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IouNnIIAN-HiguI WA, 2565

List of Instruments Certification for Air & Noise Quality Analysis

2015PSIG

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Tisch Environmental,Inc. 22062020 22 Jun 20 21 Jun 22 -
Calibrator Particulate Matter < 10 pym (PM,,) 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 21pP445 9 Feb 21 8 Feb 22 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 |Flow Meter Particular Matter (PM, ) Mesa Labs - Innovative Instrument 21-AFM-096 31 Aug 21 30 Aug 22 -
160491 Co.Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2499 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21H804 8 Apr 21 7 Apr 22 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
Particular Matter (PM, )
6 |Standard Gases (Mixture) Nitrogen Dioxide Airgas CC159599 Airgas an Air Liquide company EO04NI99E15A01QC 30 Jul 19 30 Jul 22 -
2015PSIG
7 |Nitrogen Dioxide Analyzer  [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 110202021 11 Feb 21 10 Feb 22 -
1180540064
8 |Nitrogen Dioxide Analyzer [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 26022021 26 Feb 21 25 Feb 22 -
1182920006
9 |Nitrogen Dioxide Analyzer  [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 25022021 25 Nov 22 24 Nov 22 -
1182920009
10 |Nitrogen Dioxide Analyzer  [Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 4112021 4 Nov 21 3 Nov 22 -
1191503038
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas CC159599 Airgas an Air Liquide company EO04NI99E15A01QC 30 Jul 19 30 Jul 22 -
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IWouNnIIAL-HiguI WA, 2565

List of Instruments Certification for Air & Noise Quality Analysis

0005403

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Ambient
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 14062021 14 Jun 21 13 Jun 22 -
1201778111
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 14062021 14 Jun 21 13 Jun 22 -
1201778112
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09062021 9 Jun 21 8 Jun 22 -
1201778114
15 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 09062021 9 Jun 21 8 Jun 22 -
1201778116
16 |Wind Speed/Wind Direction |WS/WD LSI LASTEM E-LOG305 Thai Meteorological Department 275/21 20 May 21 19 May 22 -
20040002
17 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 21-ACT-187 28 May 21 27 May 22 -
(Acoustic Calibrator) 73249 Co.,Ltd.
18 |Sound Level Meter L aeq 24 hours' Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2021000495 15 Jan 21 14 Jan 22 -
0005402
19 |Sound Level Meter L aeq 24 hours' Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2021000493 15 Jan 21 14 Jan 22 -
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IouNnIIAN-HiguI WA, 2565

List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Workplace
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 21-ACT-187 28 May 21 27 May 22 -
(Acoustic Calibrator) 73249 Co.,Ltd.
2 |Sound Level Meter Laeq 8 hour Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL21035 20 Jan 21 19 Jan 22 -
00609500
3 |Sound Level Meter Laeq 8 hour Lamax Rion, Japan LxT2 Sithiporn Associates Co., Ltd. D0001.8378 11 Jan 21 10 Jan 22 -
0005396
4 |Sound Level Meter Laeq 8 hour Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL21039 20 Jan 21 19 Jan 22 -
00709670
5 [Sound Level Meter Laeq 8 hour Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL21040 20 Jan 21 19 Jan 22 -
00709682
6 |Sound Level Meter Laeq 8 hour Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL21033 20 Jan 21 19 Jan 22 -
00409050
7 |Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 21-AFM-052 8 Jun 21 7 Jun 22 -
41461922007 Co.,Ltd.
8 |Flow Meter Calibrate personal pump TSlInc 4146 Innovative Instrument 21-AFM-073 23 Jul 21 22 Jul 22 -
41461813030 Co.,Ltd.
9 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 21P1156 31 Mar 21 30 Mar 22 -
Respirable Dust (Thailand-Japan)
10 |Dial Thermo-Hygrometer Total Dust Barigo, Germany - Technology Promotion Association 21H804 8 Apr 21 7 Apr 22 -
Respirable Dust (Thailand-Japan)
11 |Thermal Environment MonitqHeat Meter 3M QuesTemp 32 Innovative Instrument 21-TPM-304 9 Nov 21 8 Nov 22 -
TPS030004 Co.,Ltd.
12 |Thermal Environment MonitqHeat Meter 3M QuesTemp 32 Innovative Instrument 21-TPM-303 9 Nov 21 8 Nov 22 -

TPS030006

Co.,Ltd.
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IouNnIIAN-HiguI WA, 2565

List of Instruments Certification for Air & Noise Quality Analysis

91923

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Workplace
13 |Digital Light Meter Light Extech Instrument, 407026 Innovative Instrument 21-L XM-029 11 May 21 10 May 22 -
Taiwan A 052262 Co.,Ltd.
14 |Sound Level Calibrator Noise Dosimeter Svantek SV35A Innovative Instrument 21-ACT-186 28 May 21 27 May 22 -
(Noise Dosimeter) 44792 Co.,Ltd.
15 |Noise Dosimeter Noise Dosimeter 3M NP-DL Innovative Instrument 21-ACT-393 22 Oct 21 21 Oct 22 -
NLEO30011 Co.,Ltd.
16 |Noise Dosimeter Noise Dosimeter 3M NP-DL Innovative Instrument 21-ACT-341 2 Sep 21 1 Sep 22 -
NLH030046 Co.,Ltd.
17 |Noise Dosimeter Noise Dosimeter 3M NP-DL Innovative Instrument 21-ACT-270 23 Jul 21 22 Jul 22 -
NLE030025 Co.,Ltd.
18 |Noise Dosimeter Noise Dosimeter Svantek SV1041S Svantek 21-ACT-361 20 Sep 21 19 Sep 22 -
67627
19 |Noise Dosimeter Noise Dosimeter Svantek Sv104 Svantek 23022021 23 Feb 21 22 Feb 22 -
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IouNnIIAN-HiguI WA, 2565

List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Stack
1 [|Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E21-0813 19 Aug 21 18 Aug 22 -
USA. 0807047
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 640118 1 Mar 21 28 Feb 22 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617
Carbon Monoxide
List of Opacity Training Certification for Opacity Mesurement
No. Name Training Couse Train Date Remark
1 Mr.Apiwich Toungtee Opacity Pollution Control Department 12-13 March 2015 -
2 Mr.Natthapong Moungchai Opacity Pollution Control Department 22-23 March 2018 -
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IouNnIIAN-HiguI WA, 2565

List of Instruments Certification for Water Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH528 21 Apr 21 20 Apr 22 -
HA9IMO0047 (Thailand-Japan)
2 |DO Meter DO YSI Pro 20i Technology Promotion Association 21TW170 18 Aug 21 17 Aug 22 -
18K104053 (Thailand-Japan)
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List of Certificate of Calibration for Laboratory Instruments.

2021-064

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Laboratory Equipment for Air Analysis
1 |UV-VIS Spectrophotometer ~ |JAmmonia Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
2 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 25 Jan 21 24 Jan 22 -
2021-064
3 |lon Chromatrography Hydrogen Chloride (HCU), Nitric Acid (HNO,) Dionex DX-120 / Archemica Lab Co.Ltd. Qualification Report| 10 Jun 21 9 Jun 22 -
(I0) Sulphuric Acid (H,SO,), Sodium Hydroxide (NaOH) 03010223 Anion (ID#042)
4 |Analytical Balance cﬁua:aanim (TSP) Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.1 mg) @uazaaammmﬁﬂmfﬂ 10 luaseou (PM10) 1128312528 Ministry of Industry, Thailand
5 |Analytical Balance Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
6 |Analytical Balance Huazooswwnliiiu 2.5 luaseu (PM-2.5), Mettler-Toledo XP6 / National Food Institute, 2102572-002-01 26 Apr 21 25 Apr 22 -
(Readability 0.001 mg) Huynvuna (Total Dust), @umuﬁmﬁawmmlﬁﬁﬁa B322373893 Ministry of Industry, Thailand
uazavanlugeauvonld (Respirable Dust)
Laboratory Equipment for Water Analysis
7 |pH Meter pH Mettler-Toledo even Compact S220 National Food Institute, 2103189-001-01 14 Jun 21 13 Jun 22 -
Temperature C113432421 Ministry of Industry, Thailand
8 |pH Meter Mettler-Toledo Seven Easy S20 / National Food Institute, 2103189-002-01 14 Jun 20 13 Jun 21 -
1231155210 Ministry of Industry, Thailand
9 [UV-VIS Spectrophotometer  |COD, Colour Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 23 May 22 22 May 23 -
Nitrate, Sulphate Technologies MY15410009
10 JUV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 24 Jan 22 23 Jan 22 -
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List of Certificate of Calibration for Laboratory Instruments.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
11 |BOD Incubator BOD Arco uC4-1320 / Technology Promotion Association 21TM1405 17 Aug 21 16 Aug 22 -
(UAE.WAO.002/2550) (Thailand-Japan)
12 |BOD Incubator Arco uC4-1320 / Technology Promotion Association 21TM1406 17 Aug 21 16 Aug 22 -
(WAQ.018/2559) (Thailand-Japan)
13 [Analytical Balance TDS Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 24 Nov 22 -
(Repeatability 0.01 mg) 1122100406 Ministry of Industry, Thailand
14 [Hot Air Oven Memmert UF55/ Technology Promotion Association 21TM1876 29 Oct 21 29 Oct 22 -
B216.1666 (Thailand-Japan)
15 |COD Reactor COoD Hanna HI839800-02 / Hanna Instruments (Thailand) Ldt. HIT-2132-0756 5 Aug 21 4 Aug 22 -
(Heating Block) H018500I (Thailand-Japan)
16 |Analytical Balance ﬁ’?ﬁuLLaﬂwﬁu (Oil & Grease) Mettler-Toledo XSR204 / Mettler-Toledo (Thailand) Ltd. 2202934-001-01 13 May 22 12 May 23 -
(Repeatability 0.1 mg) C117635043
17 [Incubator TnanesuuuadiServun Memmert INB40O / Technology Promotion Association 21TM1357 14 Jul 21 13 Jul 22 -
(Total Coliform Bacteria) E411.1325 (Thailand-Japan)
18 [Incubator Memmert BE400 / Technology Promotion Association 21TM1358 15 Jul 21 14 Jul 22 -
e402.1032 (Thailand-Japan)
19 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM333 17 Feb 22 16 Feb 23 -
L416.0606 (Thailand-Japan)
20 |Water Bath Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 16 Feb 23 -
1416.0612 (Thailand-Japan)
21 |Analytical Balance Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -
B0070110311 Ministry of Industry, Thailand
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List of Certificate of Calibration for Laboratory Instruments.

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of |Due date of| Remark
No. Calibration | Calibration
Laboratory Equipment for Water Analysis
22 |Autoclave ALP CL-d40L / Technology Promotion Association 22TM681 27 May 22 26 May 23 -
802664 (Thailand-Japan)
23 [Digestor Unit Total Kjeldahl Nitrogen (TKN) FOSS 2520auto / Thailand Institute Of Science 2202361-001-01 6 Apr 22 5 Apr 23 -
TECATOR 91794469 And Technological Research (TISTR)
24 [Digestor Unit Velp DKL20 / National Food Institute, 2203368-001-01 24 Jun 22 23 Jun 23 -
213517 Ministry of Industry, Thailand
25 |Distillation Unit FOSS KT200 / Sithiporn Associates Co.,Ltd. MS63FOT00848B 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524
26 |Distillation Unit FOSS 2100 / Sithiporn Associates Co.,Ltd. MS63FOT0084B 29 Nov 21 28 Nov 22 -
(Kjeldahl Method) TECATOR 520001424
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RECALIBRATION
DUE DATE:

June 22, 2021

Calibration Certification Information
Cal. Date: June 22, 2020 Rootsmeter 5/N: 438320 Ta: 296 K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 158 M
Vol. Init Vol. Final AVol. ATime AP 4H
Run (m3) {m3) {m3) (min) {mm Hg) (in H20)
1 1 2 1 1.3270 3.2 2.00
2 3 4 1 0.9450 6.4 4.00
3 5 6 1 0.8470 7.9 5.00
4 7 8 1 0.8040 8.7 5.50
5 9 10 1 0.6640 12.7 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH ( Pstd/\ Ta , Qa AH ( Ta/ Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7438 1.4080 0.9957 0.7504 0.8895
0.9828 1.0400 1.9912 0.9914 1.0492 1.2579
0.9808 1.1579 2.2262 0.9894 1.1682 1.4064
0.9797 1.2185 2.3349 0.9884 1.2293 1.4750
0.9744 1.4675 2.8160 0.9830 1.4805 1.7789
= 1.94592 m= 1.21850
QSTD b= -0.03494 QA b= -0.02207
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd){Tstd/Ta) Va=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
. Pa Tstd >
Qstd= 1/m (( Jan(—ﬁd—)(-—h——)) ~h) Qa= 1/m (( aH( Tafpa))-b)
Standard Conditions
Tstd: 298.15 = RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure {mm Hg] the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

A3 INAIAN



Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

U Tube Manometer
Dwyer
1221-36-W/M
UAE.EFM.179/2561
Used ltem

01 February 2021
09 February 2021

Certificate No.: 21P445
Page: 1of 2

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

Reference: 2102-0083WSC Submitted by: United Analyst and Engineering Consultant Cao, Ltd.
Ambient Temperature: ( 23 £ 2 ) °C
i 1 it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Procedure used:

ndition of this result of calibration

1.Reference standards instuments :

Serial No.
1189

Certificate No.
MP-0113-20

Due Date
14 Jul 2021

Model
PC106P

Instrument
1) Pressure Calibrator
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was installed in vertical orientation and center of connector was used as the reference level.
8.The certificate is valid only fo the item calibrated on date and place of calibration,
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Altepel (4
[ ]Phalinee Prabpaipal

Calibrated by :
Issue Date :

MNopparat Phongam Approved Signatory :

11 February 2021

[ ] Sura Suwannasri
[/fAtlapol Panurach

LN
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o™
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Cert.No.: 21P445

Page: 2 of 2

Result of calibration:- Without adjustment Range : 0 inH;O lo 36 inH,0

Function:- Pressure Measurement Scale Interval : 0.1 inH,O( The Fifth Estimate )

Increasing Pressure

UUC Indication
Applied Pressure High-port side Low-port side AP Error
(inH;0) (inH;0) (inH;0) (inH.0) (inH;0)

0.00 0.00 0.00 0.00 0.00
2.00 1.00 -0.98 1.98 -0.02
4.00 2.00 -1.98 3.98 -0.02
6.00 3.00 -2.98 598 -0.02
8.00 4.00 -3.96 7.96 -0.04
10.00 5.02 -4.96 9,98 -0.02
12.00 6.02 -5.96 11.98 -0.02
14.00 7.04 -6.98 14.02 0.02
16.00 8.04 -7.96 16.00 0.00
18.00 8.08 -8.96 18.04 0.04
20.00 10.08 -9.98 20.06 0.06
22.00 11.10 -10.98 22.08 0.08
24.00 12,14 -11.98 2412 0.12
26.00 13.14 -12.98 26.12 0.12
28.00 14,18 -13.98 28.16 0.16
30.00 15.16 -14.96 30.12 0.12
32.00 16.18 -15.98 32.16 0.16
34.00 17.18 -16.98 34.16 0.16
35.50 17.96 -17.72 35.68 0.18

The uncertainty of measurement was £ 0.11 inH,0

*UUC = Unit Under Calibration

* AP = High-port side - Low-port side

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-uoo-
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LPNE5LUAIUAL

a 1037940’



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
[ ] OVATIYF

70139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO, inmrTmumEnt G

ANSI Natignal Acereditation foard
ACCREDITED

CALIDAATION LABCRATORY
AC-2961

Page 1/2

IIIIIIHI
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6610-2116-3860-1 FAX: (66)0-2116-7140

Certificate of Calibration

Customer Certificate No : 21-AFM-096
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Request No @ Req-2021-0988
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement Item : Air Flow Meter
Manufacturer : BGI

Model : deltaCal DC1

Serial Number ¢ 160491

1D : UAE.EFM.175/2561

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature 23R EIE
Humadity : 55 %RH =20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 22 July 2021
Calibration Date : 31 August 2021

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number Tracehle Due Calibration
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 21 May 2022

Traceability :
This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of

Units (S1)
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %,

Calibration By : )"ﬂ'[a. Approved By : m '?ﬁ
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 1 September 2021

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co,, Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

nasluemuny



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO. LTD. HEAD OFFICE
INNOVATIVE | :

7139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO, - — ANS! Kaliral Accreditation Board
v Bulundivl Buawpuus e ACCREDITED

JIIIIIIII "

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

. ———
CALIBRATION LABDRATORY
TEL: (6610-2116-5860-1 FAX: (66)0-2116-T140 AC-2961
Page 2/2

Certificate No : 21-AFM-094

Request No : Req-2021-0988

Result of Calibration :

Flow Seiting STD Flow Reading | UUC Flow Reading | Correction Flow Uncertainty
LPM LPM LPM LPM LPM
14.5 14.507 14.51 -0.003 021
15.0 15.004 14.94 0.064 022
15.8 15.805 15.72 0.085 0.23
16.6 16.607 16.50 0.107 0.24
18.3 18.305 18.19 0.115 0.26

Note
STD : Standard

UUC : Unit Under Calibration
* Indicates non accredited

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lud.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

lenasluemuny



INMOVATIVE INSTRUMENT CALIBRATION LAB
NNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE A&B

TA39 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO, ANSI Nationai Acevodrianon Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §=.z Sl TR
TEL: {66)0-2116-3860-1 FAX: (66)0-2116-7140 T R
Page | of 2
Certificate of Calibration

Customer Certificate No : 21-RHM-063

Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Request No : Req-2021-0988

Address * 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement Item : Air Flow Meter Resolution : 0.1 (°C)

Manufacturer : BGl Sensor Model : 2182 (TH

Model : deltaCal DC1 Sensor SN, : MRG/030469-002

Serial Number : 160491 Sensor ID. : UAE.EFM.175/2561

1D : UAE.EFM.175/2561 Intrument Status : Used

Calibration Environment and Details

Temperature g i o R

Humidity : 55 %RH £ 20 %RH

Received Date : 22 July 2021

Calibration Date : 31 August 2021

Calibration By : Mr. Sittichok Jirapukdeesakun

Location of Calibration : LAR 2 Temperature

Calibration Method : In-house method CP-THM-01 by Comparison With Standard Relative Humidity Meter and Standard

Thermometer with RTD Probe in Humidity / Temperature Chamber
Reference Standard

Standard Thermometer Model: GT11, S/N: 12000077, Which was calibration on 30 March 2021, Calibration of Certificate No. : QR21-0719
and Relative Humidity Meter, Model: HP23-A, S/N: 61629979, Which was calibration on 28 September 2020, Calibration of Certificate No. :

QR20-1651
Traceability

This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No. Calibration 0293

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.

