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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Auareasyau (TSP) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Hunnvuin (Total Dust) (252436235 Ministry of Industry, Thailand
2 [Analytical Balance Respirable Dust Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
3 [UV-VIS Spectrophotometer Aelulnsiaulasenlen (NOx) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
4 |lon Chromatrography lalasiaunaalse (HCY, nsndailain (H,50,), leledu () Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25 -
(I0) Aaesu (QU), ladeulalunaslsv Tuguvesnaaiu (NaOCl as CU) 220380031 Anion (ID#1047)
lalasiaudalng (H29)
5 |Atomic Absorption wian (Fe), finvia (ND), Tasidlay (Cr) Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. 14 May 24 13 May 25 -
Spectrophotometer (AAS) ggQQLﬁw (AL PFBS20031902 Preventive Maintenance
wunilendamn Tuguveaussiiidon Report
6 |Inductively Coupled Plasma lodeunisuaiun Tuguvedlufiey Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) uenila (Mn) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
Equipment for Water Quality Analysis
7 |pH Meter ALTuNIA-Ana (pH) Mettler-Toledo Seven Easy 520/ National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 _
gaumgll (Temperature) 1231155210 Ministry of Industry, Thailand
8 [pH Meter Mettler-Toledo Seven Easy S20 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
9 |BOD Incubator AUADINTOONTLAUNSTNAT (BOD) Arco uc4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAQ.015/2561) (Thailand-Japan)
10 |DO Meter YSI 5100/ Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 R
11B101863 (Thailand-Japan)
11 [Analytical Balance hifuuaglasiu (Fat Oil and Grease) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
Equipment for Water Quality Analysis
12 |Analytical Balance yoauduiavun (Total Solid) Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) asuvIuaRe (SS) C210685394 Ministry of Industry, Thailand
13 |Hot Air Oven Binasewduaiuaseiiaue (TSS) Mermmert UF55/ National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
Ugmm%msﬁqamwﬁq (TDS) B216.1666 Ministry of Industry, Thailand
14 [COD Reactor AMUADINNTONTLUMNLAT (COD) Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
15 [pigestor Unit FLaLdu (TKN) FOSS DT2520 / National Food Institute, 2402957-001-01 23 May 24 22 May 25 R
TECATOR 91794469 Ministry of Industry, Thailand
16 [Dpistillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 _
(Kjeldahl Method) TECATOR 91790524
17 |Atomic Absorption Wan (Fe) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 ,
Spectrophotometer (AAS) Antda (ND) Technologies AA240FS / Technological Research(TISTR) 358/67
laslaw (Cr) MY13160001
18 |Inductively Coupled Plasma PIE (Pb) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies G8015AA / Co. Ltd. Maintenance
MY18030001 Checklist

Due Date of Calibration* :

U3om gluifin wouundas weud Budidesa roudauaun $1in

WiesUfURn1sTATIERMIgIU ISO/IEC 17025

Based on the annual calibration plan. At least 1 time per year.
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../Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
../Balance/BL2024/24 0419 Balance Mettler XP6 B322373893 AIR0192556 2402420 002 01.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../Ion Chromatrograph/24 0423 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../Ion Chromatrograph/24 0423 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../AAS,ICP/24 0430 AAS Perkin Elmer PinAAcle 900F PFBS20031902 UAE HEM 047 2563 PM Checklist P.pdf
../AAS,ICP/24 0430 AAS Perkin Elmer PinAAcle 900F PFBS20031902 UAE HEM 047 2563 PM Checklist P.pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../pH&ISE meter/24 0423 pH Meter SevenEasy 1230525212 UAE WAS 003 2553 C07240167 P.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../DO Meter_Lab/24 0221 DO Meter YSI5100 11B101863 HSU012C 24TW39.pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../Heating Block(COD)/24 0425 Heating Block_Hanna_HI839800-02_UAE.WAS.003_2557_HIT-2417-0568 P.pdf
../Digestor,Distillation Unit(TKN)/24 0523 C Heating Block WAS 011_2560 2402957 001 02 P.pdf
../Digestor,Distillation Unit(TKN)/24 0209 Distillation unit_FOSS_Service Report_KT200_9810.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
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ministry of Indusiry Food industrial Lma'uw Service Certer CALIBRATION 0061
Calibration Certificate

Certificate No.: 2402420-003-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: C252436235
ID No.: UAE.AIR.023/2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved by W‘ﬁ’é

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the |aboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65




\\'."l"jl.r’
\ SN,
BN
JeaEnNssuuBUUNYadsidaanJuasis

> L7
I I I AUEUSNISAaVUUEN1Sa8a mNSsUSI IS "»;,‘/;r\\/’_h\\:\\?
i Ly
e D Foundation for Industrial Development National Food Instiute NSC.TISI-TIS 17025

minisiry of Industy  FoDd Industial Laboratary Service Center CALIBRATION 0081

Calibration Report

Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO

Model: M5204T5/00 Resolution: 00001 g

Serial No.: C252436235 ID Mo.: UAE.AIR.D23/2566

Capacity: 220 g
Date of Calibration: 19 Apri 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 21.7 + L5 “C  Relative Humidity: 65 + 67 %
Place of Calibration: Room 206 Balznce Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Conditio i li ion:
1, Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Reference Standard Model Serial No, Calibrated By Certificate No. Due Date

Standard Weight Class E2 1-500mg 15880 TCS M23111B15 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 November 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFI.BTH 019/23 Quality Reborn QR24-0492 4 March 2025

3. This certification is traceable to SI UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration anly,
i ion Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g}
100 0.000074
200 0.000074
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table,
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100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 0.0002
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F-CS-012 Rewision: 01 Date: 20-04-65
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San guliad sl Foundatian fpr I_nduSrrlal Develcpmenr Mational Food Institute ot NSC.TISI-TIS 17026
ministry of lnusty  FoOd Indusinal Laboratory Senvice Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDOQ
Model: M5204T5/00 Resolution:  0.0001 g
Serial No.: (252436235 ID No.: UAE AIR.023/2566
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results:  (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 ) (9 } (g ) (g } (= g ) L
Unload 0.00000 0.0000 0.0000 0.000094 2.00
0.1 0.10000 0.1000 0.0000 0.000094 2.00
1 0.99998 1.0000 0.0000 0.000087 2.00
5 4,9599¢ 5.0000 0.0000 0.0000%6 2.00
10 10.00002 10.0000 0.0000 0.00012 2.00
20 20.00003 20.0001 -0.0001 0.00014 2.00
50 49.99998 50.0003 -0.0003 0.00012 2.00
70 70.00000 70.0005 -0.0005 0.00017 2.00
100 99.99997 100.0006 -0.0006 0.00017 2.00
150 140.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00

i M 20z

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

Y | b

F-C5-012 Revision: 01 Date: 20-04-65
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i Foundatian far Indusirial Development National Food Instifure
naficnal food mnetitise
minisiry of Industry  FOO Industial Laboratory Service Center

Calibration Certificate

Certificate No.:
Client name:

2402420-002-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XP6
Serial No.: B322373893
ID No.: UAE.AIR.019/2556
Order No.: 2402420

Operation No.: 2402420-002

Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by

Mr.Pheraphat Tuanjit

Approved by / f ""‘if‘

Scientist ( Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Foundation far indusirial Development National Food Instiure Ml NS TISLTIS 17025
Food Iindustrial Laboratary Service Center CALIBRATION 0081
Calibration Repo
port
Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XPG Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 g
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 226 + 1.8 “C Relative Humidity: 48+ 60 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This R li ion:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M23111825 28 Novemnber 2024
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to 51 UNIT
4, This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibrati i
1. Repeatability of Reading:
Nominal Value (g ) Standard Deviation of Reading [ g)
3 0.00000057
] 0.0000019
2, Off-Center Error:
A mass of 2 g was placed and mowved to various position on pan.

The balance reading obtained is given in the table.
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F-CS-012 Revision: 01 Date: 20-04-65
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i Foundation pr Industrial Develcpmemr MNational Food Insfitute NSC.TISI-TIS 17025
ministry af Industy  FOOC Industrial Laboratory Service Center CALIBRATION D061

Calibration Report

Certificate No.: 2402420-002-01
Equipment: Electronic Balance Manufacturer: METTLER TOLEDOD
Model: XP& Resolution: 0.000001 g
Serial No.: B322373893 ID No.: UAE.AIR.019/2556
Capacity: 6.1 0
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results: (Continued)
i i nge: 0-6g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
( g ) (g ) { g ) { g ) (£ g L
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00
0.01 0.0095570 0.009359 -0.000002 0.0000047 2.00
0.05 0.0500010 0.050003 -0.000002 0.0000048 2.00
0.10 0.1000010 0.100001 0.000000 0.0000069 2.00
0.15 0.1500020 0.150002 0.000000 0.0000083 2.00
0.17 0.1700050 0.170006 -0.000001 0.000012 2.00
0.20 0.1999990 0.200002 -0.000003 0.0000083 2.00
1.50 1.4999750 1.499971 0.000004 0.000027 2.00
3.00 2.9999680 2.959959 0.000003 0.000028 2.00
4.50 4.4959810 4.499967 0.000014 0.000022 2.00
b.00 5.9999490 5.999931 0.000018 0.000032 2.00

N gl
pa Apmibact

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

F-C5-012 Revision: 01 Date: 20-04-65




DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfof@gmail.com usC.TisLTIS 17028
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Location of calibration:  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : Approved by : =
S L) roedby:  ofaien
( Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngern )
Technical Manager Quality Manager
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national
standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

ionaslienuniL:



DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Lid.

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

MEC-TISLTS 17025
CALIBRATION D404

Certificate No. :

Environment Condition :

REPORT OF CALIBRATION

SP24-018

Ambient Temperature 25 =5

e

Relative humidity 55 +20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Page 2 of 5

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 pm.

Resolution of UUC : Photometric 0.0001 Abs.

Wavelength 0.1 nm.

\onanslamaua



DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 l 2\
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Hec-TisLTs 17028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5747 0.0033 0.0031 2.00
o 1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
i 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
— 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
e 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionaaslaenuey



DQE Services Co.,Lid.

DQE S i 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices

NSC-TISI-TIS 17025
CALIBRATION 0404

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo(@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
9 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
27 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
I 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
= 0.6430 0.6402 0.0028 0.0055 2.00

enesluRILAY




DQE Services Co..Ltd.
DQE o 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com RICTRLWS {728
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (mm.) k
241.72 242.0 -0.28 0.18 2.00
27945 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2,00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 4724 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k,

which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TIS] accredited

- End of Certificate -

wenanzlaegues
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ARCHEMICA

Certificate of Calibration

353 AquionRFIC : Anion (ID#1047)

()é This certificate is to verify that instrument below are calibrated

+/
Q by Archemica Lab Co.,Ltd.

({33 AquionRFIC S/N : 220380031

5\\5 AS-DV S/N : 220360045

&\ﬁ for e
?@ United Analyst and Engu-sgza ng (_:onsultant Co.,Ltd.

aRCHEMICA LAB GO

o

A , L @orreforg.

-U : Operator Signature : Date : Apr 23, 2024
{_‘ (Mr.Channaron g Khiao-Un)

‘c(:(§ Test Engineer

-‘.‘.). "‘:};“lw s Wl ” "‘“\\_p..--""-f—w.,g,--—fl’a ﬁ‘ "I
) QM%WW(@?(M X c.%? ? 'i--c‘-)}élr
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Qualification Report

PM Check list, CM_0OQ and PQ
AquionRFIC : Anion (ID#1047)
Aquion : Cation (ID#1048)
For
United Analyst Engineering Conslutand Co.,Ltd.

(Validate System 2024)
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P M Anion ID#1047

Preventive Maintenance
Check List
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Checklist ICS Preventive Maintenance

Dionex lon Chromatography
Preventive Maintenance Report
Customer Organization _Name/ Department
United Analyst and Engineering Consultant Co.,Ltd. Khun.Suwan Kongthong /Lab
Engineer Date sl W i 1]
Mr.Channarong Khiao-Un 23-24!Aprf2024

Instrument Detail

Instrument Model ' | Application ; P
AquionRFIC Anion

Instrument components ‘Serial Number : =
AquionRFIC 220380031

AS-DV 220360045

Consumable Detail

Columns Guard Columns | Suppressors | Concentrators | |EtcS
AS18 AG18 ADRS-600 - EGC Il KOH
CR-ATC

Remark: iuziimliou Column,Guard Column un: Suppressor itaann peak shift un: tail

Perform By Archemica

K (FrarrneCoa/C

‘11 Mo "’ '|'1'1 wau :rm*.- _%
o ICHE HIC-#-. LAS CO.LTD k

Customer

za/ﬁpfff?ozsa 22/ 700 /903,

Archemica

Date Date

ionanslupmuny



Checldist ICE Preventive Maintenance

HRCEEITR

General ICS Maintenance Checklist

No, Description Result
25 Poweron'a Connectio | Checked 't A
1 | Instrument powsr on B4 - - 1
- Instrument connection - - Cl

abu

o

Rebuilt injection valve & port
- Rotor seal
- Stator face
- (Optipral) Alxliary Valve Rebuild:
5] Rebuilt auxiliary valve - port
7 - Rator seal
3 - Stator face
‘EheEk Valve Cartridge
g Inlet check valve assembly
10 Qutlet check valve assembly
11 . Verified correct flow orientation

O
Egﬁ”
DooiE

:.m:
B
=3
=
>

Be-l

AR
*
.¢:E
o

%
oo
HREE

i,
I

1}
".::-.

|5 &

14 Piston In primary pump head
15 Piston rinse seal in secondary pump head
16 Fiston seal in secondary pump head
17 - Piston in secondary pump head

T Waste Value and Priming Valve ;-
18 Vaste valve B4
Priming valve ]
Check conductivity cell
Check electrochemical cell

- Working electrode

- Reference electrode

o o o <

0
LJ
&
£]
13 | Piston seal in primary purnp head ]
]
EJ
L]
L]

i

R e 1 o 4

b=t
®.
o

4
e

.

L]
E
SIOCIE
o .
3 &

0
=
o
=
S
2.
o
o
&
=]
o

{DDDDDEf

- Gasket
- Cell bedy
‘ cked: ed: | 'Replaced
Sample Loop | Size 25 0L

End-line filter

) o o

¥ RECOnopoE

Nonon 0 oooERREEOEonE

L]

X

Leak sensor {E
29 Lubricate pump mechanic Il Lubricated -
30 Reconnected liquid lines to the valve - -
31 Recannected liquid lines 1o pump heads & - -
32 Primad pump & - -
33 Checked pump for leaks 4] - -
34 Checked gas for laaks e - -

lnaslueuay



ARG HaMICA

Checklist Sampler Preventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

I <. Serfal'numpber:
] AS-DV 220360045 1.8.0
No. Description Result
‘?i?.; 1
1. | AS-DV power on & - - O
= -

2 AS-DV connection

FAR T
3. | Sampling needle [ X (I [
4. | Sampling tubing (Transfer ling) [ [ O O
5, Reconnect sampling needle & tubing 5 - - O

valve

g, Check carocuse! movement & - - O
7. Check needle movement = “ - [
. . i B

8. Lubricate needle drive : O Lubricated - 1
g, X 1

O O O X
1. - Rotor seal i | O | [
12. - Stator face | O O &
13, - Reconnected liguid line to the n [ n %4

I Others /- comments : -

lnaslueuay



PM Cation ID#1048

Preventive Maintenance
Check List
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A
A‘ Checklist ICS Preventive Maintenance

Dionex lon Chromatography
Preventive Maintenance Report

Customer Organization Name/ Department

United Analyst and Engineering Consultant Co.,Ltd. Khun.Suwan Kongthong / Lab
‘Engineer Date_

Mr.Channarong Khiao-Un 23-24/Apri2024

Instrument Detail

Instrument Model Application

Aguion Cation
_Instrument components ‘Serial Number

Aguion 220340349

Consumable Detail

Columns Guard Columns | Suppressors | Concentrators Etc.

CS512A CG12A CDER-600 5 :

Remark: i hidlamisal#imnioos, System d1liidlfw

Perform By Archemica

A i--..=..I:1'.J v @Waﬂ

U 209

Z (#ae 7o, RN G

\RCHEMICA LAB CO.LTD Customer

925//?437@0.,94

Archemica

2 ?//4/0 v/202¢

Date Date

onaslumuA



Checklist ICS Preventive Maintenance

General ICS Maintenance Checklist

No. Description Result
e ‘Checked | Cleaned |- Replacéd ;
1 Instrument power on £ - -
2 Instrument connection E - -
- InjgstisiiValve RaBild hecked - ;. Cleansd - “Replace
3 Rebuilt injection valve s port C<] O ]
4 - Rotor seal | [l ]
5 - Siator face <1 ] ]
Optional} Alixiliary-Valve Rebiiild ‘Chécked - Cleaned .| Replaced
B Rebuilt auxiliary valve - port I} I
7 - Rotor seal U ]
8 ~  Stator face ] B
7 +Chieck! 'Chicked eplace
9 rnlet check valve assembry B ]
10 Cutlet check valve assembly K
11 Venf ad corract ﬂow onentatmn B4 - -
stdn Seal and Plstnn . :
Piston rinse seal in primary pump head O] B4 O ]
Piston seal in primary pump head [l B4 Il [l
Piston in pAmary pump head O B4 | ]
Piston rinse seal in secondary pump haad ] B 1 O
Piston seal in secondary pump head ] O O
Piston in secondary pump head [l B4 [] 1
2o Waste Valve atd Priring Valve Ghicked |- Cleaned | Replaced N
18 Waste valve <] ] ] 1
19 Priming valve O il U
&, ~Gell Detector: “Chiecked | - Cleaned’ | Replaced:| - R
20 Check conductivity cell ) [l ] H
21 Check elsctrochemical cell ] (] ] B
22 - Working electrode | O O 4|
23 - Reiference electrade Il [l ]
24 - Gasket [T [ [ B
25 - Cell body [ (] (] =
Chetked, [’/ Clearied .| Replaced | "1
26 Sample Loop | Size 25uL 4 ] [] £l
27 End-line fiter ' ] - [l il
28 Leak sensor &4 ] O O
29 Lubricate pump mechanic ] Lub%iated ]
30 Reconnectad fiquid lines to the valve [ | - - ]
31 Reconnected liquid lines to pump heads B - - O
32 Primed pump - - O
33 Checked pump for leaks [ - - ]
34 | Checked gas for leaks | <] - - ]

lnaslueuay



CM 0Q

Chromeleon
Operation Qualification
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Seq: ChromeleonLocal\Archemica\Service Contract\Validate 2024\Station Qual 2024-04-23

Page 1 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

General Information

Instrument Controller:

Client:

Operator:

Computer Name Version Number:
DESKTOP-C4FS3L7 7.3.1 Build 6535
DESKTOP-C4FS3L7 7.3.1.6535

Mr.Channarong Khiao-Un

Overall Test Result: Passed
Comparison Format:
All Parameters: Significant Digits: 10

Reviewer's Signature // Date

WO Wan i.l‘n'.'.'.
ICA LAB CO.LTE

T
uakm o
ARGHEN

K Farrorayc 2 5%/-‘::’ 20200

Operator's Signature // Date

wnaslumuny



Seq: ChromeleonLacalArchemicaiService ContractiWValidate 2024\5tation Qual 2024-04-23

Page 2of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Resulis

Detection Algorithm: Cobra

Calibration Type: Lin, WithOffset

Evaluation Type: Area

Standard Method: External

Calibration Mode: Total

Report Variable Peak Name Status

Offset (cb) Acetanilide ok
Acetophenone ak
Propiophencne ok

Slope (¢1) Acetanilide ok
Acetophenone ok
Propicphenoneg ok

Correlation Coeffi. Acetanilide ok
Acetophenons ck
Propiophenone ok

Variance Acetanilide ok
Acetophenons ak
Fropicphenone ck

Std. Deviation Acetanilide ok
Acetophenaone ok
Propiophenone ok

Rel. 5td. Dev, Acetanilide ok
Acetophencne ok
Propiophenone ok

Variance Coeff. Acslanilide ok
Acetophencne ok
Fropiophenone ok

L]

inaslumuny



Seq: ChromeleonLocalArchemicaiService ContraciiValidate 2024 8tation Cual 2024-04-23

Page 3 of 12

ThermoFisher
SCIENT!FIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Resuilts

Report Varfable

Calibration Point X

Calibration Point Y

Amount [ng]

Resolution (EP)

Resolution (USP}

Peak Asymmetry
{(EP/USP)

Peak Asymmetry
{ALA)

