dR)
132.5 132.5 0.0 L5 0.20 0.25
12. High-level stability
Time Measured Devated value pance limit Uneertai permitted
value (dB) (dB) elass 2 (+dB) {=dB) of measurement (+dB)
Begin 122.0
P P 0 03 0.10 01
Calibrated by : Approved by ;

{Mr, Tawikiat lamsamran)

Electrical and 9;1:1:!%1 rds Laboratory

Date of Calibration Industrial Metrology and Testing Service Centre

:24-27 Feb.2025

Date of Issue : 26 Feb.2025 Ref : 201126801 1400185006

End of Certificate 9/9

The results retate onky to the tems tested/calibrated or value assignes

Addvertising the Repart/Cartificate and puliicity of the resuits excet in full ans probibited unless witten permission is cbtainad from the gevemor of TIRTR

FMBLMTC.O0Z Rev 5
Head Office
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Office
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Offices/Labioratory
666 Mu 2 Tamian i, Armphos Muang
Changwat Samispraken 10280, Thakard
Tal (661 2323 167280 ext, 115, 116

(66} 08 3219 9490
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FMUBLMTC.002 Rew.5
Head Office
35 Mu 3 Tarnbsan Klong Ha, Amphos Khiong Lusng,
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EOQ3NISSEEOADIZ0 Reference Number:  82-401285018-1
Cylinder Number; LL193324 Cylinder Volume: B34 CF
Labaratory: 124 - Riverton (SAP) - NJ Cylinder Prassure: 2215 PSIG
PGVP Number B52018 Valve Qutlet:
Gas Code: NONOX 502 BALN Certification Date:  Sep 05, 2018
Expiration Date: Sep 05, 2026
E—

—
Trmceainiity Peotes for Aksay of Gasacus Cusbraton Standands (May 2012)" document EPA

Cerification peronm: =
iy procedurms (ted, anwlzel Mestciclogy doss ot eauin seerwston for sralytenl intmrferunce This cyivder i o ol anafyicl
of 88%

BOAF-120531, using th

uncartsnty 55 staed Dalow wi Impanities which attect the Uise of $in calibmtion mixtice. 41 concenttions an on
Vamevaiume s urfess ciheryss aoed
Do et Usa This Cylinser below 100 psg e 07 5
ANALYTICAL RESULTS
Componaent Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates

[Wox 50.00 FPM .71 PP G1 +e 1.4% NIST Traceably OB/Z7/2018, DBOE2018
WITFRIC OXIDE 50.00 PPM S0.87 PPM G1 + 14% MIST Traceable OB2TI018, 0BNISZ018
SULFUR DICKIDE 50.00 PRM 50,54 PPM G1 +e 1.0% MIST Traceabie OBETI01E, 0RNSI018
NITROGEM Balance

fr— —

CALIBRATION STANDARDS
Type Lot D Cylinder No Concentration Uncerainty Expiration Date
NTRM 15080825 CC442688 50.42 PPM NITRIC OXIDEMITROGEN +- 0.8% Jun 27, 3020
PR 12288 SEM1TE 20.85 PPM NITROGEN . CIOXIDEAIR +-1.5% dun 02, 2017
GMIE To42010104 cCstdad 5.101 FPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 01, 2020
NTRM 1ap103z? KALDO43TE 48,08 PPM SULFUR DICKIDE/NITROGEN +-1.0% Apr 1T, 2024
Tha SAM. PRM or RGM noted st is only in mlansncs o e GVES used in the assay o not part of the analysis
===l e e ———————
ANALYTICAL EQUIPMENT

Instrument/MakeModel Analytical Principle Last Multipoint Calibration
Hicolel G700 APYT100381 NO FTIR Aug 08, 2018
Hicole! G700 APYW1100387 NOZ FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR #E 30, 2018

Triad Data Available Upon Request
NOTES:POx 5218003935

Netweight; 2738 grams
Gross waight: 17343 grams

This calibration std. has bean certified in accordance with the May 2012 EPA Traceability Pro
Document EPA-BOMR-12/531. ANl testing processes and measurements conform 1o the I
ISOVEC 17025 and to Airgas |30 50012008 and relate anly to itama identified on this ce

are corifisd to be NIST Traceable with total uncertainty as detailed under Analytical Unce
decument shall not be reproduced in full without written approval of the lssuer.