Calibrated By : Approved By : 217e

Service Calibration Engineer Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 1 September 2021

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Litd.

FM-708-THM-01 Rev.00 |ssue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

FA9 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEOD,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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Calibration Results :

Without Adjustment

Temperature Calibration : Filter Temperature (T1)

Certificate No : 21-RHM-063

Request No : Req-2021-0985

- " o
Temperature Range Without Adjustment ( C) Hneartaluty
- STD Reading UUC Reading Correction
( C] o @ a O t
{C) (0) (C) (C)
20 19.999 20.2 -0.201 0.10
25 24.997 252 -0.203 0.10
30 30.000 30.2 -0.200 0.10
35 35.003 352 -0.197 0.10
40 40.004 40.3 -0.296 0.10
Temperature Calibration : Ambient Temperature (Ta)
Veiisipeeiibnics Rangh Without Adjustment ( C) Uncertainty
- STD Reading UUC Reading Correction
(0 a o o g
(C) (C) (C) {C)
20 19.999 20.2 -0.201 0.10
25 24997 25.1 -0.103 0.10
30 30.000 30.0 0.000 0.10
i 35.003 34.9 0.103 0.10
40 40.004 399 0.104 0.10

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-THM-01 Rev.D0 Issue date 01/07/19
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
7

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e NSC-TISITIS17025

CALIBRATION 0008

A

Sl
o

Certificate of Calibration  Cerfieats ¥o.: #7245

Equipment : Aneroid Barometer
T, Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: -
ID No.: UAE.ANV.122/2550

Condition As-Received: Used ltem

Received Date: 20 July 2021
Calibration Date: 21 July 2021
Reference: 2107-0570WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 + 2 ) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1009 mbar
Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI1142 1422505046 MP-0053-21 08 Apr 2022

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level
3.This result of calibration was made on requested at the point specified by customer.

4.This instrument was used clean air as pressure media.

5.The certificate is valid only to the item calibrated on date and place of calibration.

6.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : .4#*?01’ P.
Issue Date : 22 July 2021 [ ] Phalinee Prabpaipal

[ ] Sura Suwannasri
M’Artapol Panurach

naslupmunay
B 0264462



Result of calibration:- Without adjustment
Function:- Absolute Pressure Measurement

Increasing Pressure

Cert.No.: 21P2489

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa( The Fifth Estimate )

Applied Pressure (hPa) 95766 | 9609.27 | 980.15 | 990.48 | 1000.69 | 1010.75 | 1020.58 | 1029.49
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.34 0.73 -0.15 -0.48 -0.69 -0.75 -0.58 0.51
Decreasing Pressure

Applied Pressure (hPa) 1029.61 | 1020.69 | 1010.80 | 1000.75 | 990.59 | 980.20 | 969.41 | 957.79
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) 0.39 -0.69 -0.80 -0.75 -0.59 -0.30 0.59 2.21

The uncertainty of measurement was + 0.30 hPa

* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i___mﬁ .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7~y

ey Tl il

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025
CALIBRATION 0008

Certificate of Calibration = cemfie*® :‘;f e

Equipment : Dial Thermo-Hygrometer
Manufacturar: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.ANV.129/2550

Condition As-Received: Used Item

Received Date: 29 March 2021
Calibration Date: 31 March 2021
to 08 April 2021
Reference: 2103-1188WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3 ) °C
( 50 + 20 ) & 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Relative Humidity:

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison with
standard chilled mirror sensor for humidity measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 18540 28 Jul 2021
2) Handheld Thermometer With Sensor 1521 ASA339 201968 10 Aug 2021

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kraipop Onrat Approved Signatory :
Issue Date : 20 April 2021 [vf ] Chakrit Waewanjua

[ ] Pornthippa Tameyakul
[ ] Pitak Srimongkel

enasluemuny
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Result of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc*
Temperature Humidity Reading

(*C) (%R.H.) (%R.H.)

25.0 40.1 42

25.0 60.0 60

25.0 80.0 76

Result of Calibration:- Without Adjustment

Function: Temperature measurement.
Standard uuc*
Temperature Reading

(°C) (°C)
20.011 20.0
30.019 30.0
34.989 34.5
40.006 39.0

UUC* : Unit Under Calibration

Cert. No.: 21HB04

Page.: 2 of 2
Uncertainty
Error of Measurement
(%R.H.) (%R.H.)
1.8 1.6
0.0 1.8
-4.0 1.9
Uncertainty
Error of Measurement
(*C) (£°C)
-0.011 0.72
-0.019 0.72
-0.489 0.72
-1.006 0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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Airgas Specialty Gases

-
Airgas USA, LLC
s 6141 Easton Road

- Bld.
i i |’|1Ifﬂ.‘l-ih.‘ild'-"i"l‘., PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: E04NIS9E15A01QC Reference Number: 160-401526192-1
Cylinder Number: CC159599 Cylinder Volume: 144.4 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code; CO,NO NOX,S02 BALN Certification Date: Jul 30, 2019

Expiration Date: Jul 30, 2022

Ceriification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)° document EPA
GO0/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertalnty as stated below with a confidence level of 95%. There are no significant impuritias which affect the use of this calibration mixture. All concentrations are on a
volumefvolume basis unless otherwise noted.

Do Mot Use This Cylinder below 100 psig, i.e. 0.7 nﬁanascals_

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44.76 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
NITRIC OXIDE 45,00 PPM 44,76 PPM G1 +/- 0.8% NIST Traceable 07/23/2019, 07/30/2019
SULFUR DIOXIDE 45.00 PPM 45,35 PPM G1 +/- 1% NIST Traceable 07/23/2019, 07/30/2019
CARBON MONOXIDE 1000 PPM 1007 PPM G1 +/- 0.4% NIST Traceable 07/23/2019

NITROGEN Balance

CALIBRATION STANDARDS

Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 18060121 KAL004215 249.9 PPM NITRIC OXIDE/NITROGEN +/-0.4% Nov 08, 2023
NTRM 052411 KALOD4307 50.03 PPM NITRIC OXIDE/NITROGEN +/-0.80% Mar 12, 2024
NTRM 18060121 KALDD4215 250.0 PPM NOx/NITROGEN +f- 0.4% Nov 08, 2023
NTRM 052411 KALOD4307-NOX 50.03 PPM NOx/NITROGEN +1-0.80% Mar 12, 2024
NTRM 0141709 KALOO3190 49,67 PPM SULFUR DIOXIDEMNITROGEN +-1.0% Jun 20, 2022

970.0 PPM CARBON MONOXIDE/NITROGEN +i- 0.4% May 14, 2021

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

CO MKS FTIR 000928062 FTIR Jul 19, 2019

072508 KALOO4570

NO MKS FTIR 000928062 FTIR Jul 22, 2019

NO MKS FTIR 000929062 FTIR Jul 22, 2019

502 MKS FTIR 000929062 FTIR Jul 22, 2019
=

Triad Data Available Upon Request

NOTES:RAN# 51318-CM03
PO# 5219002210

GROSS WEIGHT: 28.6 KG
NET WEIGHT: 4.1 KG

_ Signatureonfile
Approved for Release Page 1 of 160-401526192-1
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INAE

UNITED AMALYST AND ENGINEERING

COMNSULTANT COMPANY LIMITED

Uniled Analysl and Englneering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvil Ruad, Banguhak, Pluakhanony, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date : Feb 10,2021

Equipment : Gas Analyzer (NOz) Model :

~ MULTI-POINT GAS TEST REPORT

42i
| Manufacturer:  Thermo Scientific TS Serial Number : 1180540064 |
| | s : L
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 4475 @ PPM  Manufacturer: . Thermo Scientific e
Nitric Oxide (NO) _45.35 PPM  Model : 146i e
Methane (CHa) [ A _ PPM  Serial Number : 11805MOIIAL " a=ivth n A
| Carbon Monoxide (CO) L OO
Cylinder No. : | CC159599
Expiration Date : Jul 30,2022
AR AT, ~ Multi-point gas test data e e
Reference Value (ppb) nnal',r?ep:;:;splay Difference Error | Percent Error [% Error ]
Level 1  |Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.4 0.40 0.40 0.40
Level 3 [40.00% 200.0 2004 0.40 0.20 0.20
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5  |80.00% 400.0 400.6 0.60 0.15 0.15
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30
:Acceptable Limit + 5%
- mTtEPoint Gas Test Chart |
~ 400 ~ +—406:6
5 30 e |
F a0 — !
;-' 250 4—— = I /__d-":r 3 |
(=] | | L‘{/_ |
=200 . 2004 ;
E- 150 : B i
E 100 +—— L - F| =, _—
o TR T
50 4— ! -
0 +=5% i l - '
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
—+— Analyzer Display
!
‘ Calculate by
L) -
| Sk Groc o
U1 lab o)
Page 1 of 1 PNENI INAIUAN




Uniled Analysl and Englneering Consultant Co., Ltd.
A

S\ 0 Soi Udomsuk 41, Sukhuinvil Ruad, Bangehak, Phrakhanong, Bangkok 10260
:.Eﬂm:mm»ﬂm U:::§ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

 MULTI-POINT GAS TEST REPORT

| Test Date : Feb 24,2021

Equipment : Gas Analyzer (NOz) ~ Model: 42i

Manufacturer : Thermo Scientific Serial Number : 1182920006

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0z2) 44,75 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.35 PPM  Model : 146i

Methane (CH4) 7 PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

; A ~ Multi-point gas test data

Reference Value (ppb) Analvi:;bn;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.5 0.50 0.17 0.17
Level 5 80.00% 400.0 400.6 0.60 0.15 0.15
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.35

:Acceptable Limit + 5%

- Multi-Point Gas Test Chart |

400 — 1 Y- — o 4006—|
350 I | - ]

300 Y S = + - nl:
250 44— 1 - ' =

200 |- /r:_-'us(,
150 4—— |

100 | . |
50 - - —
0 +=55 : - .
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Analyzer Display(ppb)

[+ 3

—a— Analyzer Display

elé ;}éj,r =0/ ZL; [eb Silieey

...... f N T

Calculate by W;\f& by
A - '
Ihmn Gopagrnn” furkiy
e
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INAE

UNITED ANALYST AND ENGMEERMG
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT i
TestDate  :Nov 25,2021 |
| Equipment : _Gas Analyzer (NOz2) ~ Model : 42i - it
Manufacturer : Thermo Scientific Serial Number : 1182920009 {
e 2 |
- — = . : = |
Standa n Dilutor Detail :
Sulphur Dioxide (SOz) 44.75 PPM  Manufacturer : Thermo Scientific |
i LA gk iy BT X |
Nitric Oxide (NO) e L e T PPM  Model : _146i -
Methane (CHa4) (R PPM  Serial Number : 1180540071
Carbon Monoxide (CO) IGU? N
| Cylinder Na. : CC159599
i Expiration Date : Jul 30,2022

_ Multi-point gas testdata

Reference Value (ppb) Analvi:L:]lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.5 1.50 1.50 1.50
Level 2 20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200.0 201.7 1.70 0.84 0.84
Level 4 60.00% 300.0 301.9 1.90 0.63 0.63
Level 5 80.00% 400.0 400.2 0.20 0.05 0.05
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.92
:Acceptable Limit + 5%
s ‘Multi-Point Gas Test Chart |
| | | i

— 400 L yann

2 350 N 1 | —1

o T -

T 300 | ' n |

& 250 | | i

s 200 | -':’ﬂ'*":,r ;

g.. 150 /’/'_—F |

& 1!]0 i |u'l.s ]' ———

50 —
0 b | | : |
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—e— Analyzer Display '
Calc;ilate by
IIIII C‘ IIII.‘.I Illllillll
2 "\.’ f?’! e
............ Fiitlitiwies inwusnuvive
Page 1 of 1
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INAE

UHITED ANALYST AND ENGINEERIMNG
COMSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

| Test Date : Nov 4,2021
Equipment : Gas Analyzer (NOz) ~ Model : 42i o
|
Manufacturer:  Thermo Scientific ___ Serial Number : 1191503038 B |
e — = = B
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S0z) 4475 ~_ PPM  Manufacturer : Thermo Scientific |
Nitric Oxide (NO) 45,35 ~ PPM  Model: 1460 :
Methane (CH4) s PPM  Serial Number : 11805400?1 b ;
Carbon Monoxide (CO) 1007 |
Cylinder No. :  CC159599 -
Expiration Date : Jul 30,2022 =
[E e __Multi-point gas testdata DR o |
Analyzer .
Reference Value b : Difference Error |Percent Error| [% Error ] ‘
(Bpt) Display (ppb)
level 1 |Zero 0.0 1l 1.10 1.10 1.10 |
Level 2 20.00% 100.0 101.1 1.10 1.09 1.09
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 301.5 1.50 0.50 0.50
Level 5 80.00% 400.0 400.6 0.60 0.15 0.15
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.70
:Acceptable Limit £ 5%
- Multi-Point Gas Test Chart |
— 400 4565
L
2 350
% 300 545
2 250
w200 R
S 150
< 100 Hno ;
50 '
0+
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
= —e— Analyzer Display |
‘ |
{ Catcula ﬁﬁy
| 'C ’?m y Yt i,
| / Mo 2 |
| A . el " M |
! B |
Page 1 of 1
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INAE

UNITED ANALYST AND ENGINEE
CONSULTANT COMPANY Lil

RING
ITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udoemsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2B00 www.uaeconsultant.com E-mall: uae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

:June 14,2021

Equipment : Gas Analyzer (S0z)
Manufacturer : Thermo Scientific
Standard Gas Concentration

Sulphur Dioxide (S02) 44.75
Nitric Oxide (NO) 45,35
Methane (CHa) -

Carbon Monoxide (CO) 1007
Cylinder No. : CC159599
Expiration Date : Jul 30,2022

Model :
Serial Number :

Dilutor Detail
PPM Manufacturer :
PPM  Model ;
PPM  Serial Number :