Peak Name Status
Acetanilide ak
Acetophenone ok
FPropiophenone (]9
Acetanilide ok
Acetaphenone ck
Propiophenone ok
Acetanilide ok
Acetophenone ok
Fropiophenone ok
Acetanilide ok
Acetophenone ok
Acetanilide ok
Acetophenone ok
Acetanilide ok
Acetophenone ok
Propiophencne ok
Acefanilide aik
Acetophenone ok
Propiophencone ok

lnaslueuay



Seq ChromeleonLocalvdrchemica\Service ContractiValidate 2024\Station Cual 2024-04-23
Page 4 of 12

ThermotFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable Peak Naite Status
Theoretical Plates Acetanilide ok
{EP) Acetophenone ok

Propiophencne ok
Theoretical Plates Acetanilide ok
{USP) Acetophenone ok

Propiophencne ok
Thecretical Plates Acelanilide ok
(JP} Acetophenone ok

Propiophenone ok
Test Resuit: Passed

lnaslueuay



Seq: Chrometeonlocal\ArchemicaiService Contract\Validate 2024\S3tation Qual 2024-04-23

Page S of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Detection Algorithm:  Cobra

Calibration Type: Lin, WithOffset

Evaluation Type: Area

Siandard Method: External

Calibration Mode: Total

Variable Category | Report Variable Pgak Namae Status

Injection No. ok
Name ok
Type ck
Position ak
Status ok
Volume ok
Difution Factor ok
Weight ak
IntStd ok
InstrumentMethod ak
ProcessingMethod ak

Chramatogram Channel ok
No. of Peaks ok
Chromatogram Start Time ok
Signal Min. ok
Signal Max. ok
Unit ok
Noise ok

Peak Results No, Acetaniide ok
No. Acetophenone ok
No. Propiophenone ok
Peak Name Acetanilide ok
Peak Name Acetophenane ok
Peak Name Propiophenone ok
Ret.Time Acetanilide ok
Ret.Time Acetophencne ok
Ret.Time FPropiophenone ok

inaslumuny



Seq: ChromeleonLocallArchemicalService ContracliValidate 2024 Station Qual 2024-04-23
Page 6of 12 :

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Vari, f
Peak Resulis

[#]

Report Variable Peak Name Status
Abs. Ret.Dev. Acstanilide ok
Ret.Dev.{abs) Acetophanone ak
Ret.Dev.(abs) Propiophenone ok
Rel.Ret.Dev. Acetanilide ok
Retf.Dev.(rel) Acetophenone ok
Ret.Dev.(rel) Propiophenone ok
Area Acetanilide ok
Area Acetophancne ok
Area FPropiophenone ok
Rel.Area Acetanilide ok
Rel.Area (Total) Acetophanone ok
Rel.Area {(Total) Propiophenong ok
Height Acetanilide ok
Height Acetophenone ok
Height Propiophenone ol
Rel.Height (Tetal) Acetanilide ak
Rel.Height (Total) Acetophenone ok
Rel.Height (Total) Propiophencne ok
Amount Acetanilide ok
Amount Acetophenone ok
Amount Propfophenone ok
Concentration Acetanilide ok
Concentration Acetophenone ok
Concentration Prapiophenone ok
Rel.Amount Acetanilide ok
Rel.Amount Acetophenona ok
Rel.Amount Propiophenone ok
Peak Width (D%) Acetanilide ok
Peak Width (D%) Acetophenone ok
Peak Width (0%} Fropiophenone ak
Peak Width {5%) Acetanilide ok
Peak Width {5%) Acetophenone ok
Peak Width {5%) Fropiophenone ck
Peak Width (10%) Acetanilide ok
Peak Width (10%) Acetophenong ak
Peak Width (10%) Fropiophenone ok

inaslumuny



Seq: ChromeleanLocalArchemicaiSenvice ContractWalidate 20243 S5tation Ciual 2024-04-23
Page 7of 12 '

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variabje Category | Report Variable Peak Name Status
Peak Results Peak Width [50%) Acetanilide ok
Peak Width [50%) Acetophenone ok
Peak Width (50%) Propiophenone ok
Left Width {0%) Acetanilide ok
Left Width {0%} Acetophenone ok
Left Width {0%} Propiophencne ok
Right Width (0%) Acetanilide ok
Right Width [0%) Acetophenone ok
Right Width (0%) Fropiophenone ok
Peak Start Acetanilide ok
Peak Start Acetophencne ok
Peak Start Propiophenone ok
Peak Stop Acetanilide ok
Peak Siop Acetophenone Dk
Peak Stop Fropiophenane ok
Peak Start Value Acetanilide ak
Peak Start Value Acetophenone ok
Peak Start Value Propiophenone ok
Peak Stop Value Acetanilide ok
Peak Stop Value Acetophenone ok
Peak Stop Value Fropiophenone ok
BL-Value Peak Start Acetanilide ok
BL-Value Peak Start Acetophenone ok
BL-Value Peak Start Propiophenone ok
BL-Value Peak Stop Acelanilide ok
BL-Value Peak Stop Acetophenone ok
BEL-Value Peak Stop Fropiophencone ok
Type Acetanilide ok
Type Acetophenone ok
Type Propiophenone ok
Resolution {EP) Acetanilide ok
Resolution{EP) Acstophenons ok
Resolution{lJSP) Acetanilide ck
Resoiution{USP) Acetophenone ok
Asymmetry(EP) Acetanilide ck
Asymmetry(EP} Acetophenone ok
Asymmetry(EP} Fropicphenons ok

inaslumuny



Seq: ChromeleonLocalArchemicaiService Contract\Walidate 2024\5tation Gual 2024-04-23
Page 8 of 12

ThermoFisher

SCIENTI

F1C

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Categqory

Peak Results

Peak Calibration

| Report Variable Peak Name Status
Asymmetry(AlA) Acetanilide ak
Asymmetry(AlA) Acetophenone ok
Asymmetry(AlA) Propiophencne ok
Theor. Plates(EP) Acetanilide ok
Theor. Plates(EF) Acetephenone ak
Theer. Plates(EP) Propiophencne ok
Theor. Plates(USP) Acetanilide ok
Thegr. Plates(USP) Acetophenone ok
Theor. Plates(USP) Fropiophenone ok
Theor.Plates (JP) Agetanilide ok
Theor. Plates{JP) Acetophenone ok
Theor. Plates{JP} Fropiophenone ok
Cal.Mode Acetanilide ok
Cal.Mode Acetophenone ok
Cal.Made Propiophenone ok
Cal.Type Acetanilide ok
Cal.Type Acetophenone ok
Cal.Type Propiophenone ok
Weights Acetanilide ok
Weights Acetophenone ok
Weights Propiophenane ok
Calibr. Coefficient CO Acetanilide ok
Calibr, Coefficient GO Acetophenong ok
Calibr. Coefficient COD Propiophenone ok
Calibr. Coefficient 1 Acetanilide ok
Calibr. Coefficient C1 Acetophenone ok
Calibr, Coefficient C1 Propiophenone ok
RF-Value Acetanilide ok
RF-Value Acetophenone ok
RF-Value Propiophenone ok
No. of Paints Acetanilide ok
No. of Prints Acefophenone ok

inaslumuny



Seq: ChromeleonLocalArchemical\Service ConlractiValidate 2024\Station Qual 2024-04-23
Page 9 of 12

ThermokFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variable Category
Peak Calibration

Report Variable Peak Name Status
No. of Points Prapiophancne ok
No. of Peints{disabled) Acetanilide ok
No, of Points{disabled) Acetophenone ok
No. of Points{disabled) Propiophenone ok
Variance Acetanilide ok
Variance Acetophenone ok
Variance Propiophenone ok
Var.Coeff Acetanilide ok
Var.Coeff Acetophenone ok
Var.Coeff Propiophenone ak
Std.Dev. Acetaniiide vk
Sid.Dev. Acetophenone ok
Std.Dev. Propiophenone ok
Rel.Std Dev. Acetanilide ok
Rel.5td.Dev, Acetophenone ok
Rel.5td.Dev. Propiophenone ok
Corr.Coeff, Acetanilide ok
Corr.Coeff. Acetophenoneg ok
Corr.Coeff. Fropiophenone ok
R-Square Acetanilide ok
R-Square Acetophenone ok
R-Square Fropiophenona ok
Adj. R-Square Acetanilide ok
Adj. R-Square Acetophenons ok
Adj. R-Square Propiophenone ok
X Acetanilide Gk
X Acetophenone ck
X Fropiophenone ck
Y Acetanilide ok
Y Acetophenone ck
Y Propiophencne ok
w Acetanilide ok
W Acetophenone ok
w Propiephencns ok
F{X} Acetanilide ok
F{X) Acetophenone ok
F{X) Propiophenone ok

inaslumuny



Seq:; ChromeleonLacalArchemicaiService ContraciiValidate 2024\Station Qual 2024-04-23
Pags 10 af 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Freqguently Used Parameters: Comparison with Expected Results

Variable Category.
Peak Calibration

Component

Report Variable Peak Name Stafis
Residual for Cal.Point X Acetanilide ok
Residual for Cal Point X Acetophencns ok
Residual for Cal.Point X Propiophenone ok
Calibration Point Status Acetanilide ok
Calibration Point Status Acetophenons ok
Calibration Point Status Propiophenone ok
Amount Acetanilide ok
Amount Acetophenaone ok
Amount Propiophenone ok
Cal. Type Acetanilide ok
Peak Type Acetanilide ok
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Group Acetanilide ok
Factor Acetophenoneg ok
Amount Acetanilide ok
Conc.Unit Acetophencne ck

lnaslueuay



Seq: ChromeleonLocallArchemice\Service ContractivValidate 2024\Station Qual 2024-04-23
Page 11 0f 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

Variabie Category

Paak Purity

Test Resuit;

Report Variable Peak Name Status
PPI Acetanilide ok
PPI Acetophenone ok
PPI Propiophenone ok
RSD PPI Acetanilide ok
R3D PPI Acstophenone ok
RSD PPI Propiophenone ok
Match Acetanilide ok
Match Acelophencne ok
Match Propiophenone ok
RSD Match Acetanilide ok
RSD Match Acetophenone Gk
RSD Match Propiophenone ok
Rel.Max at Acetanilide ok
Rel.Max at Acetaphenone ok
Rel.Max at Propiophenone ok
Passed

lnaslueuay



Seq: ChromaleonLacalArchemica\Service ContractiValidate 202435tation Qual 2024-04-22

Page12ofiz2

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 3
System Suitability Test: Comparison with Expected Results

Variable Catogory
System Suitability

Test Case

System Suitability
Test Case Result

Test Result:

Report Variable Stafus
Numhber ok
Name ok
Inj.Condition ok
Eval. Formula ok
Operator ok
Statistics ok
Rounding ok
MinimumNumberOfinjections ok
MaximumNumberOfinjections | ok
Channel ok
Peak ok
Ref. Value Formula 1 ok
Ref. Value Formula 2 ck
N.A, ok
Inj. Eval. Result ok
Eval. Result ok
Peak Result ok
Injection Condition Result ak
Ref. Value 1 ok
Ref. Value 2 ok
Result ok
Message ok
Average ok
Count ok
Maximum ok
Minimum ok
Range ok
Rel. Range ok
Rel. Std. Dev. ok
Std. Dev. ak
Sum ok
Passed

inaslumuny



SOFTWARE 0Q

Chromeleon
Part 1 - Verification of Selected Resulls PASS
Part 2 - Most Frequently Used Parameters: Comparison with Expected Results PASS
Part 3 - System Suitability Test: comparison with Expected Results PASS

OVERALL TEST RESULT: PASS -1l T me mo 1,

Field Service Representative Signature: Customer Signature:
Y R -
Date: ‘2?/;4)5"'/202 s Date: <93/Ar /::342,94‘
A v
RPG Reperts v2.063 23-Apr-2024
® 2024 Thermo Fisher Scientific Software OQ Repari Page 1 of 1

iwnanslumuny



PQ Anion ID#1047

Performance Qualification
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TEST EQUIPMENT AND STANDARDS ThermoFisher

SCIERNTIELC

Test Equipment

Equipment Manufacturer Model Serial Number Cal/Ver Date Good Until
Multimeter Fluke 289 27970244 N/A NIA
Thermocouple Fluke K-Type 27970244 N/A N/A
Balance Mettler Toledo AB204-3 1129361010 N/A N/A
IC Qualification Thermo Scientific Test Box 21379153 N/A N/A
NIA N/A N/A N/A N/A N/A
Standards/Chemicals
Description Manufacturer Concentration Part Number | Lot Number Expiration Date

Nitrate Thermo Scientific 5 ppm 060254 231226 Dec-2024
Nitrate Thermo Scientific 10 ppm 060254 231226 Dec-2024
Nitrate Thermo Scientific 25 ppm 060254 231226 Dec-2024
Nitrate Thermo Scientific 50 ppm 060254 231226 Dec-2024
Nitrate Thermo Scientific 100 ppm 060254 231226 Dec-2024
Nitrate Thermo Scientific 1000 ppm 060254 231226 Dec-2024

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

=]
féel‘”;
RRCHE ) COLLT
Field Service Representative Signature: Customer Signature:
e
K. Qo par N g
Date: 2—5//4}:’* /20248 Date: 23/ . /D@5
s -
RPG Reports v2.063 23-Apr-2024

© 2024 Thermao Fisher Scientific Test Equipment and Standards Report Page 1 of 1
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NOISE AND DRIFT (CD) ThermoFisher
SEIENTITILIFI L
[
| 20 A
15 -+ 0
| & 10 A
| =
= 8 7
& o A
-5 4
'1D L] T T T T T 1
0.0 5.0 10.0 150 200 25.0 30.0 350
Minutes
Information
System ’
Nama Aguion RFIC
Detector
SN 220360045
Data Path chrom://desktop-c4fs3l7/ChromeleonLocal/Archemical/Service Contract/Validate 2024/1PM1PQ 23-04-
24/Anion/IC 0OQ.seq/278.smp/ECD_1.channel

Noise and Drift

Test Measured (nS) 0Q Limit (nS) Result Conversion Factor
MNoise 1.1 n8 <20 nS PASS 1000
Drift 16.1 nS/hr = 20.0 nSihr PASS 1000
OVERALL TEST RESULT: PASS
ARCHEMICA LAS CO.LTD
Field Service Representative Signature: Cugtomer Signature:

PR e 22w

et

Date: 23/’.4}9’/252 w

Date: :Sﬁ/ﬁ?p(/ Loy

RPG Reports v2.063
@ 2024 Thermo Fisher Scientific

23-Apr-2024
Noise and Drift (CD) Report Page 1 of 1
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REPEATABILITY (CD) Thermo Fisher
SCIENTIFIC
Information
' System Name Aguion RFIC
Detector SN 220360045

Data Path ChromeleonlLocal://Archemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/Anion/IC OQ

Peak Results

Sample Name Injection Volume (pL) Retention Time (min) Area
Repeatability 01 25 0.265 2.825
Repeatability 02 25 0.265 2.822
Repeatability 03 25 0.265 2.831
Repeatability 04 25 0.265 2.835
Repeatability 05 25 0.265 2.834
Repeatability 06 25 0.265 2.836
Repeatability
Test Measured (% RSD) 0Q Limit (% RSD) Result
Retention Time 0.0 =5.0 PASS
Area 0.2 <1.0 PASS

OVERALL TEST RESULT: PASS

RPG Reports v2.063

@ 2024 Thermo Fisher Scientific

Field Service Representative Signature: Cus_;_orne,' Signature:
23Apr/202% Date: <93/oy /2B
f 7

23-Apr-2024

Repeatability (CD) Reporl Page 1 of 1
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CARRYOVER (CD) ThermoFisher
SCIENTIFIC

Information
System Name Aguion RFIC
Detector SN 220360045
Data Path ChromeleonLocal://Archemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/Anion/IC OQ

Peak Results

Sample Name Injection Volume (pL) Retention Time (min) Area
Reference Blank 25 0.265 0.053
High Standard 25 0.265 49,734
Carryover 25 0.265 0.051
Results
Test Observed (%) 0Q Limit (%) Result
AREA 0.00 <0.10 PASS

OVERALL TEST RESULT: PASS ..,

Field Service Representative Signature: Customer Signature:
Date: 2—3_/"4P”/2‘32}Q Date: 22 /}?,Or/m-ﬁ‘
7
RPG Reports v2.063 23-Apr-2024
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DETECTOR LINEARITY (CD) Th -
ermoFisher
SGCGLENTILFITC
100
a0 o
i r—'/{-ﬂ
= 704
.? ED =
b = 50 -
E 40 -
o 30 -
o /_Er///cr
:he My
o — T T T
0.0 20.0 40.0 &0.0 80.0 100.0 1200
Concentration
Information
System Name Aquion RFIC
Detector SN 220360045
Data Path ChromeleonLocal:/f{Archemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/Anion/IC OQ

Peak Results

Sample Name Concentration Peak Height Calculated

Detector Linearity 01 5 5.872 4.82

Detector Linearity 02 10 10.298 9.68

Detector Linearity 03 25 23.794 24.52

Detector Linearity 04 50 48473 51.65

Detector Linearity 05 100 91.855 99.34

Linearity

Test Observed 0Q Limit Result
r 0.999 =0.999 PASS

OVERALL TEST RESULT: PASS =%y, .11

Field Service Representative Signature: Customer Signature:
[ torFmRE ywvor
Date: 23 /4pr /2020~ Date: 28 /ppy /. 00.99

RPG Reports v2.063
© 2024 Thermo Fisher Scientific

23-Apr-2024
Detector Linearity (CD) Report Page 1 of 1
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ELUENT GENERATOR TEST

ThermoFisher
SCIENTIFIC

EG Current Test

Set Point (mM) Expected (mA) Reading (mA) Deviation (mA) 0Q Limit (mA) Result
1.00 1.6082 1.604 0.00 + 0.01 PASS

5.00 8.041 8.019 0.02 + 0.05 PASS

10.00 16.082 16.037 0.05 +0.10 PASS
50.00 80.41 80.17 0.24 + 0.50 PASS
100.00 160.82 160.32 0.50 +1.00 PASS

OVERALL TEST RESULT: PASS .o . oy

ARCHTVILA LA Wl

Field Service Representative Signature: ustomer Signature:
Date: 23 Apr/2p2 ¢ Date: 23 /Aoy /203«
F
RPG Reports v2.063 23-Apr-2024
© 2024 Therma Fisher Scientific Eluent Generator Test Report Page 1 of 1
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IC PUMP FLOW RATE ACCURACY ThermoFisher
SCIENTIFLE

IC Pump Flow Rate

Set Point (mL) (mL/min) Reading (mL/min) Deviation (%) 0Q Limit (%) Result
0.5 0.4995 0.100 +2.0 PASS
1.0 0.999 0.10 +2.0 PASS

OVERALL TEST RESULT: PASS . . wou i
Field Service Representative Signature: Customer Signature:
) YO
Date: 23/Apr /202 to Date: 92 /A yA90:94
7 4
]
RPG Reports v2.063 23-Apr-2024
© 2024 Thermo Fisher Scientific IC Pump Flow Rate Accuracy Report Page 1 of 1
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TEMPERATURE ACCURACY ThermoFisher
SCIENTIFILE

Column Compartment

Set Point (°C) Reading (°C) Deviation (°C) 0Q Limit (°C) Result
30.0 30.5 0.5 +2.0 PASS

OVERALL TEST RESULT: PASS

Field Service Representative Signature: Customer Signature:
Jo (Lo ONE NP :
Date: 2 3/‘/:'/5’ /202 o Date: Qﬁﬁﬂ/awo?q
T g
L]
RPG Reports v2.063 23-Apr-2024
@ 2024 Thermo Fisher Scientific Temperature Accuracy Report Page 1 of 1
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0Q EXCEPTIONS AND COMMENTS ThermoFisher
SCIENTIFIC

N/A
Remainder of Page Intentionally Blank
U3 DYEIANTT LAY il
ARCHENICA LAS CO.LTD
Field Service Representative Signature: Customer Signature:
S e N RO \S}’Jﬂ@‘f?
Date: 23 /A /202 Date: £3 /gy /2085
Fa
-

RPG Reports v2.063 23-Apr-2024
@ 2024 Thermo Fisher Scientific OQ Exceptions and Comments Report Page 1 of 1
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0Q REVIEW AND COMPLETION ThermoFisher
SCIENTILFIC

These Operational Qualification Results should be reviewed by the Customer. If the gualification is accepted, both the
Customer and the Service Representative should sign the Operational Qualification Results, below.