TESTING CERT No. J082.05

Xy \\}u

Apprové'ﬂ for Release

Page 1 of 82-401 2880181



- Alrgas Speelalty Gases.
Adrgas USA, 110
, o0 Undon Landing Raad
an A Linuide compary ii;:l,lﬂamnsnn. Kl nBorr-0o00

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ3NI9SEBDADI20 Reference Number.  82-401285018-1
Cylinder Number; LL1593324 Cylinder Volume: 834 CF
Labaoratory: 124 - Riverton (SAP) - NJ Cylinder Prassure: 2215 PSIG
PGVP Number B52018 Valve Outlet G660
Gas Code: NGO NOX 502 BALN Certification Date: ~ Sep 05, 2018
Exglrauon Date: 32 usi 2026
Certfication perormed in “EPU Traceainity Proiocsl for Assay snd Codficsten of Gasseus Casbraton Standands (May )ﬂ-ﬁ‘l'dum ERA
GAR-120531, using the asssy fstad, Anwiptical et nixl mguin correcion for srlylenl intarierance This cylider had o 01 analptical
uncartsnly 55 staed Dalaw with of B8%, T gnifcant mpanties which attect the Uise of $in calibmtion mixtice. 41 concenttions an on 5
vaumedaiume bass unles: ctherwise aoied
e e e
ANALYTICAL RESULTS
Componaent Requested Actual Protocol Total Relative Assay
Concentration Concentration Methad Uneertainty Dates
-N-QK 50.00 FM 5071 ;M &1 4 1.4% NIST Traceabls OB/Z7/2018, DBROE2018
NITRIC OXIDE 50.00 PPM 5087 PPM G1 - 14% MIST Traceable 0B/27/2018, 08/I5/2018
BULFUR DIGKIOE 50.00 PPM 50.54 PPM G1 4= 1.0% MNIST Traceable OR27/2018, 09/06/2018
MNITROGEN Balance
et e —
CALIBRATION STANDARDS
Type Lot 1D Cylinder No Concentration Uncarainty Expiration Date
NTRM 16060825 TCA42505 50,42 PPM NITRIC OXIDENITROGEN wL0E% Jun 27, 2020
PRM 12088 SE04116 20,85 PPM NITROGEN CIOXIDEAIR +i-1.5% dun 02, 2017
GMIE 42010104 cCstdad 5.101 FPM NITROGEN (IOXIDEMITROGEN + 2.0% Jun 01, 2020
NTRM 14p103zT KALDO4376 43.08 FPM SULFUR DICXKIDE/NITROGEN +-1.0% Apr 17, 2024
Tha SAM. PRM or RGM noted st is only in mlansncs o e GVES used in the assay o not part of the analysis
=== ———
ANALYTICAL EQUIPMENT
InstrumentMakeModel Analytical Principla Last Multipoint Calibration
Nicolet 6700 APW1100291 NO FTIR Aug 09, 2018
Micoled 700 APW1100381 NO2 FTIR Aug 31, 2018
Micolet G700 APW1100381 502 FTIR n‘\ﬂ 30, 2018

Triad Data Available Upon Request
NOTES:POx 5218003935

Met weight: 2736 grams
Gross waight: 17343 grams

This calibration std. has bean certified in accordance with the May 2012 EPA Traceability Protocgl
Document EPA-BOMR-12/531. ANl testing processes and measurements conform 1o the
ISOVIEC 17025 and to Auwgas |50 90012008 and relate anly to items identified on this ce
are corifisd to be NIST Traceable with total uncertainty as detailed under Analytical U
decument shall not be reproduced in full without written approval of the lssuer.

ING CERT No. 3082.05

S W

Approvs'd for Release

Page 1 of 82-401 2880181