Multi-point gas test data

43i
1201778111

Thermo SCIENTIFIC
146i
1180540071

Reference Value (ppb) Analyi:::‘:)lspla\r Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Leve| 5 80.00% 400.0 400.7 0.70 0.17 0.17
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.50
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
— 400 - Q0T
% 3580 — J/__//‘,’
Z 300 306-6 —
& 250 1
S Bl 1 - /-nﬁ
s 150 ——m
E 100 M’F{F\ff e
50 = +- —
0 +=g5
i} 50 100 150 200 250 300 350 400 450
Reference value (pph)
—+— Analyzer Di spl-i_ry
(’H_ Calyulate by A by
>,'-'*’J;1" [Nea ? horel W
gy 292) st TS0, 252
Page 1 of 1
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NAE

URITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : June 14,2021
Equipment : Gas Analyzer (S0z)
Manufacturer: Thermo SCIENTIFIC
Standard Gas Concentration

Sulphur Dioxide (5032) 44.75

Nitric Oxide (NO) 45.35
Methane (CH4) 3

Carbon Monoxide (CO) 1007
Cylinder No. : CC159599
Expiration Date : Jul 30,2022

Model :

Serial Number :

Dilutor Detail
PPM  Manufacturer :
PPM  Model :
PPM  Serial Number :

Multi-point gas test data

43i
1201778112

Thermo SCIENTIFIC
146i
1180540071

Reference Value (ppb) Anal\rﬁ;:;splay Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 301.4 1.40 0.46 0.46
Level 5 80.00% 400.0 400.9 0.90 0.22 0.22
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.64

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
§ .l - e
o ; EHEETS |8 ! :
5 300 . fq{ -
g 250 — ! = = —]
E‘ 200 A 7"—?@- T
150 !
£ 100 s
50 +— e
0 +=5%
0 50 100 150 200 250 300 350 400 450
Reference value (pph)
—+— fAnalyzer Display
( Cal late by rove by
T" i P K""‘“ !'A'
/]\._i June / ez ) 1Lh Tuh—? 2,02/,'
Page 1 of 1
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INAE:

UNITED AMALYST AND ENGINEERING
COMSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date i June 9,2021

Equipment : Gas Analyzer (SOz)

Manufacturer : Thermo SCIENTIFIC

Model :

Serial Number :

43i
1201778114

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44,75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM Model : 146i
Methane (CHa4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 1007
Cylinder No. : CC159599
Expiration Date : Jul 30,2022
Multi-point gas test data
Reference Value (ppb) Analyi;z;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1.7 1.70 1.70 1.70
Level 2 20.00% 100.0 101.9 1.90 1.86 1.86
Level 3 40.00% 200.0 201.6 1.60 0.79 0.79
Level 4 60.00% 300.0 301.9 1.90 0.63 0.63
Level 5 80.00% 400.0 401.9 1.90 0.47 0.47
Remark : Measuring Range 500.0 ppb Average Difference (%) 1.09
:Acceptable Limit + 5%
53 Multi-Point Gas Test Chart |
==, 400 — #4019
£
E 350 +
g 0 {— 19
& 250 | g
S 200 6 ]
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F /AN i United Analyst and Engineering Consultant Co., Ltd.
S 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Conestans courany cmres  Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : June 9,2021

Equipment : Gas Analyzer (S02) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1201778116

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0:) 44.75 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.35 PPM  Model : 146i

Methane (CH4) = PPM  Serial Number : 1201778116
Carbon Monoxide (CO) 1007

Cylinder No. : CC159599

Expiration Date : Jul 30,2022

Multi-point gas test data

Reference Value (ppb) Analyz{:;:;splay Difference Error | Percent Error [%o Error ]
Level 1 Zero 0.0 1.4 1.40 1.40 1.40
Level 2 20.00% 100.0 101.3 1.30 1.28 1.28
Level 3 40.00% 200.0 201.6 1.60 0.79 0.79
Level 4 60.00% 300.0 301.5 1.50 0.50 0.50
Level 5 80.00% 400.0 401.5 1.50 0.37 0.37
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.87

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 20 May, 2021 Certification No. 275/21
Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer : LSl
Type : Dato Logger E-LOG 305 wind speed and wind direction ~ DNA 821
Serial No. Dato Logger 20040002 wind speed and wind direction 20040162
ID No. : No.2/20
Customer : United Analyst and Engineering Consultant Co. Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theador Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sen 0629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : HM Signgd :

Mr. Watcharapol Subwat Mr. Bisoo msut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 275/21

20 May, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 = - - 1.0 0.00
3.02 - e 2 29 0.12
5.00 - - 44 0.60
7.04 & i 6.9 0.14
9.02 H 8 - 8.5 0.52
11.01 . = - 10.9 0.11
13.01 ¥ = = 12.6 0.41
15.01 . 2 - 14.9 0.11
17.02 n " g 16.6 0.42
20.02 4 5 " 19.9 0.12

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0

a0

180

270

0

Calibrated by : Hé@‘(hvloﬁt

Mr, Watcharapol Subwat

Mechanical Engineer




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
TNNOVATIVE |

7139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO.

ANST Mafional Accradifafion Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §= Wi Suunfiel Suawgumist $in ACCREDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140 CALIBRATION LABORATORY
Pagelof2.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 21-ACT-187
CONSULTANT CO.,LTD. Request No : Req-2021-0523
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufacturer : SVANTEK Range : 94,114 dB/ 1000 Hz
Model - SV 35A Intrument Status : Used
Serial Number : 73249
1D : UAE.EFM.105/2561

Calibration Environment and Details

Temperature {2322°C)
Humidity + (50 +20%RH )
Barometric Pressure : (1013 +10.0 hPa )
Received Date : 27 April 2021
Calibration Date : 28 May 2021

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 22 January 2022

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (S1).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : ﬂ?e’ Approved By : h ?E/n,
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 May 2021

]
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written awmiﬁﬂmﬁdﬂ
FRA=70B-ACT- v, 00 155U ﬂHﬂ'ﬁlg



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

ANS! National Accreditaiion Board
ACCREDITED

praaTMAaTTvE |

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Ui BTusafil Buswrame hifin

'E -2 = SRyl )= "AX- - -7 CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (661-2116-7140 fraber

Page 20f 2.

Certificate No : Z1-ACT-187

Request No : Req-2021-0523
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+£dB) Class 1 (+dB)
94 dB / 1000 Hz 93.81 -0.19 - - 0.11 0.25
114 dB / 1000 Hz 113.83 -0.17 - - 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 999.97 0.003 = = 0.02 0.70
114 dB / 1000 Hz 999.98 0.002 - . 0.02 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz (.18 = 0.17 2.5
114 dB/ 1000 Hz 0.04 - 0.17 2.5

Note :
- Acceptance limit was [EC60942:2017 Class |
= The calibration results exclude the calibrator pressure correction

= The calibration results exclude the microphone volume correction

End of Calibration

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appmvitﬁfi il -eﬁgﬁm
ﬁ:]c - .00 1s5u ﬂ&?hg



Calibration Certificate

Certificate Number 2021000493

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT2 Procedure Number  DO0001.8378
Serial Number 0005403 Technician Ron Harris
Test Results Pass Calibration Date 15 Jan 2021
. Calibration Due
iti As Manufactured
sl Caacition Temperature 2325 °C  +025°C
Description SoundTrack LxT Class 2 Humidity 537 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 8756 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLxT2C S/N 073809 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384;

IEC 60651:2001 Type 2 ANSI| 51.4-2014 Class 2
IEC 60804:2000 Type 2 ANSI 51.4 (R2006) Type 2
IEC 61252:2002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 2 ANSI 51.43 (R2007) Type 2
|IEC 61260:2001 Class 2 ANSI S1.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meels or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory’s
scope of accreditation.

The quality system is registered to SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. Mo allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10
Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV, AP, @
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Certificate Number 2021000493

Standards Used

Deseription Cal Date Cal Due Cal Standard

Hart Scientific 2626-5 Humidity/Temperature Sensor 2020-05-12  2021-05-12 006943

SRS DS360 Ultra Low Distortion Generator 2021-01-05  2022-01-05 007118
LARSON DAVIS - A PCB PIEZOTRONICS DIV. g, @
1681 West 820 North SN, —.,L L A RSON DAVIS
Provo, UT 84601, United States %ﬁ. .

o R Y (RCCAEDIED A PCB PIEZOTRONICS DIV.

716-684-0001 “haie® Gt FOEZEDI
2021-1-15T10:02:27 Page 2 of 8 DO001.8407 Rev E
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Certificate Number 2021000493

Z-weight Filter Response

1.0 6.0
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Frequency [Hz]
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Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI S$1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI| 51.4:1983 (R2006) 5.1 and 8.2.1; ANSI| 51.4-2014 Part 1: 5.5

Frequency [Hz) Test Result [dB|
6.31 -0.41
63.10 -0.06
125.89 -0.04
251.19 -0.06
501.19 -0.03
1,000.00 0.00
1,995.26 -0.02
3,981.07 -0.01
7,943.28 0.03
15,848.93 -0.07
19,952.62 -0.35

Deviation [dB]

-0.41
-0.06
-0.04
-0.06
-0.03

0.00
-0.02
-0.01

0.03
-0.07
-0.35

Lower limit |dB]

-1.11
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.30
-0.42
-0.91

Upper limit [dB]

0.33
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
032
0.41

-- End of measurement results-—-

Expanded
Uncertainty [dB] "ot
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

1681 West 820 North
Provo, UT 84601, United States
T16-684-0001
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Certificate Number 2021000493
A-weighted Broadband Log Linearity: 8,000.00 Hz

Error [dB]
o o
L= T

100 300 500 700 900 1100 130.0 150.0
Level Injected [dB]

W Emor — Lo Limit —— Lippar Limit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI S1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI 51.4 (R2006) 6.9, ANSI 51.4-2014 Part 1: 5.6, ANSI §1.43 (R2007) 6.2

3 Expanded ¢
Level [dB| Error [dB] Lower limit [dB]  Upper limit [dB| Uncertainty [dB| Result {
36.00 0.59 -0.70 0.70 016 Pass
37.00 0.49 -0.70 0.70 0.16 Pass
38.00 0.31 -0.70 0.70 0.16 Pass
39.00 0.31 -0.70 0.70 0.16 Pass
40,00 0.21 -0.70 0.70 0.16 Pass
41.00 0.15 -0.70 0.70 0.16 Pass
42.00 0.19 -0.70 0.70 0.16 Pass
43.00 0.10 -0.70 0.70 017 Pass
44 00 0.08 -0.70 0.70 0.17 Pass
45.00 0.07 -0.70 0.70 0.16 Pass
46.00 0.02 -0.70 0.70 0.16 Pass
47.00 0.02 -0.70 0.70 0.16 Pass
48.00 0.01 -0.70 0.70 0.16 Pass
49.00 0.00 -0.70 0.70 0.16 Pass
54.00 0.00 -0.70 0.70 0.16 Pass
£9.00 -0.02 -0.70 0.70 0.16 Pass
64.00 -0.01 -0.70 0.70 0.16 Pass
69.00 -0.02 -0.70 0.70 0.16 Pass
74.00 -0.02 -0.70 0.70 0.16 Pass
79.00 -0.02 -0.70 0.70 0.16 Pass
84.00 -0.02 -0.70 0.70 0.16 Pass
89.00 -0.02 -0.70 0.70 0.16 Pass
94,00 -0.02 -0.70 0.70 0.16 Pass
99.00 0.01 -0.70 0.70 0.15 Pass
104.00 0.02 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 0.01 -0.70 0.70 0.15 Pass
129.00 0.01 -0.70 0.70 0.15 Pass
134.00 0.01 -0.70 0.70 0.15 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 0.01 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 0.00 -0.70 0.70 0.15 Pass

== End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV, , Vg @
e LARSON DAVIS

Provo, UT 84601, United States ._
: J L7 A PCB PIEZOTRONICS DIiV.
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Certificate Number 2021000493

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI 51.4:1983 (R2006) 8.4.4

Amplitude [dB] Duration [ps] T : B Expanded &
P _ est Result [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
136.95 40  Negative Pulse 13473 133.25 135.25 0.15 Pass
Positive Pulse 134.73 133.24 135.24 0.15 Pass
30 Negative Pulse 133.51 133.25 135.25 0.15 Pass
Positive Pulse 133.75 133.24 135.24 0.15 Pass
-- End of measurement results--
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to |IEC 80651:2001 9.4.2 and ANS| 51.4:1983 (R2006) 8.4.2 _
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 OVLD +1.00 0.15% Pass
5 ovLD +1.00 0.15% Pass
125.95 3 -0.14 +1.00 015 % Pass
5 -0.13 +1.00 0.16 ¢ Pass
115.95 x| -0.14 +1.00 0.15% Pass
5 -0.15 +1.00 0.15% Pass
105.95 3 -0.15 +1.00 015% Pass
5 -0.14 +1.00 0.15% Pass
== End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to |IEC 60651:2001 9.4.2 and ANS| S51.4:1983 (R2006) §.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135,95 3 OVLD +1.00 0.15 % Pass
5 ovLD +1.00 0.15% Pass
125.95 3 -0.13 +1.00 0.15% Pass
5 -0.13 +1.00 0.15% Pass
115.95 3 -0.14 +1.00 0.15% Pass
5 -0.14 +1.00 015% Pass
105.95 3 -0.16 +1.00 0.15% Pass
5 -0.13 +1.00 0.15% Pass
== End of measurement results--
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17 .4 and ANS| S1.4-2014 Part 3: 17.3 and 17 .4
- Expanded &
Mmmmelt Test Result [dB]  Lower limit [dB]  Upper limitl [4B] . certainty [dB] Rt‘isull
0 dB Gain 93.97 93.80 94.10 0.15 Pass
0 dB Gain, Linearity 40.29 38.40 40.80 0.16 Pass
OBA Low Range 94.00 93.90 94.10 0.15 Pass
OBA Normal Range 94.00 93.20 94.80 0.15 Pass

-- End of measurement results--

LARSON DAVIS - A PCE PIEZOTRONICS DIV, A, @
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Certificate Number 2021000493

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI S51.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB]
A-weight Noise Floor 27.23 36.00
C-weight Noise Floor 26.45 35.00
Z-weight Noise Floor 3210 39.00

== End of measurement results--

Total Harmonic Distortion

Measured using 1/3-Octave filters

Measurement Test Result [dB]  Lower Limit [dB] Upper Limit [dB|
10 Hz Signal 135.30 134.15 135.75
THD -65.87 -58.00
THD+N -£52.06 -58.00

-- End of measurement results--

Expanded

Uncertainty [dB]
0.15

0.01%
0.01%

Result
Pass
Pass
Pass

Result

Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV, T @ i
< LARSON DAVIS
Provo, UT 84601, United States Hae-urA
716-684-0001 Y [accamies

00 Foalyl Cert #3622 01
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Measured Level [dB]
@

The SLM is set to low range.