OPERATIONAL QUALIFICATION RESULTS

Based upon the actual results obtained, this Operational Qualification PASSED the acceptance criteria described in
the Operational Qualification in the Installation Checklist procedure.

Service Representative

A Field Service Representative signature below confirms the completion of all aspects of the Operational Qualification
and have concluded that the system has been successfully verified to be operating as required.

Customer

A Customer signature below confirms the completion of all aspects of the Operational Qualification have been
completed and that the system has been successfully verified to be operating as required.

ARCHEMIA LAD

Ui ansindl q
ARCHEMICA L
Field Service Representative Signature: Customer Signature:
K BomiBRoPE N
Date: 2 3/14/”‘/2‘3290 Date: ﬁé/ﬁﬁ/ai@&y

RPG Reports v2.063
& 2024 Thermo Fisher Scientific
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PinAAcle 900F
Preventive Maintenance Report

Company Name: UAE Consultant Co., LTD.

Instrument Location: 41 Sukumvhit Rd.,
Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

bONET



PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.

Address

. 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
(Instrument Location):

Serial Number: PFBS20031902 PM Number: 20f2
Customer Name K. Yainda Telephone 095-5580049
(if applicable): Number:
Custcfmer Support K. Chayanan Service Order WO0-02787590
Engineer Name: Number:
Next PM Due
Date PM Performed: 14-May-2024 Date: 14-Nov-2024
(DD-MMM-YYYY) :
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinElmer’

Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

PinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7
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Component List

Component / Specific Model Serial # Configuration Notes
PinAAC|e900F PFBS20031902 Syngistix V .4.0.1.1935
Fias100(New Install) 100524040501

Parts Lists

Parts Included with the PM

Part Number (if A .
art u ber (i Description Quantity
applicable)
B0501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) |N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired Dat
; ; Description ualit Batch/Lot # xpired Date
(if applicable) 8 Q ¥ / (MM/YY)
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number (if . . A
art u 2 ] Description Quantity Batch/Lot # Bl
applicable) Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
PinAAcle 900F Preventive Maintenance Report (PM) Page 2 of 7
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Additional Tools Required for PM

(l:f;tp::i‘:;:g ) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030819-010130
N3050152 Ni Lumina HCL 1 052719-020020

PinAAcle 900F Preventive Maintenance Report (PM)

Page 3 of 7
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

£ Review the instrument performance with the customer and document any recent
problems.

B Inspect the customer log book and make any appropriate PM entries.
B perform general inspection of system for cleanliness.

2. PCInstrument Software:

B Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

& Inspect and clean all fans and filters. Replace filters if necessary

& Inspect all gas lines for leaks and/or wear. Replace if needed.

B clean exterior of the instrument.

&) Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

B Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

£ check the drain system for signs of wear. Replace worn or damaged parts.

B Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4. Electrical:

B Inspect PC boards. Clean if necessary.
& Carefully check all internal and external cable connections.

B Check instrument firmware revisions upgrade to current levels (if necessary)
B Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
B Inspect and clean the sample compartment windows, if needed.
&) Inspect optics. Clean or replace if necessary,

6. Gasses:

Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
B Verify that the acetylene filter and air filter element is dry. Replace if necessary.

PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 \
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7. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Burner Head Sensor Choosmg Nltrous.0x1de as the oxidant Active Passed

should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

Certificate Value
Parameter Specification Test Result: P Fail
P at 553.6 nm (Abs.) est Results RSy

1.0 A ND Filter + 5% from Cert. 0.9995 1.0143 Passed

0.2 A ND Filter + 5% from Cert. 0.1936 0.1966 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation £0.010 0.002 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail

Standard Deviation <0.001 0.0002 Passed

PinAAcle 900F Preventive Maintenance Report (PM) Page 5 of 7
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8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter Specification Results Pass/Fail

Standard Deviation <0.010 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail

Standard Deviation =0.005 0.002

Passed

8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low
wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation <0.005 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Standard Copper Sensitivity SPECiﬁcation Results (Abs.) Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.8005 Passed
10. Review:

B Review with the customer PM work performed.
B Review with the customer routine maintenance procedures.

B Discuss recommended customer supplied materials to have on hand.
B Attach PM sticker.

PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 \
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes El Fails [1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

%"W’W 14-May-2024
: (DD-MMM-YYYY)

Authorized Customer Representative Date:

N
ARG
, (DD-MMM-YYYY)

PinAAcle 900F Preventive Maintenance Report (PM) Page 7 of 7 \
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Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, [ssued: 21 January 2022 o%s i .
Dacument Number: G8O14-90075 Page L of 1 e ® oo Agllent

@ Agilent Technologies, Inc. 2022 L i
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Agilent
Agllent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Qutcome

Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

e [f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

RN
Revision: A.02, Issued: 21 January 2022 %’ "
Document Nurmber: GB014-90075 Page £ of 1 e ¥ o Agllent
@ Agilent Technologies, Inc. 2022 AT

lenanslumIuA



Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS Lab

From Insight to Outcome

Important Customer Web Links

e To access Agilent University, visit http://www agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

»  Sample Prep and Containment

-

Chemical Standards
= Analysis

« Service and Support

Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube .com/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

. Agilent

Revision: A.02, Issued: 21 January 2022 % i
Document Number: GB014-90075 F‘agezl of = s
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Ag:lent
Agilent 5100, 5110 Preventive Maintenance Checklist rOSS Lab

From Insight to Dutcome

Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

* Only select those pages that relate to the system or module being serviced.
¢ Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v"*.

s Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

¢ Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

o (Complete the Service Review section together with the customer.
s Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

» Ask the customer to sign the Service Verification section including the customer's and your
signature,

Revision: A.02, |ssued: 21 January 2022 .
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight 1o Outcome

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID 1O NDN 10P-0tS

Uwnided ‘E’mg\\sf,l\ ) Emﬁmeei'mﬁ Con S;u\li?sw'iji

List System Component Product Numbers List the Serial Numbers of each Component
X G <ok WY %03 600Y

2

3

4

5

6.

7

8.

9.

ICP-OES Configuration Table Circle the type or write in the type if other

N_e:bullzer Type SeaSpray | Conikal | Other i

Spray Chamber Cyclonic Single Pass [(Cyclonic Double PassY Other |

| Torch Radial | Other
' Torch Type One Piece [ Semni Demountable)| Fully Demountable | Other

Injector Diameter 24mm 1.4mm | 0.8mm | Other
Injector Material Ceramic | Other

.. : ..
Revision: A.02, Issued: 21 January 2022 = o b -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

Fram Insight 10 Outcome

Preparation

B 0 GOEBESEEGEE

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. g1®

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

" ® e
Revision: A.02, |ssued: 21 January 2022 “e%" =
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

Fram Insight to Dutcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
E/ Run Instrument Performance test.
IZf Record results in Instrument Performance Test Results Table = Pre-PM.

Clean and inspect ICP-OES system

E]/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. Wi f
Remave and clean instrument water inlet filter.

BOE EEEEE B BE

Agilent Water Recirculator

[1 Service not applicable

ﬁ Drain cocling fluid and remove any particles from the chiller reservoir
[T Remove, clean and reinstall water inlet metal mesh filter if present.
[ Re fill with Agilent Cool Clear cooling fluid.

E( Clean the coaling system Air filter and the condenser.

I,
Revision: A.02, Issusd: 21 January 2022 “2®%e" =
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

SPS 3 Auto Sampler

7 Service not applicable

[0 Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

O00

SPS 4 Auto sampler

Ij Service not applicable

[J Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,

i

[0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

O

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

O

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

L] Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

B/ Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear
Check high flow pump for signs of leaks

B 8 EE

. - -
. - -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

Fram Insight 1o Dutcome

ICP-OES adjustment

F Check position of Zn peak, adjust if required.

] Check Argon Ratio, adjust to specified value if required.
Ef Perform Detector Calibration.

Ij Perform Instrument Calibration.

Record Post-PM instrument performance

@ Run Instrument Performance test.
M Record results in Instrument Performance Test Results Table - Post PM.
A For systems using ICP Expert version 7.3 and above, run the following Instrument tests

= Subsystem Communications Test
& Air Flow

@ Water Flow

& Gas Flows

@ RF Generator

@ Camera Test

[ Optics Test

[41 Nebulizer Test

v Record the result in the Instrument Test Results Table

o R
Revision: A.02, Issued: 21 January 2022 ‘o%e" -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS Lab

Fram Insight 10 Outcome

Restore Instrument

[1 For HF applications, ask the customer to reinstall their sample introduction system. w16
[ Leave system in an idle state: on and purging.

Ef Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systemsina compliant environment may need additional
documentation.

B EEAEEALAEEE

Complete the Signature Page with both Service Engineer and Customer signatures.

e
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Agilent 5100, 57110 Preventive Maintenance Checklist

Test Results

Instrument Performance Test Results Tabl

e

Agilent
CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
£n 213.857 nm SRBR \500. % 29V, & 4\24. % Eags. 9
Mn 257.610 nm SRBR 2005, 0 1487 1 Y5093 % 313320 6
Al 396.152 nm SBR 4.9 AD A. 3 234
K 766.491 nm SBR 5. % 2.\ A g 45.3

* Axial result is not applicable for GB016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test

Result
Subsystern Communications Test ?a g5
Air Flow % $S
Water Flow ?&fu 5
Gas Flows ‘?3 S
RF Generator ?3 55
Camera Test ? 555
Optics Test ?a 85
Nebulizer test \?& &S

Revision: A.02, Issued: 21 January 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Table

Agilent

CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only,

Measurement Standby Mode Plasma On
Mains Voltage 224, 444 VAC 296 %3\ VAC
Mains Current 0. 0%\ A 0.1 05 A
Instrument Temperature 27 bl s 23.5 b
RF Air Flow (sensor speed) A D Hz W) Hz
Plasma Exhaust Temperature Na measurerment £3.% °C
Water Flow Oscillator No measurement N, BA L/min
Water Flow Detector 0.%6 L/min 0. %\ L/min
Water Inlet Temperature e *C Ne 3 ‘C
Polychromator Temperature 315 0 °C 350 °’C
CCD Temperature = A0\ °C -39 % °C
Thermal Stabilizer 35 0 'C 35.0 %t
Argon Supply Pressure C4%.92 kPa 504,55 kPa
Purge Gas Supply Pressure*] CAG.FE kPa LA2 A\ kPa
Option Gas Supply Pressure*] - kPa - kPa
Nebulizer Flow No measurement 0.30 L/min
Nebulizer Back Pressure No measurement \D%, 4.3 kPa
Plasma Gas Flow Mo measurement 1R L/min
Auxiliary Gas Flow No measurerment A OD L/min
RF Pawer Mo measurement 1904 3 W
RF Supply Current No measurement 4.45% A
RF Supply Voltage MNo measurerment J04, 4% v

*1 If option installed

SocmentNomber GOOVLS007S pege Lot 1 ---Z::--- Agilent
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Qutcome

Consumed PM Parts

Product or Model# Quantity

Part Description Part Number where used consumed
) i . GB010A, GBO114A,
fixial Pre-Optic Window G8010-68014 GRO014A/GROT5A A
Radial Pre-Optic Window GBO10-68015 All \
: , : Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Bocircilston -
Purge Gas Filter 58010-60136 All 1
Air inlet filter G8000-68002 All A
High Capacity Air Filter GB010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 G8494-60002 GB494A/GBA9S -
Rotor seal for 4 part valve for AVS4 G8493-60002 GB493A &
-mse salution to rinse station 2.5mm id x G8470-80123 SPS 4 3
Barb connector 2.5mm-1.5mm ID GB410-80124 SPS4 =
PVC waste tubing,8Bmm od x 5mm id, 2m GB410-80122 SPS 4 =

Additional Parts may be required from engineer's stock:
X axis drive belt 5410047500 SPS3 =

Z axis drive belt 5410047400 SPS3 &

Peristaltic pump tubing, PVC SalvaFlex, 3

bridged, 3710049000 SP54 -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

ﬁ Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued: 21 January 2022 .
Document Number: G8014-90075 Page\Dof J& ""...'" Agllent
@ Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Agilent
CrossLab

Fram Insight to Qutcome

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number;
€009 00
Service Engineer Name:
‘Ea\nja‘v- oty .
Service Engineer Slgnature
Kaw ;}g\mm

Tc-tal numb

Revision: A.02, Issued: 21 January 2022
Document Number; GBO14-90075
© Agilent Technologies, Inc. 2022

of pages in this document;

Date Service Completed:
04 Wov 2024

Customer Name:

HPhotm Onkaong

Customer Signature:

fpham Oy hoﬂj

pagellrof M Agllent
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(Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Yersion

Tested By

Test Completed On

Result Surmmary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Agilent S100/5110 VDV ICP-CES
G3Q11A/GBD15A
MY 18030001

7.3.1.9507

3442

Pre Test_ PM_Kanyakorn S.
11/4/2024 9:19:10 Al

Skipped
Skipped

Skipped
Skipped
Skinped
Skipped

Skipped
Skipped

Pass
Fail

Pass

Fage 1of4
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Resolution Test Pass
Element Wavelength Specification  Width
N{174.213 nm) <940 .98
As (188.980 nm) =820 6.17
C (193.027 nm) £ 11.50 8.30
Mo (202,032 nm) £8.20 8.33
Cr(206.158 nm) = 13.40 898
Zn (213.857 nm) <870 6.60
Pb (220 353 nmy} £950 7.09
Co {228.615 nm) £17.20 11.67
Bz (230 424 nm) £9.40 7.20
Mn {257 810 nm) £13.30 943
Mn (260.568 nm) € 20.30 1411
Cr (267.716 nm) < 11.00 8.04
Cu (324.754 nm) 22500 18.97
Cu (327,395 nm) =14.20 11.23
Sr(338.071 nm) £ 33.50 24,30

| Ba {455,403 nm) 4400 33.47

Sr (460 733 nmy) < 36.00 17.23

Ba (493.408 nm) = 36.00 2537

Ba (614.171 nm) 5 42.00 25 54

Ar{675.283 nm) =74.00 5B.51

K (766.491 nm) < 80.00 65.86
Page 2 of 4

lenanslunIuAy




Sensitivity Test

Fail
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) =450 SRBR 104 .1 783.0 50.8
Se (196.026 nm) 2 41,0 SRBR 8786 862.0 79.7
Zn {213.857 nm) = 1421.0 SRBR 1500.8 41823.3 749.0
Pb {220.353 nm) z 46.0 SRBR 1707 2432.0 1748
Mn {257.610 nm) z 3318.0 SRBR 3915.0 264700.2 4420.0
Al (396.152 nm) >34 $BR 7.7 484548 5563.2
Ba {493,408 nm) z 340 SBR 459 19667197 41803.8
K {786.4%1 nm) = 1.8 SBR 5.7 55038.2 148877
Axial
Etement Wavelength Specification  Method  Ratio Standard Blank
As (188,980 nm) =2080 SRBR 126.5 1498.8 119.0
Se (186.026 nm}) z159.0 SRER 120 17736 197.8
Zn {208.200 nm) 2234.0 SREBR 458.0 B8784.2 1997
Zn {213.857 nm} > 1743.0 SRER 2217 4 85597.6 17897
GCd {214.439 nrm) 24327.0 SRBR 1819.3 687246 12364
Ph (220.353 nm) 2 3200 SRER 3328 7929.5 499.0
Mn (257.610 nmy) = 10625.0 SRBR 7492.2 991238.3 16911.7
Cr (267.716 nm) = 1048.0 SRBR 22545 1297066  3150.9
Cu (324.7584 nm) z18.0 SBR 26.9 290746.3 10407 5
Al (396.152 nm) =60 SBR 10.7 211329.2 18005.0
Ba (493.408 nmy) =600 SBR 483 8958460.4 138336.9
K (766491 nm) =240 5BR 281 13851802 473962
Fage 30of4
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Precision Test

Pass
Radia!
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) =260 0.73
Se (196.026 nm) 22860 0.95
Zn {213.857 nm) £1.50 0.31
Pb {220 353 nm) <260 0.73
Mr1 {257 610 hm) < 1.50 0.39
Al {398,152 nm) £ 150 0.39
Ba (493.408 nm) =1.50 0.ar
K (766.491 nm) =150 0.32
Axial
Element Wavelength Specification  Measured
Valug % RSD
As (188.980 nm) <150 1.24
S& (196.026 nm) £ 1.50 0.84
Zn {206.200 nm) = 1.50 0.58
Zn (213.857 nm) =150 0.98
Cd (214.439 nm) <150 0.26
Pb (220.353 nm) £ 1.50 0.51
Mn {257 610 nm) £1.50 087
Cr (267.716 nm) < 1.50 0.22
Cu {324 754 nm) <1.50 0.24
Al (395152 nm) £1.50 0.33
Ba {493.408 nm) £ 1.50 0.40
K (766.491 nm) =150 0.65
Page 4 of 4
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Report Summary

Instrumeant Mode|
Instrument 1D

| Instrument Serial Number

Soffeare Wo sl

.
Teclzd By

Test Completed On

Result Summary

Agilent £100/5110 VDV ICP-QES
GBOT1A/GB015A
MY 18030001

¥.3.1.9507

3442

Fost Test_ PM_Kanyakorn S.
117412024 11:07:24 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped

BT P T E AT
5as Flows Test Skipped
s VRIS
RF Generator Test Skipped

| Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resalution Test Pass
SEE‘IEEHVH‘_\,’ Test Fsil
Frecision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
Page 10of 4
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Resclution Test Pass
Element Wavelength Specification  Width
N{174.213 nm 5 9.40 6,97
As (188,980 nm) = 8.20 6.14
G (193.027 nm) £ 11.50 8.33
Mg [203 1133 nm) <8.20 6.33

- Cr(20€.178 i) - 213.40 9.08

| Zr (213.657 ) <870 8.70
Pb (220,353 nmy) 5 9.50 ¥.03
Co (228615 nm) £17.20 11.72
Ba (230.424 nm) £9.40 7.32
Mn {257.610 nm) £13.30 944
Mn {260.568 hm) = 20.30 14,21
GCr(267.716 nm) £ 11.00 7.94
Cu {324,754 nm) £ 25.00 18.99
Cu (327 395 nm} £ 14.20 11.27
Sr{338.071 nmj} < 33580 24.47
Ba (455 403 nm) <4400 3350
Sr (460.733 nm) 2 36.00 17.31
Ba (493 408 nm) = 36.00 2544
Ba {614.171 nm} < 42.00 25.18
Ar (875283 nm) £ 74.00 56.15
¥ (765491 nm) = 80.00 65.56

Page 2 of 4
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Senziiviy Test Fail
Radial
Slement Vilzveisngth Specification  Method  Ratio Standard Blank
As (188.980 nmyj = 46.0 SRER 130.6 977 .1 50.4
5e {196.028 nm) z41.0 SRBR 108.0 958.7 702
Zn {213.857 nm) =14210 SRBR 41248 440377 1134
Pb (220.353 nm) > 46.0 SRBR  207.2 2554.7 136.2
Mn (2567.610 nm; z 3518.0 SRER 13017.5 271846.6 4347
Al(396, 152 nm) 234 SBR 87 50615.5 47470
B,a. (_493.408 nm) = 34.0 S5BR 1337 2089203.0 153583
K {766,491 nm) z18 SEBR 4.8 100189.5 172355
Axial
Element Wavelength Specification  Methad - Ratio Standard Blank
As (188.980 nm) z 208.0 SRBR 174.9 1566.7 730
Se (188,028 nmy} z159.0 SRER 167.0 1863 4 110.2
Zn (205,200 nm) 22340 SRER 7409 D836.0 831
ZniZ13.857 nm) =1743.0 SRBR 59659 1015681 211.7
Cd (214,435 nm) =4227.0 SRBR 5781.0 72852.9 1581
Pb £220.353 nm) > 320.0 SRBR 5010 3464.3 2677
kn {257 619 nm) = 10825.0 SRBR 311216 1006637.8 10440
Cr {267.716 nmj 2 1048.0 SEBR 4424 8 1322028 380.8
Cu {324,754 nmy} z19.0 SBR 83.7 I02907.8 43458
All (396.152 nm) =60 SBR 211 218¥71.0 9892.3
Ba {493.408 nrm} =600 SBR 250.8 71373808  28367.3
K (766.491 nm) 2240 SBR 45.3 14358050.6 310250
Page 3of 4
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i Precision Test. Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.880 nm) £ 260 Q.81
Se {196.026 nm} £ 2860 0.98
Zn (213,857 nm) £ 1.50 0.22
Pk {220.353 nim) =260 0.37
Mn (257.510 nm) £1.50 0.27
AI'{395.152"nm) =150 0.25
Ba (493.408 nmj) < 1.50 0.53
K {766.491 nm) = 1.50 0.15
Axial
Element Wavelength Specification  Measured
Value % R3D
As {188.930 nm} =1.50 0.81
Se (106027 nn} £1.50 0.65
70 (206 250 ray =150 0.79
Zn {213.857 nm) <150 0.81
Cd (214439 nm) = 1.50 0.35
Pb {220.353 nm) = 1.50 0.33
Mn (257.810 nm) = 1.50 1.02
Cr {267 716 nrm) =1.50 0.32
Cu {324.754 nm) <1.50 0.51
Al {396.152 nm) 3 1.50 0,37
Ba {49?.40;‘:! nrm) % 150 0.68
K (766491 nm) <150 0.74
Fage 4 of 4
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Repott Summary