Certificate Number 2021000493

1/3-Octave Self-Generated Noise

Frequency [Hz| Test Result [dB]
6.30 19.29

8.00 17.93
10.00 16.87
12.50 15.86
16.00 14.44
20.00 13.94
25.00 12.98
31.50 12.42
40.00 11.54
50.00 10.41
63.00 9.67
80.00 8.79
100.00 8.14
125.00 7.76
160.00 7.47
200.00 7.03
250.00 7.10
315.00 7.20
400.00 7.56
500.00 8.07
630.00 8.67
800.00 9.35
1,000.00 9.98
1,250.00 11.01
1,600.00 11.80
2,000.00 12.71
2,500.00 13.68
3,150.00 14.56
4,000.00 15.50
5,000.00 16.44
6,300.00 17.41
8,000.00 18.39
10,000.00 18.32
12,500.00 20.34
16,000.00 21.26
20,000.00 2226

-- End of measurement results--

100.0
Frequency [Hz]

1000.0

W Measured —jg-Upper Limi

Upper limit [dB]

24 60
24,00
23.50
23.00
22.90
22.40
22.30
21.50
20.20
18.80
17.60
16.60
15.80
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.90
19.80
20.80
21.70
2260
23.50
24.50
25.50
26.50
27.40
28.50
29.50
30.40

10000.0

100000.0

:
Resi
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2021000493

-- End of Report--

Signatory: _Reow Harris
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Calibration Certificate

Certificate Number 2021000495

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT2 Procedure Number  DO0001.8378
Serial Number 0005402 Technician Ron Harris
Test Results Pass Calibration Date 15 Jan 2021
- it Calibration Due
Initial Condition As Manufactured
Temperature 2294 °C +0.25°C
Description SoundTrack LxT Class 2 Humidity 54 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 8756 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLxT2C S/N 073808 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0
m\v/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

IEC 60651:2001 Type 2 ANSI S1.4-2014 Class 2
IEC 60804:2000 Type 2 ANSI S1.4 (R2008) Type 2
IEC 6§1252:2002 ANSI| 81.25 (R2007)

|IEC 61672:2013 Class 2 ANSI §1.43 (R2007) Type 2
|IEC 61260:2001 Class 2 ANSI $1.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to I1SO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North

Provo, UT 84601, United States

T16-684-0001

®LARSON DAVIS

A PCB PIEZOTRONICS DIV.
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Na1TluAUAY



Certificate Number 2021000495

Standards Used
Description Cal Date  Cal Due Cal Standard
Hart Scientific 2626-5 Humidity/Temperature Sensor 2020-05-12  2021-03-12 006943
SRS DS360 Ultra Low Distortion Generator 2020-08-19  2021-08-19 007167

Provo, UT 84601, United States

LARSON DAVIS - A PCB PIEZOTRONICS DIV, A @
= LARSON DAVIS

g s T G A PCB PIEZOTRONICS DIV.
2021-1-15T10: 14:44 Page 2 of 8 DO001.8407 Rev E
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Certificate Number 2021000435

Z-weight Filter Response
1.0 i)
0.8

0.8 40
= 0.4 — 2.0 g_
.%.. 0.2 2
g 0.0 i . . - i w ' B 5 oD E
E -0.2 g

A 2.0
z 0.4 ™ | H
=] -3
-0.6 &0 =
08 2

-0 8.0

1 10 100 1000 10000 100000
Frequency [Hz]
w— | omiinal B Deviation == ower Limit ==L pper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI S51.4-2014 Part 3; 13 for compliance to
IEC 61672-1:2013 5.5, IEC 60651:2001 6.1 and 9.2.2; |EC 80804:2000 5; ANS| 51.4:1983 (R2006) 5.1 and 8.2.1; ANSI| 51.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]
6.31 -0.41
63.10 -0.07
125.89 -0.04
251.19 -0.05
501.19 -0.02
1,000.00 0.00
1,995.26 -0.03
3,981.07 -0.01
7,943.28 0.03
15,848.93 -0.09
19,952.62 -0.38

Deviation [dB] Lower limit [dB]  Upper limit [dB|

-0.41 -1.11 0.33
-0.07 -0.30 0.30
-0.04 -0.30 0.30
-0.05 -0.30 0.30
-0.02 -0.30 0.30
0.00 -0.30 0.30
-0.03 -0.30 0.30
-0.01 -0.30 0.30
0.03 -0.30 0.30
-0.09 -0.42 0.32
-0.38 -0.91 0.41

== End of measurement results--

Expanded
Uncertalnty [aB]. ToTot
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass
0.15 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

1681 West 820 North
Provo, UT 84601, United States
T16-684-0001

2021-1-15T10:14:44

Page 3 of §

®LARSON DAVIS

A PCB PIEZOTRONICS Div.
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Certificate Number 2021000495
A-weighted Broadband Log Linearity: 8,000.00 Hz

1.0
08
0e |

0.4 ]

02 -.'-

0o —— "

-0.2

Error [dB]

06
0.8

-1.0
10.0 ana 50.0 0.0 g0.0 1100 130,0 150.0

Level Injected [dB]

W Eror ——Lower Limit = Upper Limil

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI 51.4-2014 Part 3: 16 for compliance to |EC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI 51.4 (R2006) 6.9, ANSI S1.4-2014 Part 1: 5.6, ANS| $1.43 (R2007) 6.2
Expanded

Level [dB] Error [dB]  Lowerlimit [dB] UpperlimitfaB] = = ty [dB] Result
36.00 0.61 -0.70 0.70 0.16 Pass
37.00 0.48 -0.70 0.70 0.16 Pass
38.00 0.38 -0.70 0.70 0.16 Pass
39.00 0.25 -0.70 0.70 0.16 Pass
40.00 0.25 -0.70 0.70 0.16 Pass
41.00 0.17 -0.70 0.70 0.18 Pass
42.00 0.12 -0.70 0.70 0.16 Pass
43.00 0.08 -0.70 0.70 0.17 Pass
44.00 0.08 -0.70 0.70 0.17 Pass
45.00 0.01 -0.70 0.70 0.16 Pass
46.00 0.03 -0.70 0.70 0.16 Pass
47.00 0.01 -0.70 0.70 0.16 Pass
48.00 0.00 -0.70 0.70 0.16 Pass
49.00 0.00 -0.70 0.70 0.16 Pass
54.00 -0.02 -0.70 0.70 0.16 Pass
59.00 -0.05 -0.70 0.70 0.16 Pass
64.00 -0.03 -0.70 0.70 0.16 Pass
69.00 -0.04 -0.70 0.70 0.16 Pass
74.00 -0.05 -0.70 0.70 0.16 Pass
79.00 -0.04 -0.70 0.70 0.16 Pass
84.00 -0.04 -0.70 0.70 0.16 Pass
89.00 -0.04 -0.70 0.70 0.16 Pass
94.00 -0.04 -0.70 0.70 0.16 Pass
99.00 0.00 -0.70 0.70 0.15 Pass

104.00 0.01 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 0.01 -0.70 0.70 0.15 Pass
129.00 0.01 -0.70 0.70 0.15 Pass
134.00 0.01 -0.70 0.70 0.15 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 0.01 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 0.00 -0.70 0.70 0.15 Pass

-- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV, A, @
S,
i fooses ST LARSONDAVIS

P UT 84601, United Stat T 3

X i %N (ACCAEDVYED A PCB PIEZOTRONICS DIV.
716-684-0001 “oadi g Tert 4962201
2021-1-15T10: 14:44 Page 4 of 8 DO001.8407 Rev E
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Certificate Number 2021000495

Peak Rise Time

Peak rise time performed according to |[EC 60651:2001 9.4.4 and ANS| 51.4:1983 (R2006) B8.4.4

Amplitude [dB] Duration [ps]

Test Result [dB]

136.95 40 Negative Pulse 134.91
Positive Pulse 134.90

30 Negative Pulse 133.96

Positive Pulse 133.95

Lower limit [dB]

133.44
133.43
133.44
133.43

-- End of measurement results—

Positive Pulse Crest Factor

Upper limit [dB]

135.44
135.43
135.44
135.43

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 80651:2001 9.4.2 and ANS| S$1.4:1983 (R2006) 5.4.2

Amplitude [dB] Crest Factor
135.895 3

5

125.95 3

5

115.95 3

b

105.95 3

5

Test Result [dB]

OVLD
OvLD
-0.13
-0.12
-0.13
-0.11
-0.13
0.11

Limits [dB|

+1.00
+1.00
+ 1.00
+1.00
+1.00
+1.00
+1.00
+1.00

Expanded Uncertainty [dB]

- End of measurement results--

Negative Pulse Crest Factor

0.15 4
0.15 ¢
0.15%
0.16 %
0.15%
0.15%
0.15%
0.15%

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI 51.4:1983 (R2006) 8.4.2

Amplitude [dB] Crest Factor
135.95 3

5

125.95 3

5

115.85 3

5

105.85 3

5

Test Result [dB] Limits [dB]
OVLD +1.00
OVLD +1.00
0.12 +1.00
0.1 +1.00
-0.13 +1.00
-0.12 +1.00
-0.12 +1.00
-0.13 +1.00

Expanded Uncertainty [dB]

- End of measurement resulis--

Gain
Gain measured according to |IEC 61672-3:2013 17.3 and 17.4 and ANS| 51.4-2014 Part 3: 17.3 and 17 .4

Measurement Test Result [dB]
0 dB Gain 93.96
0 dB Gain, Linearity 40.25
OBA Low Range 94.00
OBA Normal Range 94.00

Lower limit [dB]

93.90
39.40
93.80
93.20

Upper limit [dB]

94.10
40.80
9410
94.80

== End of measurement results--

0.15%
0.15%
0.15%
0.15¢%
0.15%
0.15%
0.15%
015%

Expanded
Uncertainty [dB]
0.15

0.16

0.15

0.15

Expanded
Uncertainty [dB]

0.15
Q.15
0.15
0.15

Result

Pass
Pass
Pass
Pass

H:suﬁ
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Runll_.i

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Result

Pass
Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North

Provo, UT 84601, United States

T16-684-0001

2021-1-15T 10 14:44

Page Sof 8
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Certificate Number 2021000495

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI S$1.4-2014 Part 3: 11.2

Measurement

A-weight Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters

Measurement

10 Hz Signal
THD
THD+N

Test Result [dB]

26.97
26.77
32.96

Upper limit [dB] Result
36.00 Pass
35.00 Pass
39.00 Pass

- End of measurement results--

Total Harmonic Distortion

Test Result [dB]

135.46
-63.97
-60.84

Lower Limit |dB|
134.15

Expanded

Upper Limit [dB] Uncertainty (dB| Resuqt
1356.75 0.15 Pass
-58.00 0.01% Pass
-58.00 0.01% Pass

-- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

1681 West 820 North

Provo, UT 84601, United States

T16-684-0001

2021-1-15T10:14:44

T
S uan.T 5

“lorfygp ™ Tart 43622 01

Page 6 of 8
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Measured Level [dB]
&

The SLM is set to low range.

Frequency [Hz|
6.30

8.00
10.00
12.50
16.00
20.00
2500
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Certificate Number 2021000495

1/3-Octave Self-Generated Noise

Test Result [dB]

20.44
19.59
18.63
17.52
16.93
156.53
14.27
13.26
12.60
11.67
10.68
8.97
8.19
8.50
8.26
7.87
7.69
7.68
8.01
8.30
8.81
9.40
10.16
11.00
11.80
12,11
13.57
14.57
15.54
16.48
17.43
18.43
19.46
20.43
21.40
22.41

-- End of measurement results-—-

100.0

Frequency [Hz]

B Measured =l Upper Limt

Upper limit [dB]

24.60
24.00
23.50
23.00
22 90
22.40
22.30
21.50
20.20
18.80
17.60
16.60
15.90
15.70
15.50
15.20
15.20
15.20
15.70
16.00
16.60
17.30
18.10
18.80
19.80
20.80
21.70
2260
23.50
24.50
25.50
26.50
27.40
28.50
29.50
30.40

10000.0 100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2021-1-15T10;14:44
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Certificate Number 2021000495

- End of Report--

Signatory: _Rown Harris

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North
Provo, UT 84601, United States
T16-684-0001

20201-1-15T10:14:44
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nscw'rsm: :
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0199

Cert. No. : ACL21039
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00709670 / 188531 /01221

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260 THAILAND.

(23.0 £3) ¢
{ 1013 =3 ) kPa
( 50.0 £20 ) %

14 JANUARY 2021
18-20 JANUARY 2021
25 JANUARY 2021

Calibrated by : Nathakorn Pisutpaisan

A db
pproved by : / ﬂ&;/
Y o &__,x-"— -

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-03-051060

lenasliAuAY



SITH ! PORN,) SITHIPORN ASSOCIATES CO.,LTD.
FE3GSIaNE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21039

Job No, : VC64AC0036

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-20 03-Feb-21
Waveform Generator 33511B MY52302742 EF-0008-20 03-Feb-21
Digital Multimeter 33461A MY53220104 EEL.BP. 199/0163  05-Feb-21
Digital Multimeter 33461A MY 53220076 EEL.BP. 200/0163  02-Feb-21
Digital Multimeter 33461A MY53220116 EEL.BP. 201/0163  06-Feb-21
Programmable Attenuator MAT-1070 00119 EF-0010-20 04-Feb-21
Condenser Microphone 4180 2977900 AA-1007-20 04-Feb-21
Measuring Amplifier NA-42KAl 34560495 AA-3005-20 06-Feb-21

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-03-051060 Lﬂﬂﬁ’ﬁl&lﬂ’) AU
& e



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

C

As5s50Ciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21039
Job No. : VC64AC0H036
Pages : 3of8

QF-TS512-04-03-051060

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v . 0.3 N/A
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz 4 - 0.3 0.6
1000 Hz v’ - 0.3 0.6
8000 Hz v - 0.3 0.7

4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.1 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.1 0.3
10. Peak C sound level v - 0.1 0.35
11. Overload indication v - 0.1 0.25
12. High level stability v - 0.1 0.1
LONENTINAUAL

- 8




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

associates

Cert. No. : ACL21039
Job No. : VC64AC0036
Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.97) 93.9 0.0 +0.3
1. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.6
2.2 The microphone of the sound level meter was replaced by electrical signal input device.
Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.9
Flat 22.6
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . : Acceptance
Flat C-weight A-weight i
Limits
125 0.1 0.1 0.1 k1%
1000 0.0 0.0 0.0 + 1.0
8000 0.5 0.6 0.6 £5.0
QF-TS12-04-03-051060 ban ﬁ"l'ﬂ&] AU ﬂq&]

o 7



SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.
NEIREIRLE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21039
Job No. : VC64AC0036

Pages : 50f8

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) . Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.1 0.0 *1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.1 +2.0
4000 0.0 0.1 0.1 +3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +(.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 5
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 03, ¢
. StIRUAL

QF-TS12-04-03-051060
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S ITHI Pf) RN, SITHIPORN ASSOCIATES CO.,LTD.

SOCIH ¢

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-03-051060

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 <25
136.0 136.0 0.0 gl
135.0 135.0 0.0 - 8111}
134.0 134.1 0.1 =11
133.0 133.0 0.0 - |
132.0 132.0 0.0 ol
131.0 131.0 0.0 = 1l
129.0 129.0 0.0 1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 =121
114.0 114.0 0.0 =38 |
109.0 109.0 0.0 £ 1.1
104.0 104.1 0.1 il
99.0 99.0 0.0 =1
94.0 94.0 0.0 #]:1
89.0 89.0 0.0 £
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 - |
74.0 74.0 0.0 -3 |
69.0 69.0 0.0 =10
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 * 1.}
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 +1:1
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 £ 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 +1.1

Cert. No. : ACL21039
Job No. : VC64AC0036

Pages : 6of8
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Continuation of Calibration Certificate

CO. LI,

CALIBRATION LABORATORY

Cert. No. : ACL21039
Job No. : VC64AC0036
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weightng (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 L5 =50
Fast 2 8 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 3 108.0 107.9 -0.1 1.53=5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.8 -0.2 L5z =al
SEL 2 8 108.0 108.0 0.0 1.0:;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 -0.1 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
n Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 7
Positive half cycle 1354 135.1 & £2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
lnansluaruay
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21039
Job No. : VC64AC0036
Pages : §of 8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-T512-04-03-051060

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

CALIBERATION 0159

Cert. No. : ACL21040

Pages : 1lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00709682 / 187256 /01233

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260 THAILAND.

[ 23.0 +3 ) °C
L 1013 £3 ) kPa
( 50.0 £20 ) %

14 JANUARY 2021
18-20 JANUARY 2021
25 JANUARY 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7—'%2///
% b/,m £

(  Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-03-051060
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SITHIPORN, SITIIPORN ASSOCIATES CO,LTD.
eV RN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL21040
Job No. : VC64AC0036
Pages : 20f8

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serijal No,
MY48017076
MY52302742
MY53220104
MY53220076
MY53220116

00119
2977900
34560495

Cert. No.
EF-0009-20
EF-0008-20

EEL.BP. 199/0163

EEL.BP. 200/0163

EEL.BP. 201/0163
EF-0010-20
AA-1007-20
AA-3005-20

Due Date

03-Feb-21
03-Feb-21
05-Feb-21
02-Feb-21
06-Feb-21
04-Feb-21
04-Feb-21
06-Feb-21

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-03-051060

1BNETS lUAIUAY

A

(S

L]



SITHIPORN; SITIITIOIRIN ASSOCIATES CO,LTD.
eRETEIRTES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21040
Job No. : VC64AC0036
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
. Absolute sensitivity v - 0.3 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v : 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v . 03 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.1 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 03
9. Tone burst response v - 0.1 0.3
10. Peak C sound level v - 0.1 0.35
11. Overload indication v - 0.1 0.25
12. High level stability v g 0.1 0.1
&5 luAUAN

QF-TS512-04-03-051060
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SITHIPORN/; SITIIIPORN ASSOCIATLES CO,LTD.

associates &
’ CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL21040
Job No. : VC64AC0036
Pages : 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.97) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.2
2.2 The microphone of the sound level meter was replaced by electrical signal input device.
Frequency Measured value
Weighting {dB )
A - weight 9.9
C - weight 16.5
Flat 223
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : . Acceptance
Flat C-weight A-weight o
Limits
125 0.2 0.2 0.2 +1.5
1000 0.1 0.1 0.1 + 1.0
8000 0.8 0.9 0.9 +5.0
lNE15luAUAL

QF-TS12-04-03-051060

e



S iT HIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

yciates

Continuation of Calibration Certificate

Cert. No. : ACL21040
Job No. : VC64AC0036
Pages : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight L
Limits
63 -0.1 0.0 -0.1 +2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 7
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 <
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 + 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Walphting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3 '
BNAT3 IAIUAN
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SITHIPORN,

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-03-051060

Cert. No. : ACL21040
Job No. : VC64AC0036

Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 - |
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 g
133.0 133.0 0.0 k1]
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 L1
129.0 129.0 0.0 + 1.1
124.0 124.0 0.0 £ 1.1
119.0 119.0 0.0 =30 1
114.0 114.0 0.0 +1:1
109.0 109.0 0.0 + 1]
104.0 104.0 0.0 £ 1.1
99.0 99.0 0.0 £ 1.1
94.0 94.0 0.0 = 8
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 £330
79.0 79.0 0.0 £ 1,1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 + 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 -
54.0 54.0 0.0 £ 1.1
49.0 49.0 0.0 - 18
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 k]
34.0 34.0 0.0 +1.1
30.0 30.0 0.0 £:1.1
29.0 289 -0.1 1.1
28.0 28.0 0.0 5 1 |
27.0 27.0 0.0 + 1.1
26.0 26.0 0.0 + 1.1
25.0 25.0 0.0 = Sk .

nasluAuAY
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S ET HIPORN/ SITHIPORN ASSOCIATES CO.,LTD.

S OCI

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21040
Job No. : VC64AC0036
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 L =20
Fast 2 8 117.0 117.0 0.0 1.0 ;-2.5
200 800 134.0 134.1 0.1 1.0
Slow 2 8 108.0 108.0 0.0 1.5 =50
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 08.9 0.1 1.5 ;=50
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 :
One 136.4 135.9 0.5 3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 +£2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
QF-TS12-04-03-051060 LE]ﬂﬂ']i‘lﬁJﬂ’)‘UﬂiﬁJ
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21040

Job No. : VC64ACH036
Pages : Bof8§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at mitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 £0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-03-051060

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd_,Bangbumru, Bangplud Bangkol 10700 THAILAND.

Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025

Calibration Certificate

CALIBRATION 0199
Cert. No. : ACL21033
Pages 10f8

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00409050 / 189687 / 90495

ID No.: =

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOl UDOMSUK 41, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260 THAILAND.

{ 23:0.£3 ) i
(1013 +£3) kPa
{ 50.0 £20 ) %

14 JANUARY 2021
18-20 JANUARY 2021
25 JANUARY 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : i /6%

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-03-051060
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. :
Job No. :
Pages

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

ACL21033
VC64AC0036

: 20f8

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY 53220076
MY53220116

00119
2977900
34560495

Cert. No.
EF-0009-20
EF-0008-20

EEL.BP. 199/0163

EEL.BP. 200/0163

EEL.BP. 201/0163
EF-0010-20
AA-1007-20
AA-3005-20

Due Date
03-Feb-21
03-Feb-21
05-Feb-21
02-Feb-21
06-Feb-21
04-Feb-21
04-Feb-21
06-Feb-21

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-T512-04-03-051060
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD

cl

ssociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21033
Job No. : VC64AC0036

Pages : 3of8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity v - 0.3 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings

125 Hz v - 0.3 0.6

1000 Hz v - 0.3 0.6

8000 Hz 4 - 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v . 0.3 0.6
For > 4 kHz to 10 kHz v . 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.1 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v e 0.2 0.3
8. Level linearity including the level range control v 7 0.2 0.3
9. Tone burst response v - 0.1 0.3
10. Peak C sound level v - 0.1 0.35
11. Overload indication v . 0.1 0.25
12. High level stability v - 0.1 0.1
QF-TS12-04-03-051060 L’é]ﬂﬁ’ﬁ‘lﬁJﬂ’JUﬂlﬁJ
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S IT HIPORN, SITHIPORN ASSOCIATES CO,LTD.
REEREIRLRD CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21033
Job No. : VC64ACD036

Pages : 40f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.97) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.4

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

Frequency Measured value
Weighting (dB)
A - weight 5.9
C - weight 16.7
Flat 225

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : Acceptance
Flat C-weight A-weight i
Limits
125 6.2 0.2 0.2 1.5
1000 0.0 0.0 0.0 +1.0
3000 -0.1 0.1 -0.1 +5.0
NEI5lUAIUAN
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S ITH IPORN; SITHIPORN ASSOCIATES CO.,I.T.

y SOC | ates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21033
Job No. : VC64AC0036
Pages : 50f8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
— Flat C-weight A-weight Acc:lapt.ance
Limits
63 0.0 =0.1 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.1 0.0 *1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 £5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Welghtog (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 £ 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3
ENAT3AUAN
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5 I THIPORN, SITHIPORN ASSOCIATES CO.,I.TD.

-
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-03-051060

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 +1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 £1.1
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 + 1.1
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
99.0 99.0 0.0 +1:1
94.0 94.0 0.0 £].1
39.0 89.0 0.0 11
24.0 84.0 0.0 =11
79.0 79.0 0.0 ]
74.0 74.0 0.0 101
69.0 69.0 0.0 + 1l
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 + 1.1
440 44.0 0.0 + 1.1
39.0 39.0 0.0 + 1.1
340 34.0 0.0 = 1.1
30.0 30.0 0.0 = 1.1
29.0 29.0 0.0 =121
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 + 1.1
25.0 25.0 0.0 £ }.1

Cert. No. : ACL21033
Job No. : VC64ACO0036

Pages : 60f8
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S ITHIPORN; SITHIPORN ASSOCIATES CO,LTD
. CALIBRATION LABORATORY

.:‘l:_|'] [ E

Continuation of Calibration Certificate

Cert. No. : ACL21033
Job No. : VC64AC0036
Pages : Tof 8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 136.3 =0.1 =3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
QF-TS12-04-03-051060 LaN&d" 511] AUAL
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SITHIPORN,; SITHIPORN ASSOCIATES CO,I.TD.
RESREIN RS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21033

Job No. : VC64AC0036
Pages : Bof 8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 - -
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate S s S fali's
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE |

T30 MOOD 13, SOI SUNTINAKORN |1 TAMBON BANG KAED,

ANSI Nationa! Accreditation Seard

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND ol O i
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 T
Page 1/2
Certificate of Calibration
Customer Certificate No : 21-AFM-052
Name : UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2021-522
CO.LTD.
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement [tem : Mass flow meter
Manufacturer : TSI
Model : 4146
Serial Number : 41461922007
D : UAE.EFM.223/2562
Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature {23 £3) °C
Humidity : (55 =15) %RH
Barometric Pressure : (1010 % 10) hpa
Received Date : 27 Apnl 2021
Calibration Date : 8 June 2021
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technigue with Standard Primary Flow Calibrator
Reference Standard Model Serial Number | Traceble Dys Calibration
Air Flow Meter Gilibrator 3 Standard flow 21151012015 Sensidyne 21 April 2022
Air Flow Meter Gilibrator 3 High flow 18501012012 Sensidyne 21 April 2022
Traceability :
This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of
Units (S1)
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence
approximately 95 %.
Calibration By : e Approved By : .?}?.1
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 8§ June 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written apptﬁﬁ\a! mﬂijﬁ t
FM-708-A j— ev.00 ssue da 7/19
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- CALIBAATEOMN LABGRATONY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140 AL 961
Page 2/2

Certificate No : 21-AFM-052

Request No : Reg-2021-522

Result of Calibration :
Flow Setting STD Flow Reading | UUC Flow Reading Correction Flow Uncertainty
LPM LPM LPM LPM LPM
0.02 0.02005 0.019 0.00105 0.00065
0.05 0.05006 0.047 0.00306 0.00092
0.1 0.1013 0.098 0.0033 0.0019
0.2 0.2006 0.198 0.0026 0.0031
0.5 0.5005 0.503 -0.0025 0.008
1.0 1.002 0.998 0.004 0.015
17 1.702 1.692 0.010 0.025
2.0 2.003 1.991 0.012 0.029
Note

STD : Standard

UUC : Unit Under Calibration

End of Certificate

Lanms‘lumuﬂu

The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE =
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 105340 THAILAND ==
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CALIBRATION LABDRATORY
AC-2961

TEL: (66M0-2116-5860-1 FAX: (66M-2116-7140
Page 1/2

Certificate of Calibration

Customer Certificate No : 21-AFM-073
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD, Request No : Reqg-2021-0791
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement ltem : Air flow meter
Manufacturer TSI

Model : 4146

Serial Number : 41461813030

1D : UAE.EFM.102/2561

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature 2303
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa £+ 10 hPa
Received Date : 22 June 2021
Calibration Date : 23 July 2021

Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number | Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 21 May 2022
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 20 May 2022
Traceability :

This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of
Units (S1)
Note :

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.
Calibration By : j?f/ Approved By : Al ;’:..r
Mr, Noppadon Luangart Mr, Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 23 July 2021

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE =
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7139 MOO 13, SOOI SUNTINAKORN 11 TAMBON BANG KAEO, bt
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND - LS e

CALIBRATION LABORATOMY
TEL: (6610-2116-3860-1 FAX: (66)-2116-7140 AC-2961

Page 2/2

Certificate No : 21-AFM-073

Request No : Reg-2021-0791

Resuli of Calibration :

Flow Setting STD Flow Reading | UUC Flow Reading | Correction Flow Uncertainty
LPM LPM LPM LPM LPM
0.02 0.01919 0.022 -0.00307 0.00086
0.05 0.05084 0.053 0.00216 0.00093
0.10 0.1047 0.102 0.0027 0.0019
0.20 0.2013 0.197 0.0043 0.0036

0.5 0.5020 0.493 0.0095 0.0073
1.0 1.008 1.002 0.006 0.017
1.7 1.699 1.679 0.020 0.024
20 2.006 1.999 0.007 0.031

MNote
STD : Standard

UUC : Unit Under Calibration
* Indicates non accredited

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Lid,

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) —
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S80I 18, SUANLUANG, SUANLUANG, BANGKOK 10250

Certificate of Calibration
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TEL. 0-2717-3000-24 FAX. 0-2719-9484 HSC-TISI-TIS1T025

CALIBRATION DOOS

21P1156
10of 2

Certificate No. :
Page :

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model: 111MS Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMAZ2.065/2552
Condition As-Received: Used Item

Received Date:

Calibration Date:

29 March 2021
31 March 2021

Reference: 2103-1188WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 £ 2 ) °C

81 Soi Udomsuk 41, Sukhumvit Road,
Relative Humidity: (50 15 )%

Bangchak, Phrakhanong,  Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.
Condition of this result of calibration
1.Reference standards instuments :
Serial No.
1422505046

Due Date
05 Apr 2021

Model
DPI142

Certificate No.
MP-0053-20

Instrument
1) Standard Barometer
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Attepel P
[ ] Phalinee Prabpaipal

Suksan Khankaew
31 March 2021

Calibrated by :
Issue Date :

Approved Signatory :

[ ] Sura Suwannasri
[T Attapol Panurach

lenasluemuny
B 0256510



Result of calibration:- Without adjustment Range : 720 mmHg to 770 mmHg
Function:- Absolute Pressure Measuremant Scale Interval : 1 mmHg( The Fifth Estimate )

Increasing Pressure

Applied Pressure (mmHg) | 714.20 | 725.74 | 737.41 | 748.82 | 761.02 | 773.03

UUC*" Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0

Error (mmHg) 5.71 4.26 2.58 1.18 -1.02 -3.03

Decreasing Pressure

Applied Pressure (mmHg) | 772.94 | 760.65 | 74821 | 737.18 | 725.53 | 714.45

UUC" Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) -2.94 -0.65 1.78 2.82 4.47 5.55

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85 %.

-olo-
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Cert.No.: 21P1156
Page: 2 of 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i___mﬁ .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7~y

ey Tl il

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025
CALIBRATION 0008

Certificate of Calibration = cemfie*® :‘;f e

Equipment : Dial Thermo-Hygrometer
Manufacturar: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.ANV.129/2550

Condition As-Received: Used Item

Received Date: 29 March 2021
Calibration Date: 31 March 2021
to 08 April 2021
Reference: 2103-1188WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 25 * 3 ) °C
( 50 + 20 ) & 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,  Bangkok 10260

Relative Humidity:

Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison with
standard chilled mirror sensor for humidity measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 18540 28 Jul 2021
2) Handheld Thermometer With Sensor 1521 ASA339 201968 10 Aug 2021

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kraipop Onrat Approved Signatory :
Issue Date : 20 April 2021 [vf ] Chakrit Waewanjua

[ ] Pornthippa Tameyakul
[ ] Pitak Srimongkel

enasluemuny
B 0258331



Result of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc*
Temperature Humidity Reading

(*C) (%R.H.) (%R.H.)

25.0 40.1 42

25.0 60.0 60

25.0 80.0 76

Result of Calibration:- Without Adjustment

Function: Temperature measurement.
Standard uuc*
Temperature Reading

(°C) (°C)
20.011 20.0
30.019 30.0
34.989 34.5
40.006 39.0

UUC* : Unit Under Calibration

Cert. No.: 21HB04

Page.: 2 of 2
Uncertainty
Error of Measurement
(%R.H.) (%R.H.)
1.8 1.6
0.0 1.8
-4.0 1.9
Uncertainty
Error of Measurement
(*C) (£°C)
-0.011 0.72
-0.019 0.72
-0.489 0.72
-1.006 0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-
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lenaslurmuny
21051238



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

INMNOWVATIV
T

|

7/139 MOO 13, SOl SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

1 BuTunid Suswpuius

NSC-TISI-TIS17025

CALIBRATIONO298
TEL: (66)0-2116-5860-1 FAX: (66}0-2116-7140
Certificate of Calibration
Customer Certificate No : 21-TPM-304
Name ! UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2021-1403
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 1/2
Bangkok 10260
Unit Under Calibration Details
Calibration Parameter : Temperature
Instrument Name : Thermal Environment Monitor Range Calibration ;: 20 °C to 60 °C
Manufacturer : 3M Type of Sensor : RTD
Model : QT-32 Sensor Diameter (mm) : 4.5
Serial Number : TPS030004 Calibration Position (mm) :  67.5
Resolution ol g Intrument Status : Used
ID Number L
Calibration Environment and Details
Temperature A o B e
Humidity : 55%RH =+ 15 %RH
Received Date : 29 October 2021
Calibrated Date : 9 November 2021
Calibration Procedure  :  In-house method CP-TPM-01 by Comparison with Standard Thermometer,
Reference Standard ~ ©  Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN: 12000077, ID: AR~
TPM Which was calibrated on 30 March 2021, Calibration Certificate No. : QR21-0719
Traceability 1 This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor &=2, providing a level of confidence approximately

95 %.