Instrument Model
Instrument 1D

Instrument Serjal Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV |CP-QES
GBO11A/GE0154
MY18030001

7.53.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:20:15 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Vifater Flow Test Pass
Gas Fiows Test FPass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystern Communications Test Pass
Air Flow Test _ Pass

30% Air Flow (relative  75% Air Flow (relative

speed) speed)

15.00 18.00
Water Flow Test ‘Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlat Temperature

{L/min}

1.30 0.81

(*C}
20.55

Page 1 of 2
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Eas Flows Test Pass
Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Targst Flow Pressure Target Flow Pressure
2.00 2.00 115.38 18.00 17.87 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128 554
RF Oscillatar Test Passed
RF Oscillator Frequency 25.834
{MHz)
Work Cail Current (A) 44 660
RF Power Supply Current {A) 1.999
Camera Test Pass
Integration Time  Standard Deviation Status
(ms)
Electronic Offset Tast 1000 5.228 Passed
Dark Current Test £000 1,168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Fassed
Page 2 of 2
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Report Summary -

Instrument Model Agitent 5100/5110 VDV ICP-OES

[ Insirdment 1D G2011A/GB015A
instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By change mirror
Test Complated On 11/6/2024 10:35:28 AM

‘Result Summary

Subsystem Communications Test Skipped
Aif Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped

| RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systern Test Skipped
Resolution Test Pass

' Sensitivity Test Pass
Precision Test Pass

Page 10of 4
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Resolution Test . “Pass
Element Wavelength Specification  Width
N.(174.213 nm) <940 £.79
As (188.980 nm) =820 5.80
C {193.027 nmy <11.50 8.15
Mo (202 032 nm) £8.20 5.90
Cr(206.158 nm) < 13.40 &85
Zn {213.857 nm) =870 677
Pb (220253 nmy) £ ¢ 50 8 61
Co (228.615 nm) £ 17.20 11.79
Ba (230.424 nm) <940 7.25
Mr (257 610 nm) £13.30 9.47
Mn (280.568 nm) =20.30 14,50
Cr (267.716 nm) £11.00 7.91
Cu (324.754 nm) =2500 18.72
Cu {327.395 nm) 1420 11.09
5r(338.071 nm) =33.50 25.39
Ba (455.403 nm) < 44.00 3309
51 (460,733 nm) = 36.00 18.54
Ba {493,408 nm) < 38.00 2574
Ba (614.171 nm) =42.00 25.23
Ar (675.283 nm) = 74.00 58.52
K (766.491 nm) = 80.00 £83.16

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) 2460 SRBR 1105 868.9 54.3
Se (196.028 nm) =410 SRBR 88.3 9347 91.3
Zn {213.857 nm) z 1421.0 SRBR 35354 44017.7 153.9
Pl (220.353 nm) 2450 SRER 184.5 24923 159.8
Mn {257 610 nm} = 3518.0 SRER 11099.8 249595.3 503.8
Al (396.152 nm) z 34 SBR 8.7 50274.4 5172.0
Ba (493.408 nm) . 2 34.0 SBR 1245 1903164 1 15166.0
K {786.491 nm) =13 SBR 8.9 1100414 13981.2
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm =208.0 SRBR 293.3 37443 108.3
5e (196.026 nm) 2 158.0 SRBR 2087 41987 3472
Zn (208.200 nm) 22340 SREBR 923.0 12282.3 172.1
Zn (213.857 nm) z 17430 SRBR 6358.3 1575515 Bi1.7
Cd (214.439 nm) 2472270 SRBR 5069.2 Qo873.7 385.2
Pb (220.253 nm) = 320.0 SRBR 389.0 10641 1 653.6
Mn (257.610 nm) > 10625.0 SRBR 211904 9855287  2153.6
Cr (267.716 nm) = 1048.0 SRBR -3054.1 131797 6 1811.6
Cu (324.754 nm) 2190 SBR 363 3014014 8082.¢
Al{396.152 im) z6.0 SBR 10.8 2233595 18280.5
Ba (493408 rim) 2 8(.0 SBR 106.5 64604215  G01228
K (766.491 nm) 2240 SBR 30.2 16368406 525621
Page 3of 4
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Precision Test Pass
Radial
Element Wavelength Spe'ciﬁcation Measured
WValue % RSD
As (188.980 nm) =260 . 1.56
Se (196.026 nm) <280 1.16
Zn (213.857 nm) s 150 0.50
Pb {220.353 nm) =280 0.74
Mn (257.610 nm) =£1.50 (.62
Al (356,152 nrm) = 1.50 0.54
Ba (493408 nm) £150 0.78
K {766.497 nm) =1.50 044
Axial
Elament Wavelength Specification  Measured
Value % RED
As (188,980 nm) £1.50 (.33
Se (1596.026 nm) < 1.50 g.82
Zn {206.200 nm) =150 0.35
Zn {213.857 nm) = 1.50 0.34
Cd (214.438 nm) £ 150 0.44
Pb {220.353 nm) £1.50 0.48
Mn (257.610 nm} =150 0.83
Cr (267.716 nm) 5150 0.53
Cu (324754 nm) 5150 0.68
Al (388152 nm) =150 0.56
Ba {4932.408 nm) =150 1.29
K (768.481 nm) =150 074
Fage 4 of 4
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Foundstion for Indusirial Oevelopment National Food Institute
nstional food irstinee
mimstry of Industry  Fo0d Industral Laboratory Service Center

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION D081

Certificate No.:
Client name:

2401718-001-01

UNITED ANALYST AND ENGINEERING CONSULTANT CO, LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Read,

Bangchack, Prakhanong, Bangkok 10260

FPage 1of 5

Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2401718

Operation No.:

Date of Receipt:

Date of Calibration:

2401718-001

27 February 2024

11 March 2024

Approved by / ﬁé

Specialist { Mr.Pheraphat Tuanjit )

Calibrated by

Mr.Manas Somsak

Manager, Division of Calibration Laboratory

Date of Issue: 12 March 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%.

This Certificate Is issued In accordance with the conditions of accreditation granied by the Thal Laboratory Accreditation Scheme which has assessed
the meassurement capability of the laboratory and ils traceability 1o recognized natlonal standards and to the units of measurement realized at the
cormesponding national standards laboratary. This certificate may not be reproduced other than in full except with the prior written approval of the
Mational Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report
p
Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 001pH | 1mVy
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.; 1231155210 Type: Bench top
1D No.: UAE WAT.010/2553
Date of Calibration: 11 March 2024 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institule
Environment Condition: Ambient Temperature: | 234 & 15 ) e Relative Humidity: | 51 £3 ) %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1.Calibration Method W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and
cerlified reference matanal (CRM)
2. Reference Standards [ Certified Reference Material
nstrumen Serial 1 1D No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2708007 Fluke 23E2003 14 June 2024
2.2 Digital Thermometer 2708007 Fluke CC 860570-01 30 October 2024
2.3 Thermo-Hygro Meter NFIL.BTH 014/23 lesio CC 66035301 3 April 2024
Certified Reference Material Lot. No. Manufacturer Ref N Expire Date
2.4 pH buffer 4 008 (Primary pH buffer Solution) BEGE4Z CPAchem PH216.L5 13 April 2025
2.5 pH buffer 6.865 (Primary pH buffer Solution) 888843 CPAchem PH217.L5 13 April 2025
2.6 pH buffer 10.01 (Primary pH buffer Solution) BB8844 CPAchem PH220.L5 13 April 2024
2.7 pH buffer 7.00 (Standard pH buffer Solution) 03100 HACH LANGE GmbH S11M004 16 Qctober 2025
3. This ceriification is traceable to The International System of Unit (51 Uinkt)
3.1 Instruments No.2.1 through NEC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments Ng 2.2 and 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.D061
3.3 Certified Reference Malerial No.2.4 to 2.6 traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovolimeter. The Standard Solution
preparation and certified by CPAchem Lid is accredited to IS0 17034
and ISONEC 17025

3.4 Certified Reference Matenal No 2.7 traceable o FTB Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-
FHOB-555/30620/22 (PTB: Physikalish-Thechnische Bundesanstall,
Braunschweig, Germany)

4. This cerificate was certified only for the instrumeant we calibrated

5, This result of calibration was found accurate as shown on date and place of calibration only

M

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2401718-001-01
Equipment: pH Meter Resolution: 0DO01pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1231155210 Type: Bench top
ID No.: UAE WAT.010/2553
Date of Calibration: 11 March 2024 Page 3 of §

Calibration Results:

1. Calibration of pH Meter { Manual Temparaiure Compensation al 25 “C )
(offset value before adjust: -0.4 mV)
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mv) mv pH (£mV ) (k)
0 414121 414 0.00 0.58 2.00
2 295.814 286 2.00 0.58 2.00
B 177 464 178 4.00 .58 2.00
& 59.160 59 B8.00 0.58 2.00
T 0.001 0 7.00 0.58 2.00
8 -59:159 -58 B.0D 0.58 2.00
10 -177.461 AT7 10.00 0.58 2.00
12 -Z05.811 -296 12.00 0.58 2.00
14 -414.118 -414 14.00 0.58 2.00

2. Calibration of pH Meter with Electrode | Manual Temperature Compansation at 25 °C)

Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Meodel: InLab Solids
Serial No.: 3065701 ID.No. NIA

Performance of Electrode system  (Three-Pomt Calibration st pH 4, 7 and 10)

Certified Value ANNEAGS ICICHIO RIS Relative Slope (%) Uncertainty Coverage Factor
@25 *C (pH) pH mv (fpH) (k)
4.008 4.01 188 : 0.0071 2.00
7.001 7.00 13 98.9 0.0086 2.00
10.010 10.01 180 a7.2 0.0085 2.00
6.865 6.87 21 . 0.0074 2.00

F-£5-012 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2401718-001-01
Equipment: Digital Thermometer with RTD (pH Meter)

Resolution: 81 s Model:  SevenEasy pH

Serial No.: 1231155210 ID No.: UAE WAT.010/2553

Manufacturer: METTLER TOLEDO
Date of Calibration: 11 March 2024 Page 4 of §
Location: Chemical Calibration Laboratory, National Food Instilute
Environment Condition: Ambient Temperature 23 °G 1%

Relative Humidity 51 % = 2 %
Condition of this results of Calibration:

1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermomeler.
- The Calibration is determined by comparing with a known temperature
from & standard resistance thermometer,
- Tha temperature scale in use at this laboratory is the International
Temperature scale of 1290 ( 1TS-20 ).
2. Referance Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 0877/68 D6-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 5627TA 877332

Support Equipment © - Low Temperature Bath (ISOCAL-6), Mode!: Europa-6 Plus Basic, S/N: 341582/2

o

This cartificate is traceable to International System of Unils {SI Units).

I~

. This certificale was cerlified only for the instrument we calibrated

o

. This result of calibration was found accourale as shown on date and place of calibration anly.

o0

Condition of Calibrated item :

Good
. Result of Calibration : Without adjustment After adjustment

e |

F-C5-012 Revision: 01 Date: 20-04-85
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Certificate No.:

Equipment:

Date of Calibration:

Foundation for Industial Development Nafional Food Instilute
Food Industial Laboratary Senice Center

Calibration Report

2401718-001-01

Digital Thermometer with RTD (pH Meater)

Resclution; 4. B Madel: SevenEasy pH
Serial No.: 1231155210 IDMNo..  UAEWAT.010/2553
Manufacturer: METTLER TOLEDO

11 March 2024
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NSC-TISI-TIS 17025
CALIBRATION 0081

Page 5 of 5

Calibration point:

Calibration result:

15.0, 25.0 and 35.0 °C

- Thia probe was immersed in liquid bath or dry bath lo @ minimum depthef 100 mm.
- Description of probe, model WA SIN NI
Dimension of probe : Diameter 4 mm., Length 120 mm.,
Sheath material Slainless Steal
UUC® Reading  (°C) Tm:::::: o Correction Value (°C) U"c:n;:;"
151 14.998 0.1 0.089
251 24,998 01 0.099
= 35.1 34987 0.1 0.089
Note
- UUC* : Unil Under Calibration

The report unceriainty of measurement was based on standard uncertainty mulliplied by coverage factor k= 2, providing 2 level of confidence of

approximately 85 %,

End

F-CS-01Z Revision: 01 Date: 20-04-85
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Certificate of Calibration

NSC-TISITIS 17025
Calibrative DIET

Equipment: pH METER Certificate No.: C07240167
Model: SevenEasy Issued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE.WAS.003/2553) Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 1 of 3
Electrode Serial No.: 1156883 Model:  InLab Solids  Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature 23 C = 2 *C
Humidity 50 %RH * 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Miss.Orawan Khlaiphloi
Calibration Date: 9 April 2024
The Method used: In house method, CAL-WI-58, base on ASTM E 70-07
Traceability: This certificate is traceable to S| Units, Sample Test is assured through primary

meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
No. 938377, 931985, 931984 And pH Scale traceable to the S| Units maintained by
National Institute of Metrology (NIMT), Thailand through Industrial Foundation
Electrical and Electronics Institute Certificate No. CA20230350EA

OE’BT@Y\ 4 I S

(Miss Orawan Khilaiphloi) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This certificate Is issued the units of measurement accerding to the International System of Units (S1). It provides traceability of measurement to international
or national standard or other recognized national standard laboratories.

The measurement uncerlainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement {GUM).

These results may be affected by deviations from specified conditions. The results relate only 1o the items tested, calibrated or sampled. The report shall not
be reproduced except in full without approval of DKSH Technology Limited,

v ooy wnTulal $in

DKSH Technaology Limited

2533 nlulﬂﬁ]lﬁﬂ WL o e nsdnnavIRs 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

Phone: +66 2639 7000 Email: info.calibrationi@dksh.com  Websile: www.dksh.com/scientific-thalland l’aﬂaqs‘l’jﬂquﬂu
9

Delivering Growth - in Asia and BE){DI’]d. CAL-FM-CO07-14: 8 Apr 2024



Calibration Results:

z DKSH

Certificate No.: C07240167 Page 2 of 3

pH Scale
Input pH Meter Reading Uncertainty of
Measurement (mV) Coverage Factor (k)
(mV) (mV) Error (mV) {pH)
414,12 414 -0.12 0.00 0.58 2.00
354.96 355 0.04 1.00 0.58 2.00
295.8 296 0.20 2.00 0.58 2.00
236.64 237 0.36 3.00 0.58 2.00
177.48 178 0.52 4.00 0.58 2.00
118.32 118 -0.32 5.00 0.58 2.00
59.16 59 -0.16 6.00 0.58 2.00
4] 0 0.00 7.00 0.58 2.00
-59.16 -59 0.16 8.00 0.58 2.00
-118.32 -118 0.32 9.00 0.58 2.00
-177.48 -177 0.48 10.00 0.58 2.00
-236.64 -236 0.64 11.00 0.58 2.00
-295.8 -296 -0.20 12.00 0.58 2.00
-354.96 -355 -0.04 13.00 0.58 2.00
-414.12 -414 0.12 14.00 0.58 2.00
uidn feiadioy waTulal din
DKSH Technalogy Limited
2533 nuusguim neiaunesnn teane T npanwauas 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ‘l:j
Phona: +86 2636 7000 Emall info calibrationg@dksh com  Websita: www dksh.comiscientific-thailand
LBNEITNAIUAN

Delivering Growth - in Asia and Beyond.

CAL-FM-COT7-14: 9 Apr 2024



&= DKSH

Certificate No.: C07240167 Page 3 of 3

Practical slope and zero point*

The three-point calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 9.997

-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01

The practical slope of the pH electrode; 57.01 (mVipH), 96.37%

The zero point of the pH electrode;

6.88 (pH)
Sample Test Results
Standard Buffer Unit Under z Uncertainty of
. L Diff H C Factor (K
Solution (pH) Calibration (pH) frerence: {pe) Measurement (pH) ayerags fardor (4
4.008 3.99 -0.018 0.0070 2.00
6.985 7.00 0.015 0.0091 2.00
9.997 10.02 0.023 0.0074 2.00

* Calibration Marked " Not TIS| Accredited " in this Certificate have been included for completeness.

The End of Certificate

widn fradiod van TuTal 49n

DKSH Technabogy Limited

2533 auuFuIn wrrawrHean eeewss T nsemwmnues 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2638 7000  Email: info.calibration@dksh.com  ‘Website: www.dksh.com/scientific-thailand

. S onaslumuAy
Delivering Growth - in Asia and Beyond. 1

CAL-FM-CO7-14: 8 Apr 2024
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NSC-TISITIS 17025

Calibrstian BOAT

%@A Certificate of Calibration

Equipment: Digital Thermometer with Probe Certificate No.: C15240373
Model: SevenEasy pH Issued Date: 09 April 2024
Serial No.: 1230525212 Job No.: WO-00024208
Manufacturer: METTLER TOLEDO Page: 10of 2
ID No.: UAE.WAS.003/2553 Condition: In Condition

Customer: United Analyst and Engineering Consultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature: 22 °C + F=E
Humidity: 50 %RH % 20 %RH
Voltage: 220 VAC % 10 %
Calibration Place: Thermo-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Nateekarn Mitjit
Calibration Date: 09 April 2024
The Method used: In house method, CAL-WI-19, by comparision with standard thermometer
Traceability: This certificate is traceable to the International System of Unit maintained by

Quality Reborn Co.,Ltd. (QR) Certificate No. QR23-1073

e

(Mr. Nateekarn Mitjit) (Mr. Pramote Ramrong)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (51). It provides traceability of
measurement to intermational or national standard or cther recognized national standard laboratories.

The measurement uncertainty stated |s the expanded uncertainty which is obtained from the standard unceriainty multiplied by the
coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uneertainty in Measurement (GUM).

These resulls may be affecled by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of DKSH Technology Limited.

ulgn fvmdny wnTulal e

OKSH Technology Limited

2533 nuusynIn W ain s Tuus npawuwuas 10260

2533 Sukhumvil Road, Bangchak, Phrakhanang, Bangkok 10280

Phone: +66 2638 7000 Email: info.calibration@desh.com  Wabsite: www. dksh.comiscientific-thailand

naslumuny

Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 06 Dec 2022



&= DKSH

Certificate No.: C15240373

Page: 2 of 2
Reference standard equipment:
Equipment Certificate no Cal. date Next Cal. date
Digital Thermometer with Probe QR23-1073 2 May 23 2 May 24
Callibration Results:
Without Adjustment
Sensor Type: RTD Channel: -
Diameter (mm) 4 Length (mm): 135 Immersion (mm): 110
Calibrate Paint.(*C) | STD. Reading (°C) | UUC. Reading (°C) | Correction of UUC (*C)| Uncertainty (+ °C)
15.0 15.010 15.1 -0.090 0.076
25.0 25.006 251 -0.094 0.076
35.0 35.004 35.0 0.004 0.076
The End of Certificate
Phone. 466 2695 1000 Emat o caltrahon@kSh com _ Webste:wev dheh comislentc thaond 111
Delivering Growth - in Asia and Beyond. Laﬂa’ﬁ' ﬂ'JUﬂ'u

CAL-FM-C15-14: 06 Dec 2022
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Correction ('C)

Without Adjustment
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Delivering Growth — in Asia and Beyond.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :;//;_—-\“-\ ;“_
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 KU R
NSC-TISI-TIS1T025
TEL. 0-2717-3000-29 FAX.0-2719-04584 CALIBRATION D008

Cert. No.: 24TM303

Certificate of Calibration g L
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC45013201
ID No. : UAE.WAQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co. Lid.

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

Location : Lab Floor 2

Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Tawatchai Pama

Approved by : @;—/ Jf—

Approved Signatory

) Pornthippa Tameyakul
{ v‘)/ Unnopphol Harachai
() Suwit Imjai

Issue Date : 19 February 2024

The Uncertainties are for a confidence probability of approximately 95%

This cenificate may not he reproduced other thin in full, except with the prior written

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services

enenslumun




Equipment : BOD Incubator Cert. No.: 24TM303

Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2402-02340C-1
Result of Calibration :- { *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
("C) (’¢) ] (°c) (£°C) (°C) (°C) k
20.0 201 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
—_ Uncertainty
Point Position
{°C) 1 2 3 4 5 6 T 8 9 (ref.) (+°C)
200 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19.558 | 19.645 0.58

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-o0o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

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

Cert.No.: 24TW39
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

{ ) Pornthippa Tameyakul
() Unnopphol Harachai
(/i Saithip Meangmai

Issue Date :

DO Meter

YslI

5100

11B 101863
UAE.WAO.004/2554
20 February 2024
21 February 2024
2402-0629DSC-1

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CH9

by Comparison Technique with Azide Medification Method

Walalak Sirithean

Stk

Approved Signat'ory

22 February 2024

neslununy



Cert.No.: 24TW39
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Instruments ;

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

Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024
. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 22B100125

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.20 B.19 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study

Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboratory

-00o0-



Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 20of 3
Reference : 2402-02340CA1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY59003411 23LmM208 TPA 27 Dec 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
) = Beginning Finished
Temp. ( °C ) 28 31
f REL.Humid. ( % ) 70 65
2 4 AC Supply ( Volt ) 233 234
Lt :
S - Position : F:;fhsntfl'
H 5 1 H/2 =
S i 3 1 | 20RTD-2/1 |
T I 20RTD-2/2
| Wiz m)& %4 / 3 | 20RTD-273 |
= 4 20RTD-2/4
W 5 | 20RTD205 |
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 SR
a= 10 o D= 0.62 f 9 (ref.) 20RTD-2/9
b= 10 cm W= 1.2 m
c= 10 cm Hs= 1.2 m
Capacity = 0.89 m*



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

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :
{ ) Ponpan Paipim

{ ) Suwit Imjai
(/) Kunchit Promprat

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 24MM293
Page.. 10f3

Electronic Balance

Mettler Toledo

XSR204

C117635043

UAE.WAS.012/2564

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

Bangchak, Phrakhanong,
Bangkok 10260

Balance Room (108)

11 May 2024
11 May 2024

15 °Cto 40 "C
30 % to 90 %

Khit Ruttanaprapachai

Kum}w&'

Appraved Signatory

15 May 2024

The Uncertainties are for a confidence probability of approximately 95%

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

ionanslupmuny



Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received: Used ltem Page: 20of 3
Reference : 2405-01660C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOQ7 MM-0013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
5. This certification is traceable to the International System of Unit.
Result of calibration ({ ) Without Adjustment ( * ) After Adjustment by Internal Calibration

Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (+mg) (k)
100 100.0000 0.0000 0.27 2.03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

ionanslupuny



Equipment : Electronic Balance
Condition As-Received : Used Item
Reference : 2405-016600C-2

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Paosition 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g) (g) (g)
+0.0002 -0.0001 0.0000 +0.0002 0.0000
3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty

(g) (g) (g) (tmg)
Unload 0.0000 0.0000 0.15
1 1.0000 0.0000 0.15
5 5.0000 0.0000 0.15
10 10.0000 0.0000 0.15
20 20.0000 +0.0000 0.19
50 50.0001 -0.0001 0.19
60 60.0001 -0.0001 0.18
80 80.0001 -0.0001 0.27
100 100.0002 -0.0002 0.27
120 120.0001 -0.0001 0.29
200 200.0001 -0.0001 0.31

Cert.No.: 24MM293

Page: 3 0of 3
2 3 Fl 3
i 1 HIE
8 3 5 f) @1 ®
Front Frant Frant

Maximum difference between
off-center and central loading

(g)
0.0003

Coverage
Factor
(k)
2.13
2.13
213
2.1
2.03
2.06
2.04
2
2.03
2
2

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

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

=000-=

ionanslumuny
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Foundation for industrial Developmenr MNational Food Institure
raliana lood rsiiue i
ministey ot incusry OO INCustial Laborarory Serice Center CALIBRATION 0081

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU

Serial No.: C210685394

ID No.: UAE.WAO.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mr.Jerawut Prapawuttipong Approved by / p f
Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratory: This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision; 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C210685354 1D No.: UAE WAQ.010/2565
Capacity: 220 g
Date of Calibration: 2 april 2024 Page 2 of 4
Environment Condition: Ambient Temperature: 245 + 0.5 “C  Relative Humidity: 475 + 2.5 %
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition i of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

n ndard Model Serial No. Calibrated By Certificate No. Due Date

Standard Weight Class E2 Img to 200a B505567572 TCS M23040535 B April 2029
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter B608-H1 NFI.BTH 016/23 Quality Reborn QR24-0343 9 February 2025

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shawn on date and place of calibration only.
Calibration Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading {g)
40 0,0000042
80 0.0000052
100 0.000048
200 0.000048
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.

The balance reading obtaired is given in the table.

Q 9
& o
3. 2 3 4 5 [ (Maximum Difference)
(a4 3]¢C &g )¢9 )|{ g yI¢ g )i g ) |
100.0000 100.0001 99.9999 99,9999 100.0001 100.0000 0.0001 &’

F-CS-012 Revision: 01 Date: 20-D4-65
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Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electronic Balance Manufacturer; METTLER TOLEDO

Model: XSR205DU Resolution:  0.00001 g / 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAOD.010/2565

Capacity: 220 g

Date of Calibration: 2 April 2024 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 0-80g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

Mominal Value Standard Value Average Reading Correction Uncertainty Caverage Factor

£ & ) (g ) { 4 3 ( g 3 t+ g ) k

Unload 0.000000 0.00000 0.00000 0.0000086 2.00
0.001 0.001003 0.00101 -0.00001 0.0000089 2.00

0.005 0.005003 0.00500 0.00000 0.0000092 2.00
0.01 0.010003 0.01000 0.00000 0.0000089 2.00

0.05 0.0499% 0.05000 0.00000 0.0000096 2.00
0.1 0.100011 0.10000 0.00001 0.000011 2.00

0.5 0.500016 0.50001 0.00001 0.000014 2.00

4 1.000003 1.00002 -0.00002 0.000016 2.00

2 2.000023 2.00001 0.00001 0.000017 2.00

3 5.000017 5.00002 0.00000 0.000020 2.00

10 10.000009 10.00000 0.00001 0.000026 2.00

20 20.000031 20.00000 0.00003 0.000037 2.00

30 30.000040 30.00001 0.00003 0.000050 2.00

50 50.000028 50.00002 0.00001 0.000068 2.00

80 80.000068 B80.00002 0.00005 0.00011 2.00

F-C5-012 Revision: 01 Date: 20-04-65
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Foundation for industial Development MNational Food Insfiute il
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minstry of industry Food h“dl—lsn’lal LathIraFI:IW Senvice Center CALIBRATION 0081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer;: METTLER TOLEDO
Model: XSR205DU Resolution: 0.00001 g/ 0.0001 g

Serial No.: C210685394 ID No.: UAE.WAQ.010/2565

Capacity: 220 g

Date of Calibration: 2 april 2024 Page 4 of 4

Calibration Results:

li ion Range:

(Continued)
81-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
{ ¢ ) o, (g ) [ ig: ) (£ g ) &
50 30.00010 50.0001 0.0000 0.00015 2.00
100 100.00008 100.0001 0.0000 0.00015 2.00
110 110.00007 110.0001 0.0000 0.00016 2.00
120 120.00009 120.0000 0.0001 0.00017 2.00
130 130.00010 130.0000 0.0001 0.00019 2.00
140 140.00014 140.0000 0.0001 0.00020 2.00
150 150.00009 150.0001 0.0000 0.00020 2.00
160 160.00010 160.0001 0.0000 0.00022 2.00
170 170.00012 170.0001 0.0000 0.00023 2.00
200 200.00016 200.0002 0.0000 0.00023 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & |, providing a

level of confidence of approximately 95 %, ;‘ E

---------- End ——--——--

F-C5-012 Rewision: 01 Date: 20-04-65
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Calibration Certificate
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UFS5
Serial No.: B216.1666
ID No.: UAE.WAO0.027/2559
Order No.: 2500116
Operation No.: 2500116-001
Date of Receipt: 8 October 2024
Date of Calibration: 8 October 2024
Calibrated by Mr.Yothin Charoensuk  Approved by ’ﬁ
Scientist ( Mr.Pheraphat Tuanjit )}
Manager, Division of Calibration Laboratory
Date of Issue: 15 October 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
of measurement realized at the corresponding national standards laboratary. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-009 Revision: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF55 Serial No.: B216.1666
Resolution: 0.1 % 1D No.: UAE.WAO.027/2559
Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 2of 3
Location: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
Environment Condition: Ambient Temperature ( 303 £ 1 ) °C
Relative Humidity ¢ 55 & 1 )%
Line Voltage ( 230 £ 3 ) Volt

Condition of this results of Calibration:
1

. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to

W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

- The temperature scale used was based on ITS - 90.
- All data show below were final values and the initial data may be obtained upon reguest,

2. Reference Standard Instrument :
Instrument Model Serial No./ID No. Certificate No. Due Date Through
iai 34972A MY57003188 D
Dlglt::i;h:;:::ﬂer RTD CH#201-209/ RTD#201-209 TE 67038601 8 June 2025 NATI}“OSNI IALUFUED
3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC Description :
Time of Record 1 Hour 9 Minute At 104.0,140.0 and 180.0 °C
Fresh air Damper | - Open Position | -
X | Close Fan |40%
= Not Available

. Result of Calibration : | X Without adjustment

|:| After adjustment

F-CS-012 Revision: 01 Date; 20-04-65
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Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER (Hot Air Oven)
Model: UF55 Serial No.: B216.1666

Resolution: 01 °¢c ID No.: UAE.WAQ.027/2559

Manufacturer: MEMMERT
Date of Calibration: 8 October 2024 Page 3 of 3
Calibration point: 104.0,140.0 and 180.0 °C . ——
Calibration resulit: iy B -
Calibration | Temperature Relative Line Voltage l - N
Condition (°c) Humidity (%) {Voit) E | #
MIN 293 54 227.0 - | i -
MAX 31.2 56 232.0 | [22f peeini i
Tablel : Reporting of Temperature 8 W -
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
(°c) #1 #2 #3 #4 #5 #6 #7 #8 #9 £ (°C)
104.0 103.80 | 103.66 | 103.88 | 103.89 | 104.40 | 103,98 | 103.70 | 104,10 | 104.15 0.53
140.0 139.85 | 13953 | 139.87 | 139.88 | 140.67 | 140.00 | 139.60 | 140.25 | 140.23 0.73
180.0 179.63 | 179.22 | 179.71 | 179.76 | 181.03 | 180.06 | 179.41 | 180.87 | 180.39 0.90
Table 2 : Reporting of Characterization Result
UuC* Setting UuC* Reading (°C) Stability Uniformity Overall Variation
(°c) MIN MAX Average + (°C) (°c) (°c)
104.0 104.0 104.0 104.0 0.15 0.49 0.88
140.0 140.0 140.0 140.0 0.13 0.71 1.2
180.0 180.0 180.0 180.0 0.13 1:2 1.9

Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
UUC* = Unit Under Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Overall Variation = The difference of the maximum and minimum measured temperatures througout cbservation time.

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

PSRN SRue——

F-CS-012 Revision: 01 Date: 20-04-65




ACCREDITED

H"mﬁmm H kN Nk Hanna Instruments (Thailand) Ltd. k\l{g/”}i i .

5| Rutlonal Accraditatian Board

|nS't ru ment S 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok, .:; ﬁ; ACCREDITED
AR o W e CALIBAATION LABORATORY

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2341-4198 AR e

Certificate No. : HIT-2417-0568

Page:1of 2
CERTIFICATE OF CALIBRATION
Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Resolution : 0.1°C
Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference : RE240681
Ambient Temperature : (25 +2)°C Relative Humidity : (50 = 15)%RH
Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Phrakhanong, Bangkok 10260
Received date : 22 April 2024
Calibrate date : 23 April 2024
Issue date : 25 April 2024
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
CP-04 by using certified reference standard instruments.
Calibrated by : Lﬂ’Mr. Pichit Petthong Approved by : Z" % //:F
O Mr. Channarong Soinak Mr. Anan Suwanchaisakul

Authorized Signatory

THANNA

ﬂ Instruments
LSSk { Thatand) Lirmites

This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate on date and p]ace of calibration unly

** This certificate may not be reproduced other than in fl.ll] except with the prior written **

approval of the head of Hanna Instrument (Thailand).
waaasluauel |




I NN

instruments

Certificate No. : HIT-2417-0568
Page:20f 2

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

Instruments Model Serial No. | Certificate No. Traceable
Data Acquisition Switch Unit 34970A MY44065265 | WK2307-164-1 WK Electric Co., Ltd.
Technology Promotion
Digital Thermo-Hygrometer HT-7715D ALQ7155 24H41
Association (Thailand-Japan).

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) (°c) (°c) &6}
25 Vial 150.0 149.8 0.49
Unit: °C
(1A) (2A) (3A) (4A) (5A)
148.901 149.249 149.950 150.042 149.186
(1B) (2B) (3B) (4B) (5B)
149.724 149.578 149.852 150.100 150.117
(1C) (2C) (3C) (4C) (5C)
149.863 149.799 150.233 149.847 149.977
(1D) (2D) (3D) (4D) (5D)
149.550 149.666 149.958 149.744 149.819
(1E) (2E) (3E) (4E) (SE)
150.044 149.869 149.361 149.973 149.654

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

** End of certificate **
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Verification Certificate

Substitute for Certificate No.: 2402957-001-01

Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: HEATING BLOCK DIGESTION

Manufacturer: FOSS

Model: 2520

Serial No.: 91794469

ID No.: UAE.WAS.011/2560

Order No.: 2402957

Operation No.: 2402957-001

Date of Receipt: 23 May 2024

Date of Calibration: 23-24 May 2024

Calibrated by mr.Jerawut Prapawuttipong ~ Approved by %
Scientist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 18 June 2024 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which
has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units of
measurement realized at the corresponding national standards laboratory. This certificate may nat be reproduced other than in full
except with the prior written approval of the National Food Institute.

F-C5-011 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 °c ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 23-24 May 2024 Page 2 of 4
Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperature { 25 £ 3 ) °C

Relative Humidity ( 55 + 15 ) %

Line Voltage ( 220 = 10 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
- All data show below were final values and the initial data may be obtained upon reguest,

2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. Due Date Through
Digital Thermometer 34970A s b e i N.M. Technical
with Thermocouple Type R TC#101-103 | CH# 101-103 TC23/0048 2:Jun-2024 Center Laboratory

3. This certificate is traceable to international system of units (SI Units),
4. This certificate was certified only for the instrument we calibrated.
5, This result of calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good
UUC* Description
Time of Record - Hour 30 Minute At 380 °C

7. Result of Calibration : Without adjustment I:l After adjustment

F-C5-012 Revision: 01 Date: 20-D4-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 °C  IDNo.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 23-24 May 2024 Page 3of 4

Calibration point: 380 °C

Calibration result:

Reporting of Temperature

* 1 * I i
Block No. | YUC (,ff]“'“g uue (fg)a"’"g SEBIIRY (£°C) | 110rmoomeser (50) ""ﬁ’f:')"t"

1 380 380 0.96 378.86 2.1
2 380 380 0.40 378.41 2.1
3 380 380 1.18 378.94 2.1
4 380 380 0.44 377.64 1.6
5 380 380 0.11 377.75 1.6
6 380 380 0.14 378.35 1.6
7 380 380 1.17 377.09 2.1
8 380 380 0.33 377.08 21
9 380 380 0.14 376.61 2.1
10 380 380 0.96 377.74 2.1
11 380 380 0.40 377.17 2.1
12 380 380 1.18 377.71 2.1
13 380 380 0.44 379.07 1.6
14 380 380 0.11 379.19 1.6
15 380 380 0.14 379.78 1.6
16 380 380 1.17 378.74 21
17 380 380 0.33 378.74 2.1
18 380 380 0.14 378.27 201
19 380 380 0.96 379.53 2.1
20 380 380 0.40 378.96 2.1

Note:

- UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

F-CS-012 Revision: 01 Date: 20-04-65
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Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 o ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 23-24 May 2024 Page 4 of 4
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

OOOOC
OO0
01010010,
OO

380 °C
Manu
o
on/off
I llati L A

Remark: Edited Date of Calibration from 23-24 May 204 to 23-24 May 2024.
MNote:

- Uuc* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

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

- End

F-CS-012 Revision: 01 Date: 20-04-65




FOSS

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report Report No: 9810
| Date: | @ Eb WLy
| Customer: | UPE [‘Address: BAN oW
| Instrument: | KT 100 [Serial: | 9| 3190 514
Hours Travel To Customer Labour Travel From Customer
Start 0 8- pd v 09:20 1)
Finish 09550 " 17: 00 28hvs b3 ¢ ohe
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House X
Internal Warranty Repair PM 3
Digital Service Sales Support Remote Other X
| PO/Quote Number; | a
[ PmMAType | Eussimre [ Contractho. |
Details of Work / Test Condition / Status
i P Yiou
- P~ sledou P J
AT 0T % Jute |00 L [
Plaline B0 vl - 20 o \_ |/
“VRwodw P et [ et
- Nndgy o 109U I|
]
J
B ory SOPH Mook 5705500 Aovion 3mi R Waod
{0000 325 Sfen nebh Corplie | PC
Instrument Ready for Use | [,c_u?‘) | notok | if not OK - Comment
p—
Part No: Batch Description Qty
[000a9b9 14.12. lote Fost 0 kit fertoo Te Jolok Rrnlayse 200 [
| canfirm thisfeport is accurate and complete
Signed FOSS 4—_‘?-.'"25/ /Cﬁ. v Signed Customer @(%ﬁ:ﬂ QC\BYEBR'J{
Name Name

Would you be willing to participate in a brief survey in order to tell us how we performed?

neslumuny




FOSS

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 3388/90,
Rama IV Road, Klongton , Klongtoey, Bangkok, Thailand 10110

Customer Service Report Report No: 9810
| Date: | @ Eb WLy
| Customer: | UPE [‘Address: BAN oW
| Instrument: | KT 100 [Serial: | 9| 3190 514
Hours Travel To Customer Labour Travel From Customer
Start 0 8- pd v 09:20 1)
Finish 09550 " 17: 00 28hvs b3 ¢ ohe
Job Type
Application Special Standard
Normal Courtesy Visit Installation Training
Distributor PMA Onboarding Quote In House X
Internal Warranty Repair PM 3
Digital Service Sales Support Remote Other X
| PO/Quote Number; | a
[ PmMAType | Eussimre [ Contractho. |
Details of Work / Test Condition / Status
i P Yiou
- P~ sledou P J
AT 0T % Jute |00 L [
Plaline B0 vl - 20 o \_ |/
“VRwodw P et [ et
- Nndgy o 109U I|
]
J
B ory SOPH Mook 5705500 Aovion 3mi R Waod
{0000 325 Sfen nebh Corplie | PC
Instrument Ready for Use | [,c_u?‘) | notok | if not OK - Comment
p—
Part No: Batch Description Qty
[000a9b9 14.12. lote Fost 0 kit fertoo Te Jolok Rrnlayse 200 [
| canfirm thisfeport is accurate and complete
Signed FOSS 4—_‘?-.'"25/ /Cﬁ. v Signed Customer @(%ﬁ:ﬂ QC\BYEBR'J{
Name Name

Would you be willing to participate in a brief survey in order to tell us how we performed?

neslumuny
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Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AAZ40FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Customn Grade Solution, Lot No. SZ-MEB675610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 me/l at 228.8 nm.Cd, 0.10, 0.20, 0.30, 0.50, 0.70 me/l at 357.9 nm.Cr,
0.05, 0.10, 0.30, 0.50, 0.70 meg/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 1.00 me/l at 248.3 nm.Fe,
0.20, 0.50, 0.70, 1.00, 1.50 me/l at 217.0 nm.Pb, 0.05, 0.10, 0.30, 0.50, 0.70 meg/L at 279.5 nm.Mn,
0.10, 0.30, 0.50, 0.70, 1.00 me/l at 232.0 nm.Ni, 0.05, 0.10, 0.30, 0.50, 0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST “Acilent Technologies”, “CARLO ERBA”

Cadmium Lot No. 0006589926, Chromium Lot No. 0112384886, Copper Batch No. T117098A, Iron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. T&20140A
AMBIENT CONDITIONS : Temperature 25 +5°C Relative humidity 50 + 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to National Institute of Standards and Technology ( NIST ) by The Analytical Chemistry Laboratory.
The results are attached herewith,

Calibrated by A+'P""+ Approved by..... s
( Mr. Atipat Ratana ) --.. .r g)
Director of Anawww Ilaboratory

Ref. 2015267020100454001
Issued Date : 11 March 2024

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written parmission is obtained from the goveror of TISTR.