Approved By : ,fh}m
Mr. Pacit Mathavorn
Calibration Engineer Supervisor
Issue Date : 11 November 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written @p&ﬂ:ﬂﬂ:}jm@uﬂiu

FM-T08-TPM-01 Rev.01 Issue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

77139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: {66})-2116-5860-1 FAX: (66)0-2116-7140

NN OWVAT TV E |

uilm Bulunilvd Suswjumue $1fn

NSC-TISI-TIS1T025
CALIBRATIONO298

——
Calibration Note Certificate No : 21-TPM-304
UUC Adjustment Not Adjust Request No : Req-2021-1403

Page: 212
Result of Calibration :
Standard
UUC Reading Correction Uncertalnty
UUC Sensor Temperature
*C) *C) (&5C)
C)
20.003 20.1 -0.1 014
25.003 23.1 -0.1 0.14
30.005 30.1 -0.1 0.14
35.004 351 =0.1 0.14
WET
40.007 40.1 =0.1 0.14
45.005 45.1 =0.1 0.14
50.006 50.1 =11 0.14
60.005 60,1 -0.1 D.14
20.006 20.1 -[.1 014
25.004 23.1 - 0.1 D.14
30.003 30.1 = 0.1 0.14
35,004 35.1 - 0.1 0.14
DRY
40,005 40.1 = 0.1 0.14
45,005 45.1 - 0.1 0.14
50,006 50.1 =0.1 0.14
60.007 60.1 - 0.1 0.14
20,004 20.1 -0.1 0.14
25.007 25.1 -0.1 0.14
30.007 30.1 -0.1 0.14
35,005 351 - 0.1 0.14
GLOBE
40,006 40.1 =0.1 0.14
45.007 45.1 =01 014
50.004 50.1 =0.1 014
60.003 60.1 =0l 0.14
End of Certificate
Calibrated By : %Tim ‘

Mr. Sittichok Jirapukdeesakun

1
The resulls related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the InnovatiW Instrument Co., Lid.
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE TNNOVATIVE

7139 MOO 13, S0 SUNTINAKORN 11 TAMBON BANG KAEO, il Biluiriel Buswisue A6

|rIIH

: x iy " HNCE 108 { NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND bt e

TEL: (66)0-2116-5860-1 FAX: (661-2116-7140

Certificate of Calibration

Customer Certificate No : 21-TPM-303
Name ! UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Request No : Req-2021-1405
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 1/2

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name :  Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manufacturer : M Type of Sensor :  RTD

Model : QT-32 Sensor Diameter (mm) : 4.5

Serial Number : TPS030006 Calibration Position (mm) : 67.5
Resolution : BlE Intrument Status :  Used

1D Number I

Calibration Environment and Details

Temperature A < i i B
Humidity : 55%RH = 15 %RH
Received Date ;29 Oclober 2021
Calibrated Date ;9 November 2021

Calibration Procedure  :  In-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard .
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN: 12000077, ID: AR-TPM
Which was calibrated on 30 March 2021, Calibration Certificate No, : QR21-0719
Traceability : This Certificate is traceable to SI Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.: Calibration 0292
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor =2, providing a level of confidence approximately 95 %.

q'
Approved By : mﬂ/{“i
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 11 November 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writlen upmukgngﬂmnp ﬂ‘u

FM-T08-TPM-01 Rev.01 Issue date 13/02/20



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

INNOVATivE]
iy P S S

e BuTur el Sudwjims 4906

||.IIIII

NSC-TISI-TIS1T025

CALIBRATIONO298
TEL: (66)0-2116-5360-1 FAX: (66)0-2116-7140
= —— — —— = =i
Calibration Note Certificate No : 21-TPM-303
UUC Adjustment : Not Adjust Request No : Regq-2021-1405
Page : 22

Result of Calibration :

Standard

UUC Reading Correcthon Uncertainty
UUC Sensor Temperature
*C) ) &5C)
*C)

20.003 20.1 -0.1 0.14

25.004 25.1 -0.1 014

30.003 30.1 -0.1 014

35.003 351 -0.1 0.14

WET

40,007 40.1 -0.1 0.14

45,005 451 =01 0.14

30,007 50,2 -0.2 0.14

60,007 60.2 -0.2 014

20.007 20.2 =02 0.14

25.004 25.2 -0.2 0.14

30.007 2 =02 0.14

35.004 352 -0.2 0.14

DRY

40.007 40.2 -02 0,14

45,005 452 -0.2 0.14

50,005 502 -0.2 0.14

60,008 60.2 -0.2 014

20.005 20.2 =02 0.14

25.006 25.2 -0.2 014

30.007 30.2 -D.2 0.14

35.006 352 -0.2 0.14

GLOBE

40.005 40.2 -0.2 0.14

45.004 452 -0.2 0.14

50,005 50.2 - {2 0.14

60.005 60.2 -0.2 014

End of Certificate

Calibrated By : %Wﬁ, -

Mr. Sittichok Jirapukdeesakun

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written nmm‘al of the InnovatMe: Instrument Co., Lid.
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T390 MOOD 13, SO0 SUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 105340 THAILAND

ANSI Nationa! Accraditafion Board
vt Bulufd Buangumue dafie ACCREDITED

=y - ' o o CALIDRATION LABORATORY
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-7140 frasiory

Customer
MName

Address

Certificate of Calibration
Certificate No : 21-LXM-029
UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.  Request No : Req-2021-0541
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Page: 1/2

Bangkok 10260

Unit Under Calibration Details

Instrument Name
Manufacturer
Model

Serial Number
Resolution

ID Number

Lux Meter Range Calibration : 2000, 20000 Ix
EXTECH Intrument Status : New

407026

A052262

lIx

Calibration Environment and Details

Temperature
Humidity

Received Date
Calibrated Date
Calibration Procedure

Reference Standard

Traceability

Note

aseCc+2°C
50 %RH £ 20 %RH
10 May 2021
11 May 2021

The measurement was done in accordance with CP-LXM-01

Photometer and [lluminance Sensor, Serial No.: 30662/2, 30592/2, which was calibrated on 20 October 2020,
Certificate No.: TP-1033-20

This Certificate is traceable to International System of Unit (S1) Unit through Mational Institute of

Metrology (Thailand)

The reported uncertainty is based on a standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence

approximately 95 %.

o
Approved By : mMan
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 11 May 2021

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrugnent Co., Lid.

ionastueus”



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE

7139 MOO 13, S01 SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

IRNNODWAT IWIE J
R TS A B B P T KD A - o bW KR

ANEI Nalfonal Accraditation Board

v Buluifil Susvwjume $ifin ACCREDITED

TG
CALIBRATION LABORATORY
AC-2961

Calibration Note

UUC Adjustment ¢ Zero adjustment before use

Certificate No : 21-LXM-029

Request No : Req-2021-0541

Page : 272
Result of Calibration :
Standard UUC Reading | Correction Uncertainty
UUC Range (Ix) Calibration Polut
(Ix) (Ix) (Ix) (= Ix)
0 0 0 0 0.58
50 50 50 0
100 100 101 -1
200 201 202 -1
300 300 302 -2
400 401 403 2
600 600 607 -7
2000
800 801 808 sy
1000 1001 1009 -8
1.8 % of Reading
1200 1201 1213 -12
1400 1400 1413 -13
1600 1601 1616 -15
1800 1801 1817 -16
2000 2000 1977 23
3000 3000 2974 26
20000 4000 3999 3971 28
5000 5000 4967 33
End of Certificate
Calibrated By : ,l'_]}{,

Mr. Noppadon Luangar

The results related only to the item calibrated. The eertificate shall not be reproduced except in full, withour written approval of the Innovative Instrgment Co., Lid.

natsiyeronsr



INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
IaNOoOvATIVE |

T 139 MO0

13, SO SUNTINAKORN 11 TAMBON BANG KAEQ.

AMST National Accredifaiion Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND g e ACcCREDITED
= 5 -5 -l FAX: 3 -7 CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140 AC-2951
Pagelof.

Certificate of Calibration

Customer

Name : UNITED ANALYST AND ENGINEERING Certificate No : 21-ACT-188
CONSULTANT CO.LTD. Request No : Req-2021-0523

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class ; |

Manufacturer : SVANTEK Range : 94, 114dB / 1000 Hz
Model : SV 35 Intrument Status : Used

Serial Number : 44792

ID : UAE.EFM.020/2559

Calibration Environment and Details

Temperature 2343 e
Humidity - (50 420 %RH )
Barometric Pressure 1 (1013 £10.0 hPa)
Received Date : 27 April 2021
Calibration Date : 28 May 2021

Location of Calibration : LAB 1 Acoustic

Calibration Procedure : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 22 January 2022

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : e Approved By : N oy
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 May 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written awmv&tﬁﬂﬁ i mﬁw
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Page 20f2.

Sound pressure level

Certificate No : 21-ACT-188

Request No : Req-2021-0523

Calibration Results : Without Adjusiment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+dB) Class 1 (£dB)
94 dB / 1000 Hz 03.98 -0.02 - - 0.11 0.25
114 dB / 1000 Hz 114.03 0.03 " = 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 = - 0.02 0.70
114 dB / 1000 Hz 1000.00 0.00 5 = 0.02 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 ( £ %)
94 dB / 1000 Hz 0.04 T 0.17 2.5
114 dB / 1000 Hz 0.02 = 0.17 2.9

Note :

= Acceptance limit was [EC60942:2017 Class |

= The calibration resulis exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

1
The results related only 1o the item calibrated. The centificate shall not be reproduced except in full, without written appmvatﬁ:?iﬁm%jﬂ
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Page:1/4.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 21-ACT-393
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2021-1297
Unit Under Calibration Details
Measurement item : : Noise dosimeter Microphone Class : 2
Manufacturer : M : Microphone Model ; -
Model : NP-DL Microphone S/N : -
Serial Number : NLE030011 Preamplifier Model : -
1D : UAE.ANV.014/2549 Preamplifier SN : -
Resolution : 01 dB Intrument Status : Used
Calibration Environment and Details
Temperature Al o . e
Humidity ¢ 50 %RH £ 20 %RH
Barometric Pressure ¢ 1013 hPa < 10 hPa
Received Date : 1 October 2021
Calibrated Date : 22 October 2021
Calibration Procedure . In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SM. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 14 June 2022 TSI
Standard Microphone GRAS 40AN 188273 29 October 2021 GRAS
Sine Generator Svantek Svand 1 131 18 October 2022 WK Electric
Timer EXTECH - 05-ACT 29 March 2022 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k = 2, providing a level of confidence approximately 95 %,
Calibrated By : W Approved By : Jﬂ;"ﬂ
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 22 October 2021

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovati llﬁlr!r.m:nt Co., Lid
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Page:2/4.
Certificate No 21-ACT-393
Request No Req-2021-1297
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /70-140 Rel uuc Rel uuc Error Limit
Callbrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
1000 Hz 114 dB 120.00 120 3.63 335 -2.20 3.0 =21, +26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-306, SN. AC-300001087

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 70-140 A C
STD Setting (dB) (dB) (+dB) (+dB)
*63 Hz 0.6 0.7 0.40 2.0
125 Hz 03 0.6 0.40 1.5
250 Hz 0.3 0.4 0.40 1.5
500 Hz 0.2 0.3 0.40 1.5
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.4 -0.4 0.40 2.0
4000 Hz -1.9 -19 0.40 3.0
BODO Hz -3.3 -3.2 0.40 5.0

1
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written approval of the InnpvativéMhstnument Co,, Lid
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TEL: (66M-2116~-5860-1 FAX: (66)0-2116-T140 cnn.-nnuﬁ;ccar_uﬁag::uumour
Page:3/4.
Certificate No  :  21-ACT-393
Request No - Req-2021-1297
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST/ A / High
Ref {(d8) | 70.0 | B0.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 1400
1000 Hz Level A | (dB) | 702| soo| 899 99.9] 1100] 1140] 1200 130.2] 1402
Error {dB) 02| oo 01 -01] oo] oo o0 02 02
Ref (dB) 889 98.9| 1089| 1129 1189| 1289| 1389
8000 Hz Level A | (dB) 890 59.0| 1089 1129] 1189] 1289 1391
Error {dB) 1] o01] oo o0 00| o00f 02
Ref (dB) 87.8| o93s8| 1038 1138
63 Hz Level A (dB) 87.8| 937 1037| 1138
Error (dB) 0of -01f -01] o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.27
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A / 70-140 Rel uuC Rel UucC Error Limit
Calibrator Setting (s) (s) {Pn:h] (Paih} (%) (%s) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 4.3
1000 Hz 110 dB 180 180 2.00 1.99 -0.50
1000 Hz 120 dB 36 36 4.00 4,03 +0.75 .
1000 Hz 120 dB 7 72 8.00 8.06 +0.75 R
1000 Hz 120 dB 90 90 10.00 10,07 +0,70
1000 Hz 120 dB 180 180 20,00 20.15 +),75 18
1000 Hz 120 dB 360 360 40,00 40,29 +.72
1000 Hz 120 dB 720 720 80,00 80.59 +0.74

The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovativignstninment Co., Lid
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Page : 4/4.
Certificate No 21-ACT-393
Reguest No Reg-2021-1297
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A / 70-140 Ref uvuc Ref uuc Error Limit
Calibrator Setting (s) (s) (Pa’h) (Pa’h) (Pa’h) (Pa’h) (Pa’h)
4000 Hz 95 dB 2846 2846 1.00 0.98 -0.02 0.01 -0.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A /70-140 Ref vuc Ref vuc Error Limit
Calibrator Setting (s) (s) {Pu:h] tPazh} (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.98 -2.00 -21 -+26
Burst | ms, 100 dB 900 900 1.00 098 -2.00 30 -2]1 -+41
Burst | ms, 108 dB 143 143 1.00 1.00 0.00 <21 -+41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ T0-140 uuc uuc Different Limit
Calibrator Setting (s) tPnzh] (%a) (%) (%e)
Continuous Rectangle + 11.61
7 +0.09 24 <21 -+26
Continuous Rectangle - 11.62

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inmvaﬂvttmm:nr Co., Ltd
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Page: 1/4.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 21-ACT-341
Address : Bl Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Reg-2021-1173
Unit Under Calibration Details
Measurement item : : Noise dosimeter Microphone Class : 2
Manufacturer : M Microphone Model ; -
Model : NF-DL Microphone /N : -
Serial Number - NLHO30046 Preamplifier Model : -
1D : UAE.ANV.215/2551 Preamplifier S'N : -
Resolution : &l dB Intrument Status : Used
Calibration Environment and Details
Temperature H B - 4 M
Humidity : 50 %RH = 20 %RH
Barometric Pressure 1013 hPa= 10 hPa
Received Date ;30 August 2021
Calibrated Date : 2 September 2021
Calibration Procedure : In-house method CP-NDM-01 based on [EC 61252 ; 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 14 June 2022 TSI
Standard Microphone GRAS 40AN 188273 29 October 2021 GRAS
Sine Generator Svantek Svand0| 131 30 September 2021 WK Electric
Timer EXTECH - 05-ACT 29 March 2022 TPA

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 935 %o,

e

Mr. Noppadon Luangart

Calibrated By :

Calibration Officer

The results related only 1o the item calibrated. The centificate shall not be reproduced except in full, without written appm»al of the hjlﬁmu 1

Approved By :

mi

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

2 September 2021

ve simmenl Co., Ltd

gu.mm 0107119
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Page: 2/4.
Certificate No  :  21-ACT-341
Request No . Reqg-202]-1173
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Refl uuc Refl uucC Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
1000 Hz 114 dB 120.00 120 3.63 3.65 +0.55 3.0 -21, +26
Note ; Absolute sensitivity was established by the use of Sound Calibrator Brand 3M, Model AC-300, SN. AC-300001087
2. Frequency weightings
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 70-140 A C
. { +dB) ( +dB)

STD Setting (dB) (dB)
*$3 Hz 0.3 Q.5 0.40 2.0
125 Hz 0.3 0.5 0.40 1.5
250 Hz 0.3 04 0.40 1.5
500 Hz 0.1 0.2 0.40 1.5
1000 Hz 0.0 0.0 .40 -
2000 Hz -0.3 0.3 0.40 20
4000 Hz -1.4 -1.4 0.40 30
8000 Hz 9 -3.0 0.40 5.0

1

The results related only to the item calibrated, The cenificate shall not be reproduced except in full, without written appmv:ﬁ‘ﬁlnﬁ;@]ﬁ\i’l trument Co., Ltd
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Page : 3/4
Certificate No 21-ACT-341
Reguest No Reg-2021-1173
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A / High
Ref {(dB) | 70.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 1200 | 130.0 | 140.0
1000 Hz Level A (dB) | 70.2] s01| 900| 1000| 1100] 1140 1200] 130.0] 1401
Error @B)| o2 01 o0of o0o] o0o0] o0 oo oo o1
Ref (dB) ss9| 98.9| 1089 1129] 1189] 1289 1389
8000 Hz Level A | (dB) 89.0] 99.0| 1089 1129 1183| 1289] 1389
Error (dB) 01 00| ool oo 00 o0
Ref (dB) g7.8| o3| 103.8 1138
63 Hz Level A | (dB) 87.8| 903s8| 1038 1139
Error (dB) 0.0 0.0 0.0 0.1
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.27
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Ref vucC Rel uucC Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa h) (%) (%) (%)
1000 Hz 110 dB 27 i 0.30 (.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0,99 -1.00 4.3
1000 Hz 110 dB |80 180 2.00 1.99 -0.50
1000 Hz 120 dB 36 36 4.00 3.99 -0.25
-21, +26
1000 Hz 120 dB 72 72 8.00 7.99 -0.12
1000 Hz 120 dB o0 20 10,00 9.99 -0.10
1000 Hz 120 dB 180 180 20,00 19.97 -0.15 3.8
1000 Hz 120 dB 360 360 40,00 3994 -0.15
1000 Hz 120 dB 720 720 80.00 79.92 -0.10