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Banepoo Industrial Estate, Sukhurmvit Road, 196 Phahonyathin Road, Chatuchak, Banskek 10900,
Changwat Pathumthani 12120, Thailand Armphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand '

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, mﬁmﬁ‘lﬂmﬂuzzs. 5217
Fax. (66) O 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or th E-mall ; mtcg@tistr.onth E-mail : sumalee@tistr.or.th
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Request No. 25-67 / 0275

1. Noise Level

1/5

CALIBRATION DATA

MTC. ACL. No. 358 / 67

Element cd Cr Cu Fe Pb Mn Ni Zn

0.0006 0.0004 | -0.0003 | 0.0001 | -0.0011 | -0.0005 | 0.0008 0.0004

0.001 0.0017 | -0.0009 | 0.0008 0.0001 0.0002 | -0.0003 | 0.0007

0.0006 0.0017 | -0.0020 | 0.0005 0.0005 | 0.0004 0.0013 0.0014

0.0001 0.0018 | -0.0007 | 0.0005 0.0004 | -0.0003 | -0.0001 | 0.0010

-0.0001 | 0.0019 | -0.0014 | 0.0003 0.0010 | 0.0000 0.0002 | -0.0001

0.0011 0.0014 | -0.0017 | 00009 | -0.0008 | 0.0004 0.0006 0.0010

-0.0002 | 0.0015 | -0.0015 | 0.0003 0.0002 | -0.0008 | 0.0009 0.0013

0.0006 0.0012 | -0.0001 | 0.0006 0.0008 0.0001 | -0.0002 | 0.0013

0.0008 0.0009 | -0.0003 | 0.0003 0.0005 0.0002 0.0001 0.0007

Absorbance 0.0012 0.0011 | -0.0012 | 0.0008 0.0003 0.0004 0.0004 | 0.0013
0.0003 0.0015 | -0.0019 | 0.0001 | -0.0002 | 0.0000 | -0.0003 | 0.0003

0.0005 0.0017 | -0.0019 | -0.0007 | 0.0000 | -0.0007 | 0.0005 0.0005

-0.0006 | 0.0016 0.0000 0.0006 | -0.0001 | 0.0013 0.0006 0.0010

0.0003 0.0011 | -0.0002 | 0.0001 | -0.0007 | 0.0009 0.0009 0.0002

0.0003 0.0012 | -0.0011 | 0.0007 | -0.0003 | -0.0003 | 0.0010 0.0009

0.0004 0.0018 | -0.0016 | -0.0004 | -0.0006 | 0.0008 0.0007 0.0007

-0.0001 | 0.0018 | -0.0018 | 0.0013 | -0.0006 | -0.0001 | 0.0014 | 0.0006

0.0003 0.0017 | -0.0001 | 0.0001 | -0.0012 | -0.0004 | 0.0001 0.0002

0.0010 0.0018 | -0.0007 | 0.0003 | -0.0005 | -0.0002 0.001 0.0003

0.0004 0.0019 | -0.0008 | -0.0001 | -0.0004 | 0.0003 0.0002 0.0008

Average Absorbance | 0.000 0.001 -0.001 0.000 0.000 0.000 0.000 0.001 ’
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2. Precision

Element

Conc.

(rne/)

Absarbance Ave. | SD  |96RSD
Abs.

Cd

0.02

0.0078

0.0076 | 0.0069] 0.0075| 0.0071 | 0.0070 | 0.0076 | 0.0074 | 0.0077 | 0.0067 | 0.007 | 0.0004| 5.15

0.30

0.1008

0.1007 | 0.0999 | 0.0997 | 0.1000 | 0.0996 | 0.1008 | 0.1002 | 0.1005 | 0.0999| 0.100| 0.0005] 0.46

0.70

0.2301

0.2306| 0.2277 | 0.2305| 0.2310| 0.2295| 0.2290 0.2293 | 0.2305 | 0.2296| 0.230] 0.0010] 0.42

Cr

0.10

0.0094

0.0093 | 0.0093 | 0.0098 | 0.0094 | 0.0095 | 0.0090 | 0.0090 | 0.0094 | 0.0090| 0.009] 0.0003| 2.75

0.30

0.0241

0.0236)0.0221] 0.0238 | 0.0231 | 0.0226 | 0.0231 ]| 0.0223| 0.0230 | 0.0231 | 0.023 | 0.0006 | 2.75

0.70

0.0500

0.0500 ) 0.0500 0.0524 | 0.0499 | 0.0511 | 0.0509 | 0.0512 | 0.0515 | 0.0504 | 0.051 | 0.0008| 1.63

Cu

0.05

0.0061

0.0062 | 0.0064 | 0.0061 | 0.0069 | 0.0069 | 0.0061 | 0.0062 | 0,0064 | 0.0061 | 0.006 | 0.0003 | 5.00

0.30

0.0419

0.0411 | 0.0402 | 0.0407 | 0.0405 | 0.0404 | 0.0399 | 0.0400 | 0.0399 | 0.0400 | 0.040| 0.0006| 1.58

0.70

0.0960

0.0960 | 0.0960 | 0.0959 | 0.0947 | 0.0955 | 0.0952 | 0.0952 | 0.0951 | 0.0955 | 0.096 | 0.0005 | 0.48

Fe

0.10

0.0096

0.0101]0.0103] 0.0100| 0.009% | 0.0096 | 0.0106 | 0.0092 | 0.0105| 0.0102| 0.010 0.0003 | 3.38

0.50

0.0424

0.0415]0.0a28 | 0.0427 | 0.0421 | 0.0426 | 0.0413| 0.0430] 0.0421] 0.0419| 0.042| 0.0006 | 1.33

1.00

0.0830

0.0839)0.0847 | 0.0834 | 0.0832 | 0.0820 | 0.0839 | 0.0838 | 0.0837 | 0.0845| 0.084 | 0.0008 | 0.92

Pb

0.20

0.0078

0.0074 1 0.0078) 0.0078 | 0.0076 | 0.0078 | 0.0077 | 0.007& | 0.0078 | 0.0077 | 0.008] 0.0001 | 1.71

0.70

0.0278

0.0273| 0.0271 | 0.0267 | 0.0270] 0.0264 | 0.0274 | 0.0273 | 0.0269 | 0.0269 | 0.027 | 0.0004 | 1.45

1.50

0.0551

0.0548 ] 0.0552 | 0.0555| 0.0547 | 0.0546 | 0.0544 | 0.0544 | 0.0549 | 0.0547 | 0.055] 0.0004 | 0.64

0.05

0.0116

0.0107 | 0.0110| 0.0103 | 0.0108 | 0.0108 | 0.0112 | 0.0107 | 0.0109] 0.0108 | 0.011| 0.0003 | 3.15

0.30

0.0650

0.0649 | 0.0649 | 0.0651 | 0.0646 | 0.0646 | 0.0649 | 0.0646 | 0.0640 | 0.0648 | 0.065 | 0.0003 | 0.48

0.70

0.1463

0.1465]0.1459] 0.1471| 0.1475 | 0.1474 | 0.1487 | 0.1473 | 0.1462 | 0.1468 | 0.147 | 0.0008 | 0.56

Mi

0.10

0.0095

0.0100] 0.0096 | 0.0103 | 0.0102 ] 0.0096 | 0.0100 | 0.0095 | 0.0087 | 0.0096 | 0.010] 0.0003 | 3.04

0.50

0.0443

0.0433] 0.0438 | 0.0444 | 0.0430 | 0.0437 | 0.0444 | 0.0437 | 0.0438 | 0.0434 | 0.044 ] 0.0005 | 1.09

1.00

0.0812

0.0820| 0.0834 | 0.0829| 0.0818 | 0.0829 | 0.0831 | 0.0835| 0.0816 | 0.0819 | 0,082 | 0.0008 | 0.99

Zn

0.05

0.0374

0.0377 | 0.0373] 0.0377 ] 0.0374 | 0.0377 | 0.0373 | 0.0371 | 0.0371 | 0.0374 | 0.037] 0.0002 ] 0.61

0.30

0.1985

0.1993 0.1975] 0.1992 0.1979 1 0.1988 | 0.1995| 0.1985] 0.1974 | 0.2004 | 0.199 | 0.0009] 0.47

0.70

0.4027

s
0.403110.4019] 0.4021 | 0.4023 | 0.3981 | 0.4042 | 0.4025 | 0.3993 | 0.3997 | 0.402| 0.0019 | 0.48 T
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3. Trueness

375

3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.

MTC. ACL. No. 358 / 67

Elermnent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{mg/) (me/) (mg/l) (%) {mg/l)
0.020 0.020 0.000 1.10 + 0.005
cd 0.301 0.301 0.000 0.11 + (0.005
0.707 0.693 -0.013 1.85 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/) {me/l) (me/l) (96) (me/l)
0.1007 0.104 0.004 3.49 + 0.009
Cr 0.3035 0.297 -0.006 21 + 0.012
0.7071 0.685 -0.023 3.19 + 0.023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Continue 4/5

Elernent | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/l) {rng/l) (me/) (96) {rme/)
0.051 0.047 -0.004 7.58 + 0.003
Cu 0.303 0.296 -0.007 219 + 0.009
0.704 0.698 -0.005 0.74 + 0.020 e‘ /

v
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 358 / 67

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{me/l) {me/l) (mg/l) (96) (me/t)
0.100 0.104 0.005 4.60 +0.014
Fe 0.500 0.482 -0.018 3.55 + 0.016
1.006 0.968 -0.038 3.75 + 0.029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/) {me/) {me/l) (%) {mg/)
0.201 0.202 0.001 0.34 + 0.014
Pb 0.706 0.719 0.012 1.73 + 0.030
1.513 1.459 -0.054 3.57 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
{(ms/l) (/) (me/1) (%6) (mg/l)
0.0505 0.050 0.000 0.83 + 0.005
Mn 0.3031 0.306 0.003 1.12 + 0,007
0.7023 0.698 -0.004 0.62 +0.014
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/) (meg/l) {me/1) (36) (me/)
0.101 0.098 -0.003 2.90 + 0.013
] 0.508 0.502 -0.006 116 + 0.018
1.012 0.962 -0.051 5.02 + 0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(me/l) (mg/) (meg/l) (%) {me/L)
0.050 0.045 -0.005 9.39 + 0.013
Zn 0.303 0.3249 0.021 7.04 + 0.013
0.707 0.675 -0.032 4,52 + 0,019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by .........Atpal ... Approved by ... SWU—DA~

(Mr. Atipat Ratana) (Miss Suladda Deawtong)
Director of Analytical Chemistry Laboratory
Issued Date : 11 March 2024
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Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.
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Agilent
Agllent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Qutcome

Introduction

Customer Information

« Customers should provide all necessary operating supplies upon request of the engineer.

* A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

e Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

e [f a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

e For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

RN
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS Lab

From Insight to Outcome

Important Customer Web Links

e To access Agilent University, visit http://www agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit https://www.agilent.com/en-
us/agilentresources. The following information topics are available:

»  Sample Prep and Containment

-

Chemical Standards
= Analysis

« Service and Support

Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube .com/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

. Agilent
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From Insight to Dutcome

Service Engineer’s Responsibilities

e Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

* Only select those pages that relate to the system or module being serviced.
¢ Complete empty fields with the relevant information.
o Complete the relevant checkboxes in the checklist using either a “X" or tick mark “v"*.

s Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

¢ Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

o (Complete the Service Review section together with the customer.
s Complete the fields for page numbers at the foot of each selected page

e Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

» Ask the customer to sign the Service Verification section including the customer's and your
signature,
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From Insight 1o Outcome

Instrument Maintenance

System Information

[0 Check this box if an instrument configuration report is attached instead of completing the
table.

Instrument System Name and ID 1O NDN 10P-0tS

Uwnided ‘E’mg\\sf,l\ ) Emﬁmeei'mﬁ Con S;u\li?sw'iji

List System Component Product Numbers List the Serial Numbers of each Component
X G <ok WY %03 600Y

2

3

4

5

6.

7

8.

9.

ICP-OES Configuration Table Circle the type or write in the type if other

N_e:bullzer Type SeaSpray | Conikal | Other i

Spray Chamber Cyclonic Single Pass [(Cyclonic Double PassY Other |

| Torch Radial | Other
' Torch Type One Piece [ Semni Demountable)| Fully Demountable | Other

Injector Diameter 24mm 1.4mm | 0.8mm | Other
Injector Material Ceramic | Other

.. : ..
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Fram Insight 10 Outcome

Preparation

B 0 GOEBESEEGEE

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. g1®

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

" ® e
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Fram Insight to Dutcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
E/ Run Instrument Performance test.
IZf Record results in Instrument Performance Test Results Table = Pre-PM.

Clean and inspect ICP-OES system

E]/ Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. Wi f
Remave and clean instrument water inlet filter.

BOE EEEEE B BE

Agilent Water Recirculator

[1 Service not applicable

ﬁ Drain cocling fluid and remove any particles from the chiller reservoir
[T Remove, clean and reinstall water inlet metal mesh filter if present.
[ Re fill with Agilent Cool Clear cooling fluid.

E( Clean the coaling system Air filter and the condenser.

I,
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From Insight to Outcome

SPS 3 Auto Sampler

7 Service not applicable

[0 Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

O00

SPS 4 Auto sampler

Ij Service not applicable

[J Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner,

i

[0 Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

O

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

O

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottles

L] Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

B/ Service not applicable

Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear
Check high flow pump for signs of leaks

B 8 EE

. - -
. - -
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Fram Insight 1o Dutcome

ICP-OES adjustment

F Check position of Zn peak, adjust if required.

] Check Argon Ratio, adjust to specified value if required.
Ef Perform Detector Calibration.

Ij Perform Instrument Calibration.

Record Post-PM instrument performance

@ Run Instrument Performance test.
M Record results in Instrument Performance Test Results Table - Post PM.
A For systems using ICP Expert version 7.3 and above, run the following Instrument tests

= Subsystem Communications Test
& Air Flow

@ Water Flow

& Gas Flows

@ RF Generator

@ Camera Test

[ Optics Test

[41 Nebulizer Test

v Record the result in the Instrument Test Results Table

o R
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Fram Insight 10 Outcome

Restore Instrument

[1 For HF applications, ask the customer to reinstall their sample introduction system. w16
[ Leave system in an idle state: on and purging.

Ef Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

Attach available reports/printouts of all tests to this documentation.

Record the Preventive Maintenance service activity in the customer's records/logbook.
Record the PM event in the Smart Alerts logbook, if applicable.

Update/reset instrument maintenance counters as appropriate.

Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
Review this service, parts replaced, and test results obtained with the customer.

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systemsina compliant environment may need additional
documentation.

B EEAEEALAEEE

Complete the Signature Page with both Service Engineer and Customer signatures.

e
Revisian: A.02, Issued: 21 January 2022 "o’ H
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Agilent 5100, 57110 Preventive Maintenance Checklist

Test Results

Instrument Performance Test Results Tabl

e

Agilent
CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check

Radial Axial * Radial Axial*
£n 213.857 nm SRBR \500. % 29V, & 4\24. % Eags. 9
Mn 257.610 nm SRBR 2005, 0 1487 1 Y5093 % 313320 6
Al 396.152 nm SBR 4.9 AD A. 3 234
K 766.491 nm SBR 5. % 2.\ A g 45.3

* Axial result is not applicable for GB016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test

Result
Subsystern Communications Test ?a g5
Air Flow % $S
Water Flow ?&fu 5
Gas Flows ‘?3 S
RF Generator ?3 55
Camera Test ? 555
Optics Test ?a 85
Nebulizer test \?& &S

Revision: A.02, Issued: 21 January 2022

Document Number: GB014-90075 F'agen of ql_ﬁ"
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Table

Agilent

CrossLab

From Insight to Outcome

Note: These measurements do not form part of any specification and are for reference only,

Measurement Standby Mode Plasma On
Mains Voltage 224, 444 VAC 296 %3\ VAC
Mains Current 0. 0%\ A 0.1 05 A
Instrument Temperature 27 bl s 23.5 b
RF Air Flow (sensor speed) A D Hz W) Hz
Plasma Exhaust Temperature Na measurerment £3.% °C
Water Flow Oscillator No measurement N, BA L/min
Water Flow Detector 0.%6 L/min 0. %\ L/min
Water Inlet Temperature e *C Ne 3 ‘C
Polychromator Temperature 315 0 °C 350 °’C
CCD Temperature = A0\ °C -39 % °C
Thermal Stabilizer 35 0 'C 35.0 %t
Argon Supply Pressure C4%.92 kPa 504,55 kPa
Purge Gas Supply Pressure*] CAG.FE kPa LA2 A\ kPa
Option Gas Supply Pressure*] - kPa - kPa
Nebulizer Flow No measurement 0.30 L/min
Nebulizer Back Pressure No measurement \D%, 4.3 kPa
Plasma Gas Flow Mo measurement 1R L/min
Auxiliary Gas Flow No measurerment A OD L/min
RF Pawer Mo measurement 1904 3 W
RF Supply Current No measurement 4.45% A
RF Supply Voltage MNo measurerment J04, 4% v

*1 If option installed

SocmentNomber GOOVLS007S pege Lot 1 ---Z::--- Agilent

@ Agilent Technologies, Inc. 2022 * : *
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Qutcome

Consumed PM Parts

Product or Model# Quantity

Part Description Part Number where used consumed
) i . GB010A, GBO114A,
fixial Pre-Optic Window G8010-68014 GRO014A/GROT5A A
Radial Pre-Optic Window GBO10-68015 All \
: , : Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Bocircilston -
Purge Gas Filter 58010-60136 All 1
Air inlet filter G8000-68002 All A
High Capacity Air Filter GB010-60189 Optional -
Rotor seal for 6-7 port valve for AVS6/7 G8494-60002 GB494A/GBA9S -
Rotor seal for 4 part valve for AVS4 G8493-60002 GB493A &
-mse salution to rinse station 2.5mm id x G8470-80123 SPS 4 3
Barb connector 2.5mm-1.5mm ID GB410-80124 SPS4 =
PVC waste tubing,8Bmm od x 5mm id, 2m GB410-80122 SPS 4 =

Additional Parts may be required from engineer's stock:
X axis drive belt 5410047500 SPS3 =

Z axis drive belt 5410047400 SPS3 &

Peristaltic pump tubing, PVC SalvaFlex, 3

bridged, 3710049000 SP54 -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

ﬁ Section Not Applicable.

Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued: 21 January 2022 .
Document Number: G8014-90075 Page\Dof J& ""...'" Agllent
@ Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Agilent
CrossLab

Fram Insight to Qutcome

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number;
€009 00
Service Engineer Name:
‘Ea\nja‘v- oty .
Service Engineer Slgnature
Kaw ;}g\mm

Tc-tal numb

Revision: A.02, Issued: 21 January 2022
Document Number; GBO14-90075
© Agilent Technologies, Inc. 2022

of pages in this document;

Date Service Completed:
04 Wov 2024

Customer Name:

HPhotm Onkaong

Customer Signature:

fpham Oy hoﬂj
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(Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Yersion

Tested By

Test Completed On

Result Surmmary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Agilent S100/5110 VDV ICP-CES
G3Q11A/GBD15A
MY 18030001

7.3.1.9507

3442

Pre Test_ PM_Kanyakorn S.
11/4/2024 9:19:10 Al

Skipped
Skipped

Skipped
Skipped
Skinped
Skipped

Skipped
Skipped

Pass
Fail

Pass

Fage 1of4
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Resolution Test Pass
Element Wavelength Specification  Width
N{174.213 nm) <940 .98
As (188.980 nm) =820 6.17
C (193.027 nm) £ 11.50 8.30
Mo (202,032 nm) £8.20 8.33
Cr(206.158 nm) = 13.40 898
Zn (213.857 nm) <870 6.60
Pb (220 353 nmy} £950 7.09
Co {228.615 nm) £17.20 11.67
Bz (230 424 nm) £9.40 7.20
Mn {257 810 nm) £13.30 943
Mn (260.568 nm) € 20.30 1411
Cr (267.716 nm) < 11.00 8.04
Cu (324.754 nm) 22500 18.97
Cu (327,395 nm) =14.20 11.23
Sr(338.071 nm) £ 33.50 24,30

| Ba {455,403 nm) 4400 33.47

Sr (460 733 nmy) < 36.00 17.23

Ba (493.408 nm) = 36.00 2537

Ba (614.171 nm) 5 42.00 25 54

Ar{675.283 nm) =74.00 5B.51

K (766.491 nm) < 80.00 65.86
Page 2 of 4
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Sensitivity Test

Fail
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) =450 SRBR 104 .1 783.0 50.8
Se (196.026 nm) 2 41,0 SRBR 8786 862.0 79.7
Zn {213.857 nm) = 1421.0 SRBR 1500.8 41823.3 749.0
Pb {220.353 nm) z 46.0 SRBR 1707 2432.0 1748
Mn {257.610 nm) z 3318.0 SRBR 3915.0 264700.2 4420.0
Al (396.152 nm) >34 $BR 7.7 484548 5563.2
Ba {493,408 nm) z 340 SBR 459 19667197 41803.8
K {786.4%1 nm) = 1.8 SBR 5.7 55038.2 148877
Axial
Etement Wavelength Specification  Method  Ratio Standard Blank
As (188,980 nm) =2080 SRBR 126.5 1498.8 119.0
Se (186.026 nm}) z159.0 SRER 120 17736 197.8
Zn {208.200 nm) 2234.0 SREBR 458.0 B8784.2 1997
Zn {213.857 nm} > 1743.0 SRER 2217 4 85597.6 17897
GCd {214.439 nrm) 24327.0 SRBR 1819.3 687246 12364
Ph (220.353 nm) 2 3200 SRER 3328 7929.5 499.0
Mn (257.610 nmy) = 10625.0 SRBR 7492.2 991238.3 16911.7
Cr (267.716 nm) = 1048.0 SRBR 22545 1297066  3150.9
Cu (324.7584 nm) z18.0 SBR 26.9 290746.3 10407 5
Al (396.152 nm) =60 SBR 10.7 211329.2 18005.0
Ba (493.408 nmy) =600 SBR 483 8958460.4 138336.9
K (766491 nm) =240 5BR 281 13851802 473962
Fage 30of4
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Precision Test

Pass
Radia!
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) =260 0.73
Se (196.026 nm) 22860 0.95
Zn {213.857 nm) £1.50 0.31
Pb {220 353 nm) <260 0.73
Mr1 {257 610 hm) < 1.50 0.39
Al {398,152 nm) £ 150 0.39
Ba (493.408 nm) =1.50 0.ar
K (766.491 nm) =150 0.32
Axial
Element Wavelength Specification  Measured
Valug % RSD
As (188.980 nm) <150 1.24
S& (196.026 nm) £ 1.50 0.84
Zn {206.200 nm) = 1.50 0.58
Zn (213.857 nm) =150 0.98
Cd (214.439 nm) <150 0.26
Pb (220.353 nm) £ 1.50 0.51
Mn {257 610 nm) £1.50 087
Cr (267.716 nm) < 1.50 0.22
Cu {324 754 nm) <1.50 0.24
Al (395152 nm) £1.50 0.33
Ba {493.408 nm) £ 1.50 0.40
K (766.491 nm) =150 0.65
Page 4 of 4
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Report Summary

Instrumeant Mode|
Instrument 1D

| Instrument Serial Number

Soffeare Wo sl

.
Teclzd By

Test Completed On

Result Summary

Agilent £100/5110 VDV ICP-QES
GBOT1A/GB015A
MY 18030001

¥.3.1.9507

3442

Fost Test_ PM_Kanyakorn S.
117412024 11:07:24 AM

Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped

BT P T E AT
5as Flows Test Skipped
s VRIS
RF Generator Test Skipped

| Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resalution Test Pass
SEE‘IEEHVH‘_\,’ Test Fsil
Frecision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
Page 10of 4
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Resclution Test Pass
Element Wavelength Specification  Width
N{174.213 nm 5 9.40 6,97
As (188,980 nm) = 8.20 6.14
G (193.027 nm) £ 11.50 8.33
Mg [203 1133 nm) <8.20 6.33

- Cr(20€.178 i) - 213.40 9.08

| Zr (213.657 ) <870 8.70
Pb (220,353 nmy) 5 9.50 ¥.03
Co (228615 nm) £17.20 11.72
Ba (230.424 nm) £9.40 7.32
Mn {257.610 nm) £13.30 944
Mn {260.568 hm) = 20.30 14,21
GCr(267.716 nm) £ 11.00 7.94
Cu {324,754 nm) £ 25.00 18.99
Cu (327 395 nm} £ 14.20 11.27
Sr{338.071 nmj} < 33580 24.47
Ba (455 403 nm) <4400 3350
Sr (460.733 nm) 2 36.00 17.31
Ba (493 408 nm) = 36.00 2544
Ba {614.171 nm} < 42.00 25.18
Ar (875283 nm) £ 74.00 56.15
¥ (765491 nm) = 80.00 65.56

Page 2 of 4
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Senziiviy Test Fail
Radial
Slement Vilzveisngth Specification  Method  Ratio Standard Blank
As (188.980 nmyj = 46.0 SRER 130.6 977 .1 50.4
5e {196.028 nm) z41.0 SRBR 108.0 958.7 702
Zn {213.857 nm) =14210 SRBR 41248 440377 1134
Pb (220.353 nm) > 46.0 SRBR  207.2 2554.7 136.2
Mn (2567.610 nm; z 3518.0 SRER 13017.5 271846.6 4347
Al(396, 152 nm) 234 SBR 87 50615.5 47470
B,a. (_493.408 nm) = 34.0 S5BR 1337 2089203.0 153583
K {766,491 nm) z18 SEBR 4.8 100189.5 172355
Axial
Element Wavelength Specification  Methad - Ratio Standard Blank
As (188.980 nm) z 208.0 SRBR 174.9 1566.7 730
Se (188,028 nmy} z159.0 SRER 167.0 1863 4 110.2
Zn (205,200 nm) 22340 SRER 7409 D836.0 831
ZniZ13.857 nm) =1743.0 SRBR 59659 1015681 211.7
Cd (214,435 nm) =4227.0 SRBR 5781.0 72852.9 1581
Pb £220.353 nm) > 320.0 SRBR 5010 3464.3 2677
kn {257 619 nm) = 10825.0 SRBR 311216 1006637.8 10440
Cr {267.716 nmj 2 1048.0 SEBR 4424 8 1322028 380.8
Cu {324,754 nmy} z19.0 SBR 83.7 I02907.8 43458
All (396.152 nm) =60 SBR 211 218¥71.0 9892.3
Ba {493.408 nrm} =600 SBR 250.8 71373808  28367.3
K (766.491 nm) 2240 SBR 45.3 14358050.6 310250
Page 3of 4
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i Precision Test. Pass
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.880 nm) £ 260 Q.81
Se {196.026 nm} £ 2860 0.98
Zn (213,857 nm) £ 1.50 0.22
Pk {220.353 nim) =260 0.37
Mn (257.510 nm) £1.50 0.27
AI'{395.152"nm) =150 0.25
Ba (493.408 nmj) < 1.50 0.53
K {766.491 nm) = 1.50 0.15
Axial
Element Wavelength Specification  Measured
Value % R3D
As {188.930 nm} =1.50 0.81
Se (106027 nn} £1.50 0.65
70 (206 250 ray =150 0.79
Zn {213.857 nm) <150 0.81
Cd (214439 nm) = 1.50 0.35
Pb {220.353 nm) = 1.50 0.33
Mn (257.810 nm) = 1.50 1.02
Cr {267 716 nrm) =1.50 0.32
Cu {324.754 nm) <1.50 0.51
Al {396.152 nm) 3 1.50 0,37
Ba {49?.40;‘:! nrm) % 150 0.68
K (766491 nm) <150 0.74
Fage 4 of 4
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Repott Summary

Instrument Model
Instrument 1D

Instrument Serjal Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV |CP-QES
GBO11A/GE0154
MY18030001

7.53.1.9507

3442

Post Test_PM_Kanyakorn S.
11/4/2024 11:20:15 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Vifater Flow Test Pass
Gas Fiows Test FPass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Pracision Test Skipped
Subsystern Communications Test Pass
Air Flow Test _ Pass

30% Air Flow (relative  75% Air Flow (relative

speed) speed)

15.00 18.00
Water Flow Test ‘Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlat Temperature

{L/min}

1.30 0.81

(*C}
20.55

Page 1 of 2
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Eas Flows Test Pass
Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Targst Flow Pressure Target Flow Pressure
2.00 2.00 115.38 18.00 17.87 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128 554
RF Oscillatar Test Passed
RF Oscillator Frequency 25.834
{MHz)
Work Cail Current (A) 44 660
RF Power Supply Current {A) 1.999
Camera Test Pass
Integration Time  Standard Deviation Status
(ms)
Electronic Offset Tast 1000 5.228 Passed
Dark Current Test £000 1,168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Fassed
Page 2 of 2
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Report Summary -

Instrument Model Agitent 5100/5110 VDV ICP-OES

[ Insirdment 1D G2011A/GB015A
instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By change mirror
Test Complated On 11/6/2024 10:35:28 AM

‘Result Summary

Subsystem Communications Test Skipped
Aif Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped

| RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systern Test Skipped
Resolution Test Pass

' Sensitivity Test Pass
Precision Test Pass

Page 10of 4
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Resolution Test . “Pass
Element Wavelength Specification  Width
N.(174.213 nm) <940 £.79
As (188.980 nm) =820 5.80
C {193.027 nmy <11.50 8.15
Mo (202 032 nm) £8.20 5.90
Cr(206.158 nm) < 13.40 &85
Zn {213.857 nm) =870 677
Pb (220253 nmy) £ ¢ 50 8 61
Co (228.615 nm) £ 17.20 11.79
Ba (230.424 nm) <940 7.25
Mr (257 610 nm) £13.30 9.47
Mn (280.568 nm) =20.30 14,50
Cr (267.716 nm) £11.00 7.91
Cu (324.754 nm) =2500 18.72
Cu {327.395 nm) 1420 11.09
5r(338.071 nm) =33.50 25.39
Ba (455.403 nm) < 44.00 3309
51 (460,733 nm) = 36.00 18.54
Ba {493,408 nm) < 38.00 2574
Ba (614.171 nm) =42.00 25.23
Ar (675.283 nm) = 74.00 58.52
K (766.491 nm) = 80.00 £83.16

Page 2 of 4
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As {188.980 nm) 2460 SRBR 1105 868.9 54.3
Se (196.028 nm) =410 SRBR 88.3 9347 91.3
Zn {213.857 nm) z 1421.0 SRBR 35354 44017.7 153.9
Pl (220.353 nm) 2450 SRER 184.5 24923 159.8
Mn {257 610 nm} = 3518.0 SRER 11099.8 249595.3 503.8
Al (396.152 nm) z 34 SBR 8.7 50274.4 5172.0
Ba (493.408 nm) . 2 34.0 SBR 1245 1903164 1 15166.0
K {786.491 nm) =13 SBR 8.9 1100414 13981.2
Axial
Element Wavelength Specification  Method Ratio Standard Blank
As (188.980 nm =208.0 SRBR 293.3 37443 108.3
5e (196.026 nm) 2 158.0 SRBR 2087 41987 3472
Zn (208.200 nm) 22340 SREBR 923.0 12282.3 172.1
Zn (213.857 nm) z 17430 SRBR 6358.3 1575515 Bi1.7
Cd (214.439 nm) 2472270 SRBR 5069.2 Qo873.7 385.2
Pb (220.253 nm) = 320.0 SRBR 389.0 10641 1 653.6
Mn (257.610 nm) > 10625.0 SRBR 211904 9855287  2153.6
Cr (267.716 nm) = 1048.0 SRBR -3054.1 131797 6 1811.6
Cu (324.754 nm) 2190 SBR 363 3014014 8082.¢
Al{396.152 im) z6.0 SBR 10.8 2233595 18280.5
Ba (493408 rim) 2 8(.0 SBR 106.5 64604215  G01228
K (766.491 nm) 2240 SBR 30.2 16368406 525621
Page 3of 4
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Precision Test Pass
Radial
Element Wavelength Spe'ciﬁcation Measured
WValue % RSD
As (188.980 nm) =260 . 1.56
Se (196.026 nm) <280 1.16
Zn (213.857 nm) s 150 0.50
Pb {220.353 nm) =280 0.74
Mn (257.610 nm) =£1.50 (.62
Al (356,152 nrm) = 1.50 0.54
Ba (493408 nm) £150 0.78
K {766.497 nm) =1.50 044
Axial
Elament Wavelength Specification  Measured
Value % RED
As (188,980 nm) £1.50 (.33
Se (1596.026 nm) < 1.50 g.82
Zn {206.200 nm) =150 0.35
Zn {213.857 nm) = 1.50 0.34
Cd (214.438 nm) £ 150 0.44
Pb {220.353 nm) £1.50 0.48
Mn (257.610 nm} =150 0.83
Cr (267.716 nm) 5150 0.53
Cu (324754 nm) 5150 0.68
Al (388152 nm) =150 0.56
Ba {4932.408 nm) =150 1.29
K (768.481 nm) =150 074
Fage 4 of 4
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E24-060048 18 Jun 24 17 Jun 25 -
USA. 1701019
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670083 8 Feb 24 7 Feb 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698/701
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
Ambient
1 |Crifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 pm (PM,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24p1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM,;) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050149
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387061
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 15052024 15 May 24 14 May 25 -
CM22387067
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.




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
Ambient
14 |Sound Level Meter Laeq 1 hours' Leq 24 hrer Lamaxe Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240292EA 6 Aug 24 5 Aug 25 -
0005348 Foundation For Industrial Development
15 |Sound Level Meter Laeq 1 hours' Laeq 24 hrsr Lamaxe Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
16 |Sound Level Meter Laeq 1 nours' Leq 24 hrer Lamaxe Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
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 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-158 19 Aug 24 18 Aug 25 -
41462327003 Co., Ltd.
2 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-127 27 Aug 24 26 Aug 25 -
Total Dust 20230610196 Co., Ltd.
Respirable Dust
TVOCs
3 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-048 8 May 24 7 May 25 -
Total Dust 20230410024 Co., Ltd.
Respirable Dust
TVOCs
4 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-041 6 May 24 5 May 25 -
Total Dust 20230410025 Co., Ltd.
Respirable Dust
TVOCs
5 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-040 3 May 24 2 May 25 -
Total Dust 20230410027 Co., Ltd.
Respirable Dust
TVOCs
6 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-045 7 May 24 6 May 25 -
Total Dust 20230410021 Co., Ltd.
Respirable Dust
TVOCs
7 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-122 26 Aug 24 25 Aug 25 -
Total Dust 20230610198 Co., Ltd.
Respirable Dust
TVOCs
8 |Air Sampling Pump Ethyl Alcohol Sensidyne GilAir Plus Innovative Instrument 24-ASP-125 27 Aug 24 26 Aug 25 -
Total Dust 20230610205 Co., Ltd.
Respirable Dust
TVOCs
9 |Aneroid Barometer Ethyl Alcohol Barigo, Germany - Technology Promotion Association 24P1370 22 Apr 24 21 Apr 25 -
Total Dust (Thailand-Japan)
Respirable Dust
TVOCs
10 |Digital Thermo - Hygrometer Temperature Digicon TH-02 Technology Promotion Association 24H717 10 Apr 24 9 Apr 25 -
Humidity 395034172 (Thailand-Japan)
Respirable Dust
TVOCs
11 |Gas Detector TVOCs RAE Systems, Inc. MiniRAE 3000+ Executive Trading Limited RA 187/24 7 Aug 24 6 Aug 25 -
592-928075
12 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-067 17 May 24 16 May 25 -
(Acoustic Calibrator) 6306 Co.,Ltd.
13 |Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24061 18 Jan 24 17 Jan 25 -
00709670
14 |Sound Level Meter Laeqs hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24058 18 Jan 24 17 Jan 25 -
00609500
15 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-313 9 Jul 24 8 Jul 25 -
TEX040015 Co.,Ltd.
16 |Thermal Environment Monitor Heat Meter Quest QuesTemp 34 Innovative Instrument 24-TPM-371 15 Aug 24 14 Aug 25 -

Technologies, Inc

TEK120020

Co.,Ltd.




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 24CH239 20 Feb 24 19 Feb 25 -
HAODO078 (Thailand-Japan)
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 SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.
2 |Sound Level Meter Laeq 12 hrsr Laeq s i bamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24060 18 Jan 24 17 Jan 25 -
00709655
3 |Sound Level Meter Lpeq 12 hrsr Laeq s nisr bamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24166 6 Jun 24 5 Jun 25 -
01010782
4 |Sound Level Meter Laeq 12 hrsr Laeq s iy Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24098 29 Jan 24 28 Jan 25 -
00408981
5 [Sound Level Meter Laeq 12 hrsr Laeq s nrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24058 18 Jan 24 17 Jan 25 -
00609500
6 |Sound Level Meter Laeq 12 hrsr Laeq s nrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24156 30 May 24 29 May 25 -
00321441
7 |Sound Level Meter Laeq 12 hrsr Laeq s nrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24055 18 Jan 24 17 Jan 25 -
00409175
8 |Sound Level Meter Laeq 12 s Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24059 18 Jan 24 17 Jan 25 -
00709651
9 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 24-ACT-065 17 May 24 16 May 25 -
(Acoustic Calibrator) 82795 Co.,Ltd.
10 |Sound Level Meter Laeq 12 s Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24155 30 May 24 29 May 25 -
00709656
11 |Sound Level Meter Laeq 12 s Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24098 29 Jan 24 28 Jan 25 -
00408981
12 |Sound Level Meter Laeq 12 hrsr Laeq s hrsr Lamax Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24159 4 Jun 24 3 Jun 25 -
00511774
13 |Sound Level Meter Laeq 12 hrsr Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24054 18 Jan 24 17 Jan 25 -
00409109




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
14 |Sound Level Meter Leq 12 e Laeq s hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24157 30 May 24 29 May 25 -
01010778
15 |Sound Level Meter Leq 12 e Laeq s hrs Lamax Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24065 18 Jan 24 17 Jan 25 -
00881367
16 |Sound Level Meter Leq 12 e Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24100 29 Jan 24 28 Jan 25 -
00558212
17 |Primary Flow Calibrator Calibrate personal pump TSLInc 4146 Innovative Instrument 24-AFM-156 19 Aug 24 18 Aug 25 -
41462327002 Co., Ltd.
18 |Air Sampling Pump Benzene Sensidyne GilAir 5 Innovative Instrument 24-ASP-075 14 Jun 24 13 Jun 25 -
Toluene 20180102018 Co., Ltd.
Xylene
19 |Air Sampling Pump Benzene Sensidyne GilAir 5 Calibration Laboratory Co.Ltd Q24050344 17 May 24 16 May 25 -
Toluene 20150602023
Xylene
20 [Air Sampling Pump Benzene Sensidyne GilAir 5 Innovative Instrument 24-ASP-100 28 Jun 24 27 Jun 25 -
Toluene 20220301020 Co., Ltd.
Xylene
21 |Air Sampling Pump Benzene Sensidyne GilAir 5 Calibration Laboratory Co.Ltd Q24050341 17 May 24 16 May 25 -
Toluene 20170701011
Xylene
22 |Air Sampling Pump Benzene Sensidyne GilAir 5 Calibration Laboratory Co.Ltd Q24050342 17 May 24 16 May 25 -
Toluene 20150601001
Xylene
23 |Air Sampling Pump Benzene Sensidyne GilAir 5 Calibration Laboratory Co.Ltd Q24050345 17 May 24 16 May 25 -
Toluene 20120301017
Xylene
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
24 [Aneroid Barometer Benzene Barigo, Germany - Technology Promotion Association 24p1145 9 Apr 24 8 Apr 25 -
Toluene (Thailand-Japan)
Xylene
25 [Digital Thermo - Hygrometer Benzene Digicon TH-02 Technology Promotion Association 24H716 10 Apr 24 9 Apr 25 -
Toluene 395034173 (Thailand-Japan)

Xylene




CERTIFICATE OF CALIBRATION

Customer

Address

Deseription of Equipment
Manufacturer

Model Number

Serial Number
ID./Control No.

Environment Conditions

Cal. Date

Issue Date

Envi Equipment Service Co., Ltd.
110/254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 9152, 089 478 7885
E-mail: sales@envi-ees.com

United Analyst and Engineering Consultant Co., Litd.