1
The results related only io the item calibrated. The certificate shall not be reproduced except in full, without written upM\':ﬁﬁhavx'ﬂli»'c istrument Co., Ltd
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Page: 4/4.
Certificate No  :  21-ACT-341
Request No :  Reg-2021-1173
4, Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A/ 70-140 Rel vuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (Pa'h) (Pa'h) (Pa'h)
4000 Hz 95 dB 2846 2846 100 1.00 0.00 0.01 -0.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Ref uvuc Rel uuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 1.00 0.00 -21 - +26
Burst | ms, 100 dB 900 900 1.00 1.00 0.00 1.0 =21 -+41
Burst 1 ms, 108 dB 143 143 1.00 1.00 0.00 <21 - +4]
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 uucC uvuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.36
6 +0.19 24 -21 -+26
Continuous Rectangle - 10.34
End of Certificate
) 1
5|

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Iﬁwm trument Co.. Lid
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Page: 1/4.
Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 21-ACT-270
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak. Prakanong, Bangkok 10260 Request No : Req-2021-0790
Unit Under Calibration Details
Measurement item : : Noise dosimeter Microphone Class : 2
Manufacturer . Quest Technologies Microphone Model @ -
Model : NP-DL Microphone S/ : -
Serial Number : NLED30025 Preamplifier Model : -
1D : UAE.EMA2.020-2555 Preamplifier S/N : -
Resolution 01 dB Intrument Status : Used
Calibration Environment and Details
Temperature b g 0 -
Humidity : 50 %RH £ 20 %RH
Barometric Pressure ¢ 1013 hPa < [0 hPa
Received Date + 22 June 202
Calibrated Date : 23 July 2021
Calibration Procedure ¢ In-house method CP-NDM-01 based on IEC 61252 : 2017
Location of Calibration ¢ Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 14 June 2022 TSI
Standard Microphone GRAS 40AN 188273 29 October 2021 GRAS
Sine Generator Svantek Svan40| 131 30 September 2021 WK Electric
Timer EXTECH = 05-ACT 29 March 2022 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.
(]
Calibrated By : e, Approved By : | 1(‘{5‘}
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 23 July 2021

]
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the In:mvntivtslnun:m Co., Lid
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2. Frequency weightings

Page:2/4.
Certificate No 21-ACT-270
Request No Req-2021-0790
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Rel uuc Rel vucC Error Limit
Calibrator Setting (s) (s) {Paih} (l'azhl (%) (%a) (%)
1000 Hz 114 dB 120.00 120 3.63 l65 +0.55 0 =21, +26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand 3M., Model AC-300, SN. AC-300001087

Deviation from various Tolerances
ULC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 70-140 A C
(+dB) (+dB)
STD Setting (dB) (dB)
*63 Hz 0.2 0.5 .40 20
125 Hz 0.5 0.7 .40 1.5
250 Hz 0.6 0.7 0.40 1.5
500 Hz 0.4 0.4 (.40 15
1000 Hz 0.0 0.0 0.40 -
2000 Hz -1.2 -1.3 0.40 20
4000 Hz =1.5 =17 (.40 a0
8000 Hz -1.8 -1.8 0.40 50

1
The results related only to the tiem calibrated, The cerificate shall not be reproduced except in full, without written appn,iﬁftﬁﬁ)ﬁf mﬁ Lid
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3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level

Certiticate No 21-ACT-270

Request No Reg-2021-0790

UUC Setting FAST / A / High
Ref (@) | 70.0 | s0.0 | 90.0 | 100.0 | 110.0 | 1140 | 1200 | 130.0 | 1400
1000 Hz Level A | (dB) | g96| 795| 89s| 99.5| 109.6] 1140] 1197] 1299 1402
Error (dB) | 04| -05| -0s| -05] -04] 00| -03] -01] 02
Ref (dB) 1129) 1189] 1289 1389
8000 Hz Level A | (dB) 1129 1189] 129.0] 1393
Error (dB) 0ol oo o01] o4
Ref (dB) 78| 93s| 1038 1138
63 Hz Level A (dB) 87.8| 93.3| 103.9] 1140
Error (dB) oof ool 01| o2
Tolerances Limit (£dB) 1.0
UNCERTAINTY (£d8) 0.27
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A / 70-140 Rel uue Ref uue Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 1.00 0.00 43
1000 Hz 110 dB 180 180 2.00 1.99 -0.50
1000 Hz 120 dB 36 36 4.00 4.00 0.00
-21,+26
1000 Hz 120 dB 7 72 8.00 £.00 0.00
1000 Hz 120 dB 90 90 10,00 10.00 0.00
1000 Hz 120 dB 180 180 20.00 19.99 -0,05 .8
1000 Hz 120 dB 360 360 40,00 39.99 -0.02
1000 Hz 120 dB 720 720 80.00 79.98 -0.02

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written il[\prtﬁlﬁ'aﬁ'l%'lnillll
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4, Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Ref uuc Refl uuc Error Limit
Calibrator Setting (s) (s) (Pa’h) (Pa'h) (Pa’h) (Pa'n) (Pa’h)
4000 Hz 95 dB 2846 2846 100 0.97 -0.03 0.01 -0.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 70-140 Rel vuc Ref uucC Error Limit
Calibrator Setting (sh (5) {paih) {palh) (%) (%) (%)
Burst 1 ms, 95 dB 2846 2846 1.00 0.97 -3.00 -2] - +26
Burst | ms, 100 dB 900 900 1.00 0.97 -3.00 3.0 =21 -+41
Burst | ms, 108 dB 143 143 1.00 1.00 0.00 =21 - 441
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ T70-140 uuc uuc Different Limit
Calibrator Setting (s) (Pnzh} (%) (%) (%)
Continuous Rectangle + 10.19
6 0.00 24 -21 - +26
Continuous Rectangle - 10.19

End of Certificate
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Certificate of Calibration
Customer
Mame UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 21-ACT-361
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No : Req-2021-1241

Unit Under Calibration Details

Measurement item : : Noise dosimeter

Manufacturer : SVANTEK

Model : SV 10dIS

Serial Number : 67627

1D : UAE.EFM.106/2561
Resolution ¢ Ot dB

Calibration Environment and Details
Temperature e B e i

Humidity : 50 %RH £ 20 %RH

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure

Location of Calibration

: 1013 hPa=£ 10 hPa
¢ 10 September 202 |
: 20 September 2021
; In-house method CP-NDM-01 based on [EC 61252 : 2017

: Lab Acoustic

Microphone Class : 2
Microphone Model : 5V 273
Microphone S/N ; 68647
Preamplifier Model : -

Preamplifier SN : -

Intrument Status : Used

Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 14 June 2022 TSI
Standard Microphone GRAS 40AN 188273 29 October 2021 GRAS
Sine Generator Svantek Svand0 | 131 30 September 2021 WHK Electric
Timer EXTECH - 05-ACT 29 March 2022 TPA
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k& = 2, providing a level of confidence approximately 95 %.
Calibrated By : ‘mﬂ Approved By : n g:u]

Mr. Noppadon Luangart
Calibration Officer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 20 September 2021

1
The results related only to the item calibrated. The certificate shall not be reproduced exeept in full, without written approval of the Innovativiiinstrument Co.. Lid
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Certificate No 21-ACT-361
Request No Req-2021-1241
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY

FAST / A/ 60-140 Rel uuc Ref uucC Error Limit
Calibrator Setting (s) () (Pa’'h) (Pa'h) (%) (%) (%)

1000 Hz 114 dB 120.00 120 3.23 3.20 -0.93 30 -21,+26

Note :

2. Frequency weightings

Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST / 60-140 A e i =
+ -
STD Setting (dB) (dB) LR e
*63 Hz -1.0 -1.0 0.40 2.0
125 Hz -0.4 0.3 (.40 L5
250 Hz 0.1 0.1 0.40 1.5
500 Hz -0.1 0.0 0.40 L5
1000 Hz 0.0 0.0 0.40 -
2000 Hz 0.0 0.1 0.40 20
4000 Hz -0.8 -0.8 0.40 3.0
8000 Hz -2.1 -2.1 0.40 5.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien awrosﬁﬁ:ﬁoﬁm%ﬂnsw

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

ment Co., Lt
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Certificate No ; 21-ACT-361
Request No  :  Reg-2021-1241
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A/ High
Ref (dB) | 60.0 | 80.0 | 90.0 | 1000 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz Level A | (dB) | go6| a03| 00| 1000 1100| 1140| 1200 130.0] 1400
Error (d8)| o6 03] oo o0o] oo o0/ 00 oo o0
Ref (dB) gg9] o989 108.9] 1129| 118.9]| 1289| 1389
8000 Hz Level A | (dB) 88.9] 98.9| 1089| 1129 1189| 1288| 1388
Error (dB) opo|] ool oo -01] -01
Ref (dB) g7.8| o93s| 1038 1138
63 Hz Level A (dB) 87.8| 938 1038| 1138
Error (dB) 0of 00| o0 o0
Tolerances Limit (£dB) 1.0
UNCERTAINTY (+dB) 0.27
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Ref uucC Ref uucC Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 4.3
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4,00 4.03 +0,75 -
1000 Hz 120 dB 72 72 8.00 8.05 +0,63 P
1000 Hz 120 dB 0 90 10.00 10.13 +1.30
1000 Hz 120 dB 180 180 20,00 20.22 +1.10 3.8
1000 Hz 120 dB 360 360 40,00 40,34 +0,85
1000 Hz 120 dB 720 720 80.00 80.49 +0.61

1
The results related only io the ilem calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovativ#nstrument Co., Ltd
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Certificate No 21-ACT-361
Reguest No Req-2021-1241
4. Response to short duration
a. Response for sinusoidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A / 60-140 Rel uuc Ref uucC Error Limit
2
Calibrator Setting (s) (s) (Pa’h) (Pa'h) (Pa'h) (Pa'h) (Pa'h)
4000 Hz 95 dB 2846 2846 1.00 0.99 -0.01 0.01 -0.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /60-140 Rel uvuc Ref vucC Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pah) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 0.99 -1.00 =21 -+26
Burst | ms, 100 dB 900 900 1.00 0.99 -1.00 3.0 =21 - +41
Burst 1 ms, 108 dB 143 143 1.00 0.99 -1.00 =21 -+41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 uuc uuc Different Limit
Calibrator Setting (s) (Pa'h) (%) (%) (%)
Continuous Rectangle + 10.61
7 0.00 24 =21 - +26
Continuous Rectangle - 10.61

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innnvativjnstrumuu Co., Lid
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End of Certificate
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Lr_:_ﬂ SVANTEK 1509001 certified

FACTORY CALIBRATION DATA OF THE SV 104 No. 91923
with microphone SYANTEK type SV27 No. 96604

1. CALIBRATION  (acousucal)

Reference Trequencs © 1000 Sonnd Pressure Level: 1140 dB.

Characteristic [ Corrcct value [AB] Indication [dB] Error [dB|
Ey R RN ) S A
A 113.85 1
| i 113,85 1018

Calibration measured with the microphone SVANTEK type SV27 Mo it Calibration facior. .00 dB

2. CALIBRATION® (electnical)

Charscteristic: Z: lnput: $.62mV: L H0H

Correct value [dB| Indication [dB] | Error [di]
Dosimeter 1140 140 | 0
Gegmommer | (M0 | 4o 1 00

3. LINEARITY TEST* (electrical)

Characicrisiic. A .= 31 5 He

Nominal el LEQ 48] | 0 | _al®_| T [ [

Error [dD ] ] 0l | pn ] oa od

Characienstic AL 1M He

[ Nominal vesult LEQ [<E] T o0 | olo | 620 | 650 [ 7t | son | long T 1200 | 1370 ]
[ Error [4B| : T [ ul ol [ or | s {90 ) s ] 00 ] 0
Charactenstic' A. [ .= AR He

[[Nontinal result LEQ B [ o0 T ot | 2o [ es0 [T i l |1_gnn_| 1200 | (570 |
} Feery [40] P B T N T na | it e | i

Characterstic. A, [ o= S0 He

[ Nominal result LEQ [4B] T oo | oo | 6o wan | o0 | ®on | io0n | 1200 | 1360
| Error [dB] oy | ot ey [ oo | W | o0 T oo | o0 | -l

4. TONE BURST RESPONSE*

Characteristic: A, [ M He. Burst duration. 1s
Steads level nominal resull = | 34dB

Resull | Detector | Duragion fms] | 1o [ S0} 2u0 ] lua |5 B s 1 3 l
e | indication [gB] | 10 | TW9 ] iie 414} 1m2 (1237 | iase | Ton [ ten iAo
MAX Error [dB| i s L) {itn AR A1 AL1 i A i
¥ [ giw  ndication (8] [ iy L1y § 1 1T 4 I8 L1 o [qme fweal - ] - 1 -
| S FEeeiger | od P Tor fod § ool Ll LAl DL )
SEL B Indication [dB] [RX T (TR 12740 1240 1310 7 [FER (LR J07 (50 [[TTRL) Wy
3 Error [dB| A2 -k il al ] i i <N Ab i il i a0

Steads level nominal resull = THdB

Result | Detector | Duration |ms] 11K A0y 2000 LK
Tnvilication [d8] T4 TN Tin T4

M e e T i BT BT

P M Error [dB] [ b (1] Ao |
i sl Indication [dB] | 720 | s | 667 | 6ik

e Bl 7 S VI BT I ETE
SEL | Indication [dB] | T40 | 7i0 | 70 i |
B = Error [dB] Atk i i i

Stcady level nominal result = TUdB
" Resuli | Detector | Duration jms| | (o] S | 200
Fast Indication [dB] |
Ak [ [Erockl ]
: Glow,  Andication [d5]
: Error |dB|
Indication |di]

__|ErrorjdB] | U

SEL -

lenaslunIuny



5 FREQUENCY RESPONSE*  (electncal)
Characiensne £ boput S 2mY, Nonunal sesul 13448
o atlnhed Felter Response Maevmarredd Felier Respasna

- ti=ibegiions it F-fevely
L CjHa | L|dB]
ot n 12
= Joun | a |
m s | i)
k3
: Al trogesciys e il ogmer salines for the | L ictae hands
-

6. FREQUENCY RESPONSE  (acoustical)
Characieristic Z: [npui: 90 dB.

| Frequency [He| 30 [ A% | 6 ] i35 | 30 | Ew | foeo | Suoo | Jooo | sooo | (i |
Pressure Response |41 03 02 -4 =l |l < A7 -0 7 -4 =33 -5 4
Free Fiehd Response [dB] 03 [ =014 A | A6 41 5 LI il | 1.5 L i b

7. INTERNAL NOISE LEVEL* (elecincal - compensated)

[Charscteristic. | i S T
liﬂhrﬁ_f —__ |IndicaiondB] | w0 ] B
Dctme mider Indication [dB] =37 <47

8. INTERNAL NOISE LEVEL (acoustical - compensated)

Characterstic. A
[Dosimeter [ndication dB] [ <%0~ ]

Moise measurcd u spocial chamber

4 Mu-.un.-d unh microjhode n..sllbralm :uldwlnpcnmm swikched ofl

ENVIRONMENTAL CONDITIONS

e T L S W
ax 1’ ]
TEST EQUIPMENT
liem Manulacturer Maded Serial m. Desription
1. _|SVANTEK | SVANJN L1M7 | Signal generator
i SVANTER SVAN 912A 438 Sound & Vibration Anals ser
3 RIGOIL [ R DMIF0] A3 T3 Digital multimetcr
4 SVANTER Svi3 w7l Acoustic calibrator
5 |GRAS SIAB NG68_ | Sound Inicnsity Calibeior s
[ GRAS A0BP 93290 by~ Pressure Microphone
7 |GRAS_ —_ AN 73420 |ty Freo Field Mic
B [SVANTER | ST - memmhumnmm___ s AR

CONFORMITY & TEST DECLARATION

1 Herew ith Svanick company declares that this instrament has boon calibrated and wesied o comphiance with the imcmal ISCAOUT procedures and
micets all specification grven in the Manualis) or respectinely surpass them,

2 The acoustic calibration was perfomied using the Souwnd Calibrator and is traceable 1o the GUM (Central DiTice of Measures) reference standard -

sound level calibrator 1y pe 4231 No 2292773

3 The informaticen appearing on (his sheet hos been compiled specifically for this instrument. This form 15 produced with advanced equipment &

procedurcs which permit comprehensive quality assurance verification of all daia supplicd herein
4 Ths cabibration sheet shall not be reproduced cxeopt m full, without writien permission of the SVANTER Lid

Rt

Calibration specialist: Krzysztof Kubel .,

lenasluemuny

Test date: 2021-02-23




INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
TNNOVATIVE |

7139 MOO 13, SO1 SUNTINAKORN 11 TAMBON BANG KAEO.

ANST Mafional Accradifafion Board

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND §= Wi Suunfiel Suawgumist $in ACCREDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140 CALIBRATION LABORATORY
Pagelof2.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No : 21-ACT-187
CONSULTANT CO.,LTD. Request No : Req-2021-0523
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class : 1
Manufacturer : SVANTEK Range : 94,114 dB/ 1000 Hz
Model - SV 35A Intrument Status : Used
Serial Number : 73249
1D : UAE.EFM.105/2561

Calibration Environment and Details

Temperature {2322°C)
Humidity + (50 +20%RH )
Barometric Pressure : (1013 +10.0 hPa )
Received Date : 27 April 2021
Calibration Date : 28 May 2021

Location of Calibration : LAB 1 Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 14 May 2022

THD Multimeter 2015 1047765 NIMT 22 January 2022

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (S1).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : ﬂ?e’ Approved By : h ?E/n,
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 28 May 2021

]
The results related only to the item calibrated. The cenificate shall not be reproduced except in full, without written awmiﬁﬂmﬁdﬂ
FRA=70B-ACT- v, 00 155U ﬂHﬂ'ﬁlg



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

ANS! National Accreditaiion Board
ACCREDITED
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7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND Ui BTusafil Buswrame hifin

'E -2 = SRyl )= "AX- - -7 CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (661-2116-7140 fraber

Page 20f 2.

Certificate No : Z1-ACT-187

Request No : Req-2021-0523
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+£dB) Class 1 (+dB)
94 dB / 1000 Hz 93.81 -0.19 - - 0.11 0.25
114 dB / 1000 Hz 113.83 -0.17 - - 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 999.97 0.003 = = 0.02 0.70
114 dB / 1000 Hz 999.98 0.002 - . 0.02 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (%) Class 1 (£ %)
94 dB / 1000 Hz (.18 = 0.17 2.5
114 dB/ 1000 Hz 0.04 - 0.17 2.5

Note :
- Acceptance limit was [EC60942:2017 Class |
= The calibration results exclude the calibrator pressure correction

= The calibration results exclude the microphone volume correction

End of Calibration

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appmvitﬁfi il -eﬁgﬁm
ﬁ:]c - .00 1s5u ﬂ&?hg



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. oo e
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0199

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Cert. No. : ACL21035
Pages : l1of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00609500 / 189689 / 01126

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD, BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260 THAILAND.

£ 23023 ) €€
( 101.3 =3 ) kPa
( 500 £20) %o

14 JANUARY 2021
18-20 JANUARY 2021
25 JANUARY 2021

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; f@z{%/

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-03-051060

lenesliAuAY



SITH ! PO R N SITHIPORN ASSOCIATES CO.,I.TT).
BETRs TR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21035

Job No. : VC64AC0036

Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on I[EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :

|. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-20 03-Feb-21
Waveform Generator 33511B MY 52302742 EF-0008-20 03-Feb-21
Digital Multimeter 33461A MY53220104 EEL.BP. 199/0163  05-Feb-21
Digital Multimeter 33461A MY53220076 EEL.BP. 200/0163  02-Feb-21
Digital Multimeter 33461A MY53220116 EEL.BP. 201/0163  06-Feb-21
Programmable Attenuator MAT-1070 00119 EF-0010-20 04-Feb-21
Condenser Microphone 4180 2977900 AA-1007-20 04-Feb-21
Measuring Amplifier NA-42KAl 34560495 AA-3005-20 06-Feb-21

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

——— lena13lunuAN
FELL..



SITHIPORN; SITHIPORN ASSOCIATES CO,T.TD.

Issociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL21035
Job No. : VC64AC0036

Pages : 3o0f8

QF-TS512-04-03-051060

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 4 - 0.3 N/A
2. Self-generated noise v - 0.2 N/A

3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7

4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v’ - 0.3 0.6
For > 4 kHz to 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v - 0.1 0.2
6. Long - term stability 4 - 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v : 0.1 0.3
10. Peak C sound level v : 0.1 0.35
11. Overload indication v S 0.1 0.25
12. High level stability v - 0.1 0.1
1BNAITUAIUA

LA




SITHIPORN, SITHIPORN ASSOCIATES CO,I.TD,
RESREIATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21035

Job No. : VC64AC0036
Pages : 4of 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.97) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
17.7

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

Frequency Measured value
Weighting (dB)
A - weight 13.6
C - weight 20.3
Flat 26.1
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ’ , Acceptance
Flat C-weight A-weight e
Limits
125 0.3 0.4 0.4 $1.5
1000 0.1 0.1 0.1 + 1.0
8000 0.9 1.0 1.0 +5.0
L@NEIThUAUA

QF-T512-04-03-051060
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

assocliates

Continuation of Calibration Certificate

Cert. No. : ACL21035
Job No. : VC64AC0036
Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ! Acceptance
Flat C-weight A-weight .
Limits
63 0.0 -0.1 -0.1 +2.0
125 0.0 0.0 -0.1 £].5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 +1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 £3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 03
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 <11
136.0 136.0 0.0 1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 1.1
133.0 132.9 -0.1 + 1.1
132.0 131.9 -0.1 +1.1
131.0 130.9 -0.1 =1.1
129.0 129.0 0.0 =4
124.0 124.0 0.0 £ L1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 =) |
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 = 1.1
99.0 99.0 0.0 £ 1.1
94.0 94.0 0.0 2.1
89.0 89.0 0.0 £1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 2]l
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 H 1.1
64.0 64.0 0.0 - 31 [
59.0 59.0 0.0 £ 1.1
54.0 54.0 0.0 - =53 I8}
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 £ 1.1
340 34.0 0.0 i A1
30.0 30.0 0.0 = 1.1
29.0 29.0 0.0 & 1.1
28.0 28.1 0.1 +1.1
27.0 27.0 0.0 ], ]
26.0 26.1 0.1 sl T
25.0 250 0.0 + 1.1
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8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 ~0.1 1.5 5.0
Fast 2 8 117.0 117.0 0.0 1.0:-2.5
200 800 134.0 134.0 0.0 =1.0
o 2 8 108.0 108.0 0.0 185 =50
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.95-5.0
SEL 2 8 108.0 108.0 0.0 1.0 =25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.9 0.5 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
Positive half cycle 1354 135.1 -0.3 +2.0
Negative half cycle 135.4 55,1 -0.3 +2.0
QF-TS12-04-03-051060 Laﬂﬁqi‘hjﬂq‘uﬂu

Lk

i s



SITHIPORN); SITHIPORN ASSOCIATES CO.,I.TD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21035

Job No. : VC64ACO0036
Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.5 89.6 0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k& =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate
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Calibration Certificate

Certificate Number 2021000295

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number  LxT2 Procedure Number  D0001.8378
Serial Number 0005396 Technician Ron Harris
Test Results Pass Calibration Date 11 Jan 2021
Calibration Due
Initial diti As Manufactured
Bl Cobtenm Temperature 2355 °C +0.25°C
Description SoundTrack LxT Class 2 Humidity 539 %RH +20%RH
Class 2 Sound Level Meter Static Pressure 87.37 kPa +0.13kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLxT2C S/N 071541 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 yPa assuming a microphone sensitivity of 50.0
mv/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure DO001.8384:

IEC 60651:2001 Type 2 ANSI 51.4-2014 Class 2
IEC 60804:2000 Type 2 ANSI S1.4 (R2006) Type 2
IEC 612522002 ANSI 51.25 (R2007)

IEC 61672:2013 Class 2 ANSI §1.43 (R2007) Type 2
IEC 61260:2001 Class 2 ANSI 51,11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a $ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to I1SO 9001:2015.

This calibration is a direct comparisan of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Cormrection data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5, 2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Description

Hart Scientific 2626-S Humidity/Temperature Sensor
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2021000295

Standards Used
Cal Date Cal Due
2020-05-12  2021-05-12
2020-08-19  2021-08-19

Cal Standard
006943
007167
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1681 West 820 North

Provo, UT 84601, United States
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Certificate Number 2021000295

Z-weight Filter Response
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Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI 51.4-2014 Part 3: 13 for compliance to

IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; |EC 80804:2000 5; ANS| 51.4:1983 (R2006) 5.1 and 8.2.1; ANSI 51.4-2014 Part 1: 5.5

Frequency [Hz|

6.31
63.10
125.89
251.19
501.19
1,000.00
1,995.26
3,881.07
7,943.28
15,848.83
19,852.62

Test Result [dB]

-0.43
-0.07
-0.04
-0.05
-0.03

0.00
-0.03
-0.01

0.03
-0.09
-0.37

Deviation [dB] Lower limit [dB]  Upper limit [dB]

-0.43 <1.%1 0.33
-0.07 -0.30 0.20
-0.04 -0.30 0.30
-0.05 -0.30 0.20
-0.03 -0.30 0.30
0.00 -0.30 0.30
-0.03 -0.30 0.30
-0.01 -0.30 0.30
0.03 -0.30 0.30
-0.09 -0.42 0.32
-0.37 -0.91 0.41

-- End of measurement results--

Expanded
Uncertainty [dB]
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
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Certificate Number 2021000295
A-weighted Broadband Log Linearity: 8,000.00 Hz
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Broadband level linearity performed according to |IEC 61672-3:2013 16 and ANS| 51.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, |[EC 61252:2002 8, ANSI 51.4 (R2006) 6.9, ANS| 51.4-2014 Part 1: 5.6, ANSI| 51.43 (R2007) 6.2

Level [dB] Error [dB]  Lower limit [dB] Upper limit [dB] Umr:i:"t;':::: Result
36.00 063 -0.70 0.70 0.16 Pass
37.00 0.52 -0.70 0.70 0.16 Pass
38.00 0.35 -0.70 0.70 0.16 Pass
39.00 0.27 -0.70 0.70 0.16 Pass
40.00 0.20 -0.70 0.70 0.16 Pass
41.00 017 -0.70 0.70 0.16 Pass
42.00 0.13 -0.70 0.70 0.16 Pass
43.00 0.09 -0.70 0.70 Q.17 Pass
44 .00 0.06 -0.70 0.70 0.17 Pass
45,00 0.04 -0.70 0.70 0.16 Pass
46.00 0.00 -0.70 0.70 0.16 Pass
47.00 0.01 -0.70 0.70 0.16 Pass
48.00 -0.01 -0.70 0.70 0.16 Pass
49.00 -0.01 -0.70 0.70 0.16 Pass
54.00 -0.04 -0.70 0.70 0.16 Pass
59.00 -0.05 -0.70 0.70 0.16 Pass
54,00 -0.04 -0.70 0.70 0.16 Pass
69.00 -0.05 -0.70 0.70 0.16 Pass
74.00 -0.05 -0.70 0.70 0.16 Pass
79.00 -0.05 -0.70 0.70 0.16 Pass
84.00 -0.04 -0.70 0.70 0.16 Pass
89.00 -0.05 -0.70 0.70 0.16 Pass
94.00 -0.05 -0.70 0.70 0.16 Pass
99.00 0.00 -0.70 0.70 0.15 Pass

104.00 0.01 -0.70 0.70 0.15 Pass
109.00 0.01 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
119.00 0.00 -0.70 0.70 0.15 Pass
124.00 0.01 -0.70 0.70 Q.15 Pass
129.00 0.01 -0.70 0.70 0.15 Pass
134.00 0.01 -0.70 0.70 015 Pass
136.00 0.01 -0.70 0.70 0.15 Pass
137.00 0.01 -0.70 0.70 0.15 Pass
138.00 0.00 -0.70 0.70 0.15 Pass
139.00 0.00 -0.70 0.70 0.15 Pass

== End of measurement results—
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Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI 51.4:1983 (R2006) 8.4.4

Certificate Number 2021000295

Peak Rise Time

Amplifude [dB] Duration [us] i j Expanced
pl | Test Result [dB]  Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
136.95 40  Negative Pulse 134.63 133.15 135.15 0.15 Pass
Positive Pulse 134.59 133.15 135.15 0.15 Pass
30  Negative Pulse 133.68 133.15 135.15 0.15 Pass
Positive Pulse 133.70 133.15 136,15 0.15 Pass
— End of measurement results--
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| 51.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB) Result
135.95 3 OVLD +1.00 0.15% Pass
5 OVLD +1.00 0.15% Pass
125.95 3 -0.13 +1.00 0.15% Pass
5 -0.12 +1.00 0.16 ¢ Pass
115.95 3 -0.13 +1.00 0.15% Pass
5] -0.12 +1.00 0.15% Pass
105.85 3 012 +1.00 0.15% Pass
5 -0.11 +1.00 0.15% Pass
== End of measurement results--
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| 51.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 ovLD +1.00 0.15% Pass
5 oVLD +1.00 0.15% Pass
125.95 3 -0.12 +1.00 015% Pass
5 012 +1.00 015% Pass
115.95 3 -0.13 +1.00 0.15% Pass
5 -0.12 +1.00 0156% Pass
105.95 3 -0.12 +1.00 015% Pass
5 0.13 +1.00 0.15% Pass
== End of measurement results--
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI S1.4-2014 Part 3: 17.3 and 17.4 _
; Expanded
Measurement Test Result [dB| Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
0 dB Gain 93.95 93.90 94,10 0.15 Pass
0 dB Gain, Linearity 40.25 38.40 40.80 0.16 Pass
OBA Low Range 94.00 93.90 94.10 0.15 Pass
OBA Normal Range 94.00 93.20 S4.80 0.15 Pass

— End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North
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Certificate Number 2021000295

Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI S51.4-2014 Part 3: 11.2

Measurement Test Result [dB] Upper limit [dB] Result
A-weight Noise Floor 26.92 36.00 Pass
C-weight Noise Floor 26.66 35.00 Pass
Z-weight Noise Floor 32.59 39.00 Pass

-- End of measurement results--

Total Harmonic Distortion

Measured using 1/3-Octave filters
Expanded

Measurement Test Result [dB] Lower Limit [dB] Upper Limit [dB] Uncertainty [dB] Result
10 Hz Signal 135.18 134.15 135.75 0.15 Pass
THD -66.77 -58.00 0.01% Pass
THD+N -62.56 -58.00 0.01% Pass

-- End of measurement results--
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Certificate Number 2021000295

1/3-Octave Self-Generated Noise
a2
28
24

Measured Level [dB]
&

10 100 100.0 1000.0 10000.0 100000.0
Frequency [Hz]

W Measured =fll=Upper Limt

The SLM is set to low range.

Frequency [Hz| Test Result [dB] Upper limit [dB] Result
6.30 19.25 24 80 Pass
8.00 19.60 24.00 Pass
10.00 17.94 23.50 Pass
12.50 16.63 23.00 Pass
16.00 15.76 22.80 Pass
20.00 14.97 22.40 Pass
25.00 13.94 2230 Pass
31.50 12.87 21.50 Pass
40.00 12.19 20.20 Pass
50.00 11.04 18.80 Pass
63.00 10.28 17.60 Pass
80.00 959 16.60 Pass
100.00 8.90 15.90 Pass
125.00 8.35 15.70 Pass -
160.00 7.80 15.50 Pass
200.00 797 15.20 Pass
250.00 7.59 15.20 Pass
315.00 7.74 15.20 Pass
400.00 8.01 15.70 Pass
500.00 8.35 16.00 Pass
630.00 894 16.60 Pass
800.00 9.57 17.30 Pass
1,000.00 10.28 18.10 Pass
1,250.00 11.10 18.90 Pass
1,600.00 11.87 19.80 Pass
2,000.00 12.78 20.80 Pass
2,500.00 13.64 21.70 Pass
3,150.00 14.54 2260 Pass
4.000.00 15.45 23.50 Pass
5,000.00 16.34 24.50 Pass
6,300.00 17.39 25.50 Pass
8,000.00 18.37 26.50 Pass
10,000.00 19.31 27.40 Pass
12,500.00 20.32 28.50 Pass
16,000.00 21.30 29.50 Pass
20,000.00 22.30 30.40 Pass

== End of measurement results--
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Certificate Number 2021000295

-- End of Report--

Signatory:
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