Certificate No.: E24-060048

Page.: | of 6

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

Bangkok 10260

Console meter

Apex Instrument

XC-572-V

1701019

UAE.EFM 013/2560
Temperature (25+2)°C
Humidity (50 + 15) % RH
18/06/2024

18/06/2024

Calibration Method or Calibration Procedure Used

LS EPA Method {United State Environmental Protection Agency )

This certificale is traceable 1o national standard, which realize the units of measurement according 1o the International System of Units (15).

Result of Calibration

This certificate may not be reproduced other than in full exeept with prior Written approval of the Technical Manager, Envi Equipment

Service Company Limited.

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

Calibrated by Mr. Sanya Sangnil

Approved by

Technical Mangc,:r

naslupmuny




Meter Console Information

Certificate No
Page

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No0.547425
5-POINT METRIC UNIT

Calibration Conditions

.+ E24-060048
2of6

Factors/Conversions

s Model | yc o7y Time | 18062024 | "0V | | StdTemp | 293 K
Console Serial 1701019 Calibration SER24-060018 Sd Prisss 760 mm Hg
Number Reference No.
inriimganll IO W o 75591 | mmHg | | Ki 0.386
e | oo | | SEERTECSS 1.001 Console Leak Check | PASS
Calibration Data
Run Time Metering Console Calibration Meter
([))r(i;ﬁ“:e Volume | Volume g::.:;t g:::: Volume Volume ?:;:‘: ?‘:I:‘:
Elapsed DH Initial Final Initial Final Initial Final Initial Final
(Q) (Pu) (Vi) (Vinr) (tmi) (teus) (Vwi) (Vwi) (twi) (twr)
min mm HiO m’ m’ o °c m’ m’ °C °C
11.82 13.0 2802.112 | 2802.252 32 32 22203382 | 222.17160 29 29
11.85 13.0 2802.252 | 2802.392 32 32 22217160 | 222.30948 29 29
8.42 26.0 2802.399 | 2802.539 32 32 22231644 | 222.45472 29 29
8.43 26.0 2802.539 | 2802.679 32 32 222.45472 | 222.59264 29 29
13.80 40.0 2802.686 | 2802.966 32 32 222.59970 | 222.87558 28 28
13.78 40.0 2802.966 | 2803.246 32 32 22287558 | 223.15024 27 27
10.32 70,0 2803.261 | 2803.541 33 33 223.16476 | 223.43840 27 27
10.33 70,0 2803.541 | 2803.821 33 33 22343840 | 223.71148 27 27
9.00 90.0 2803.835 | 2804.115 33 33 22372450 | 223.99668 27 27
9.00 90,0 2804.115 | 2804.395 33 33 223.99668 | 224.26896 27 27
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EES

Certificate No. : E24-060048
Page :30f6

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

5-POINT METRIC UNIT

Meter Console Information : Calibration Conditions _ Factors/Conversions
Console Model | vosmy | |Date |Time | 18062024 | '%% | | StdTemp | 293 K
Num ber o AM
Consaole Serial Calibration =

Number 1701019 Reference No. SER24-06001% Std Press 760 mm Hg
DGM Model Barometric
Nugihor SK25EX e A— 755.91 mmHg Ki 0.386

DGM Seral 00002028 | | Calibration 1.001 Console Leak Check | PASS
Number Meter Gamma

Calibration Data

Resulis
Standardized Data Dry Gas Meter

Calibration Factor Flowrate

Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | .0212 m*y/min Variation
(V) | (Quisa)) | (VW) | (QWiaaay) (Y) (AY) (Qmisidycor) (AHa) (AHa)
m* m’/min m’ m*/min m*/min mm H:0

0.135 0.011 0.133 0.011 0.984 0.007 0.011 44.706 -1.370
0.135 0.011 0.133 0.011 (LY8S 0.008 0.011 44.893 -1.182
0.135 0.016 0.134 0.016 0.986 0.009 0.016 45. 148 -0.928
0.135 0016 0.133 L0116 (1.984 0.007 0.016 45.564 -0.512
0272 0.020 0.267 0.019 (1L.982 0.005 0.019 46.883 (L80O8
0.273 0.020 0.267 0.019 0.978 (L0011 .019 47.030 0.954
0.274 0.027 0.266 0.026 0.972 -(L.005 0.026 46.723 0.648
0.274 0.027 0.266 0.026 (L970 -0.007 .026 47.067 0.99]
0.274 (.030 0L.265 .029 0.965 -0.012 0.029 46.388 0.313
0.274 0.030 0.265 0.029 0.965 -(.012 0.029 46.354 0L.279

0977 | ¥ Average 46.075 ({f‘:r';‘;c

Note: For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.
For AHg, orifice pressure differential that equates to 0.75 cfm (0.0212 m"/min) at standard te
pressure, acceptable tolerance of individual values from the average is £0.2 inches (5.1mm})




13uls: 3a3Uiun « as3a

EES

Meter Console Information

Calibration Conditions

Certificate No. : E24-060048

Page

:4of6

Factors/Conversions

Console Model . 10:00 |
Narhes XC-572-¥ Date 18/06/2024 AM Std Temp 203 K
Console Serial Calibration s
Number F01013 Reference No. i —— Lty 760 —
DGM Model . Barometric
5
Namiber SK25EX Pressure 755.91 mmHg Ki 0.386
DGM Serial Calibration
Number 00002028 Meter Gamma 1.001 Console Leak Check PASS
Calibration Date: 18-6-2024 Calibration Reference No: SER24-060018
Meter Gamma vs Flowrate
1.000 | — —
‘ -2 ]
0.990 |
|
S !
= 0.980
E
E . ——Gamma Y
< ! o~ Max Allow Y
= Min Allow Y
= 0.970 |
0.965
0.960
0.950 . | . . s
0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035
Flowrate Standardized & Corrected (m'/min)
Console Serial: 1701019 (':'-nsulw’l-v
Lo vy




EE

Meier Console Information

LU FA3un uas3a

Calibration Conditions

Certificate No. : E24-060048

Page

:50f6

Factors/Conversions

Console Model XC-5T2-V Date 18/06/2024 10:00 Std Temp 203 K
Num ber AM
Console Serial 1701019 Calibration _— - Std Press 760 min Hg
Number Reference No.
DGM Model SK25EX Barometric 755.91 mmHg K 0.386
Number Pressure
DGMBSerisl | 5503055 | | Chlibeation 1.001 Console Leak Check | PASS
Number Meter Gamma
Calibration Date: 18-6-2024 Calibration Reference MNo: SER24-060018
Meter Pressure vs Flowrate
0.040 -
0.035 I
0.030 |
& : 0.029
'.'::::E 0.025
= &
E=  0.020
n U
o
EE o015
520
o)
0.010
0.005
0.000 ——— et 3 e e e ]
0.000 20.000 40.000 60.000 80.000 100.000
DGM Orifice AH (mm H20)
Console Senal: 1701019 Console Model: XC-572-V
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Certificate No. : E24-060048
Page :60f6

THERMOCOUPLES SYSTEM CALIBRATION

~ Sampling System Equipment Information I Calibration Conditions

Console Model Number XC-572-V Date Time 18/06/2024 | 00:20 PM
Console Serial Number 1701019 Calibration Reference No. SER24-060018
DGM Model Number SK25EX Reference Thermometer DIGICON

DGM Serial Number 00002028 Serial Number 183169105
Meter Box Model Number JENCO 765 KF

Meter Box Serial Number JC 197717

Console Thermocouple Simulator
Channel and Meter Box Channel Temperature Reading ("C )
test point -18.0 | 25.0 | 38.0 | 93.0 | 149.0 | 260.0 | 371.0 | 482.0 | 593.0 | 816.0 | 1038.0
Stack -17.0 | 250 | 380 | 930 | 149.0 | 257.0 | 368.0 | 477.0 | 587.0 | 806.0 | 1024.0
Aux -17.0 | 250 | 38.0 | 93.0 | 149.0
Probe -17.0 | 25.0 | 38.0 | 93.0 | 149.0
Filter -17.0 | 250 | 38.0 | 93.0 | 149.0
Oven -17.0 | 250 | 38.0 | 93.0 | 149.0
Exit -17.0 25.0 38.0

Tolerance Range

Stack + L.50%  Absolute Meter + 3.0
Probe + 30°%C Exit 4+ 20°%
Filter = 30°C

nansluemun
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Instrument description
Instrument model
Control unit serial no.
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial no.
Customer name
Customer address

Total pages of certificate :

Receiving no.
Receiving date.

Parameter of calibration :

Condition of UUC.
Ambient condition

Calibration place

Calibration procedure no. :

Calibration Certificate

NSCLTIGHTIS 17085
CALIBRATION 0157

Certificate No: G 670083
Date of issue : 08-Feb-24

Flue Gas Analyzer
Testo 350 New
03099393/701
60899698/701
UAE.EFM.008/2560
Testo SE & Co. KGaA

UNITED ANALYST CONSULTANT CO.,LTD.
§1 SOI UDOMSUK41,SUKHUMVIT ROAD,BANGCHAK PRAKANONG BANGKOK 10260

2 Pages

L-240430

05-Feb-24

Gas Calibration{Oxygen 2.50,10.04,21.02 %vol, Carbon Monoxide 80.14,302,1003 ppm,
Nitrogen Dioxide 30.34,81.32, 201.9 ppm, Nitric Oxide 30.01, 151.5, 322.5 ppm,
Sulphur Dioxide 50.36, 100.8, 600.8 ppm)

Used

All of the Measurment ware caried out the stabilized labotary
Temperature it o T
Humidity 155+ 15 %RH

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

This instrument was callbrated by comparison with Standard gas mixture according
to calibration Work Instruction no. WI-CL-28-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiplied by coverage factor k=2, which for a normal distribubion corresponds o a coverage probability of approximately 9595,

This certificate is applied oniy fo item under test Enviranmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing labaratory.
Calibration certificates without signature and seal not vaiid and The results relate only Lo the items tested/calibrated.

This calibration certificate documents are tracelility te national standards, which realize measurement accoraing to the

Intemational System of Units (81),

Date of calibration

FM-CL-09-C Rev,8

08-Feb-24
Mr. Kwanchai Khamdoung Mrs. Nongluck Waongsettee
Calibration Technician Technical Manager
Page 1of 2 |ssued Date 26/02/16

nansluemun

Entech Industrial Salution Co.Ltd.

177121 Soi Neamwongwan 47 Yaek 48, Toonesanghong, Laksl, Bangkok 10210 THAILAND Tel 0-2779-8888 Callbration@entech.co.th
Tax ID 0105536036581 www .antach.co.th




ENTECIH Calibration Certificate

Whers 'I.Lli"m“
" Begin

Standard References (Table 1)

NEC-TIS-THES 1728
CALIEAATION 0167

Certificate No.: G 570083

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.50 % Vol 2412/23 ~ Linde 27-Aug-27
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oxygen ( 02 ) 21.02 % Vol CG-0041-22 Nimt 10-Feb-27
Carbon monoxide ( CO ) 80.14 ppm CG-0040-22 Nimt 14-Feb-27
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monoxide ( CO ) 1003 ppm 2584/23 Linde 10-Sep-25
Nitrogen Dioxide { NO2 ) 30.34 ppm 2703/22 Linde 22-Aug-24
Nitrogen Dioxide ( NO2 ) 81.32 ppm 3546/23 Linde 14-Jan-26
Nitrogen Dioxide ( NO2 ) 201.9 ppm 1975/23 Linde 17-Jul-25
Nitric Oxide { NO ) 30.01 ppm CG-0014-23 Nimt 19-Feb-25
Nitric Oxide { NO ) 151.5 ppm 0161/23 Linde 22-Jan-25
Nitric Oxide { NO ) 322,5 ppm 1974/23 Linde 17-1ul-25
Sulphur Dioxide { 502 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Linde 09-Nov-24
Sulphur Dioxide { 502 ) 600,8 ppm 2003/23 Linde 17-Jul-25
Measured room conditions
Temperature : 235 °C  Humidity : 64.1 %RH Pressure 1011.7 mbar
Calibration conditions
Gas Temperature : 23 °C  Flowrate : 1,200 mifmin Gas pressure 1016.4 mbar
Calibration Results (Without adjustment) (Table 2)
P o ki Standard Mean of o Uncertainty
Values uuc (%)
02 (%Vol) 2.50 2.57 0.07 0.15
02 (%Vol) 10.04 10.09 0.05 0.20
02 (%Vol) 21.02 21.08 0.06 0.30
CO (ppm) 80.14 81 0.86 3.0
€O (ppm) 302 302 0 6.0
CO (ppm) 1003 1002 -1 12
NO2 (ppm) 30.34 30.2 0.14 8.0
NO2 (ppm) 81.32 82.4 1.08 8.0
NOZ (ppm) 201.9 202.8 0.9 12
NO (ppm) 30.01 29 -1.01 8.0
NO (ppm) 151.5 150 -1.5 8.0
NO (ppm) 322.5 320 -2.5 12
502 (ppm) 50.36 49 -1.36 6.0
S02 (ppm) 100.8 100 -0.8 6.0
S02 (ppm) 600.8 599 -1.8 13

Remark : 1 cmol/mol = 1 %vol. 1 pmol/mol = 1 ppm.

End of Report

FM-CL-09-C Rev.B Page 20f2

Entech Industrial Solution Co.,Ltd.,

Issued Date 25/020'16

NI AIUAN

17/121 Sol Neamwonewan 47 Yaek 48, Toongsonghong, |_aksi, Bangkok 10210 THAILAND Tel. 0-2779-B828 Callbration@entech.co.th
Tax ID: 0105536035531  www.entech.coth



NAC

JIRANATEE ASSOCIATES CO..LTD.

liranatee Associates Co, Ltd
63/14-15, 67/35-36

Patchkasem 7,7/1, Rd, Watthapra, Bangkokyai,

Bangkok 10600 Thailand)

Tal: +6608680817

Maoblle: +BEEE3999453

E-mail: jnac-calibration@jiranatee.com
Web site: www [iranates com

Certificate No. : COF-002-66

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration loboratory
ISOMIEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0357

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATI

: Top Load Orifice

: Andersen Instruments

; G25A

11901

: UAE.ANV.051/2547

: Used item

: United Analyst and Engineering Consultant Co., Ltd.
£1 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

107 Jul 2023
114 Jul 2023
118 Jul 2023

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

123.0+3.0 g
:55.0+15.0 %RH
11010 £10 hPa

: 24 hours at ambient conditions.

\\Q‘\.”“'f"?

2

il
NSC-TISI-TIS 17025
CALIBRATION 0367
ON
Page 1 of 2 Pages
Calibration procedure:

The Orifice gas flow device was callbrated ogainst
Standord Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The Wi-GL-004
was used os o collbration guideling.

Traceability:

This certificate provides o traceability of The
measurement to recagnized the national
standards, and to realization of the internatfonal
systermi of units (51} through the VSL {National
Metralogy Institute of Netherlands) via Certificate
number: G2211501

Uncertainty of Measurement:

The reported uncertainty of measurement Is based
on the stondard uncertainty muftiplied by o
coverage factor k=2, Which for a normal
distributian carresponds to a coverage probability
of approximately 95%. The standard uncertainty
hes been determined in occordance with the GUM
‘Evaluation of measurement

data - Guide to the expression af uncertainty in
measurement’

: The average values during measurement are 23.9 "C and 54.5%RH.

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

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

1 Mr. Sorawit Thachalad
[¥] Miss Jittraporn Lertsomphol

NAC %

TRANATEE ASSOXTATES Q0. LTh

Approved SIENAROIY: il i i isossmstestbisssbsishadsisninsa

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.LTD.

Continuation of Certificate of Calibration Number COF-002-66 Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter {Roots Meter). The Humld afrwas used as a
medium In the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard callbration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Q¢]
Plate [Pa] [Ta) [Tm] ¥
m"/min mmHg *c *c mmHg inH.0 m*/min

1 0.701 754.115 23.87 23.10 55.600 1,626 1273 0.648
2 0.997 754.083 23.80 23.23 61.350 3.236 1.795 0.914
3 1121 754.005 23.81 23.20 41,923 4338 2,079 1.057
a 1172 754,004 23.72 23.16 30,933 4,891 2,208 1.122
5 1.410 753.994 23.76 23.18 29.415 7,159 2.671 1,352

Slape (m): 1.98463

Intercept (b): -0.01636

Carrelation coefficient (r): 0.99972

Uncertainty (i=2): 0.015 m”/min

Table 2: The results of @ actual callbration data

Flow rate Pressure Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [@,]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg i = *r mmHg inH,0 m*/min

1 0.701 754,115 23.87 23.10 55.600 1,626 0.800 0.651
2 0.997 754,083 ?-3..30 23,23 61.350 3.236 1129 0.917
3 1121 754,005 2381 2320 41.923 4.338 1.307 1.061
a4 1172 754.004 ?33.71— 2316 30,933 4,89 1,388 1.126
5 1.410 753.994 23.76 2318 29.415 7.159 1.679 1.357

Slape (m); 1.24306

Intercept (b): -0.01029

Correlation coefficient (r): 0.89972

Uncertainty (& = 2); 0015 m'/min

***End of Certificate of Calibration***
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration  Cerfieats :‘;f 3

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024

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 calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri

[V/] Attapol Panurach

nanslueuny



Result of calibration:- Without adjustment

Function:- Pressure Measurement

Increasing Pressure

Applied Pressure
0.00

2.00
4.00
6.00
8.00
10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
35.80

High-port side
0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.05
8.05
9.05
10.05
11.05
12.05
13.05
14.05
15.05
16.05
17.05
18.00

The uncertainty of measurement was + 0.11 inH20

*Ap = High-port side - Low-port side
* UUC = Unit Under Calibration

Range : 0 inH20 to 36 inH20

Cert.No.: 24P1251
Page: 2 of 2

Scale Interval : 0.1 inH20 ( The Second Estimate )

UUC Indication

Low-port side
0.00
-1.00
-2.00
-3.00
-4.00
-5.00
-6.00
-7.05
-8.05
-9.05

-10.05
-11.05
-12.05
-13.05
-14.05
-15.05
-16.10
-17.10
-18.00

0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.10
16.10
18.10
20.10
22.10
2410
26.10
28.10
30.10
32.15
34.15
36.00

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 %.

-000-

Error
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.15
0.20

nanslueuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Soa—’% ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i@m* n

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %"/ st m

TEL. 0-2717-3000-24 FAX. 0-2719-9484 “h NSC-TISLTIS17025
CALIBRATION 0008

Certificate of Calibration  Cerfieats :‘;f 3

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 : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 * 2) °C

9 1 Soi k 41 kh it R B hak
Relative Humidity: (50 + 15 ) % 81 Soi Udomsu , Sukhumvit Road, 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 calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

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 result of calibration instrument was in absolute pressure.

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

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri

[v/] Attapol Panurach

nanslueuny



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 780 mmHg

Cert.No.: 24P1369
Page: 2 of 2

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0
Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

Decreasing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

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 95 %.

-000-

nanslueuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN=2%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 24H753
Page: 1 of 2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: 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.127/2550
Condition As-Received: Used ltem
Received Date: 05 April 2024
Calibration Date: 10 April 2024

to 18 April 2024

Reference: 2404-0247WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 +3) °C
Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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 through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :
Issue Date :

Chakrit Waewwanjua Approved Signatory :
18 April 2024 [

] Chakrit Waewwanjua
[v ] Viporn Tantiyawutti
[ 1Unnopphol Harachai

nanslueuny
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USUTED Axat YET AND ENGINEZRING
CONSULTANT COMPANT 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: vae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT
Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : Thermo Scientific Serial Number : CM08130002
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Analyzer . o
Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 [20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 [40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 [60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
. 400 ———4—4000
=
g 350 e
& 300 —+300.8
2 250 A
2 ——
5 200 ——4=2665
% 150
< 100 ——— 11016
50— —
0 +05
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—*— Analyzer Display ‘
/)
h S - /
/7 calgulate by ,zfi«";f,&'ﬁarove by /(
(‘3?_:/ . ,,/j F f'ﬂ' - /f/“ /“ I = /N -
e . leMberm ..
it 282, 17t S8R 200,

Page 1 of 1
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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 43
25.0 60.0 60
25.0 80.0 78
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading
(°C) (°C)
20.014 20.0
25.033 25.0
30.010 30.0
35.027 34.5
40.013 39.5

UUC™* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o0-

Error
(%R.H.)
2.9
0.0
2.0

Error
(°C)
-0.014
-0.033
-0.010
-0.527
-0.513

Cert. No.: 24H753
Page.: 2 of 2

Uncertainty
of Measurement
(x%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
*°C)

0.72
0.72
0.72
0.72
0.72

nansluemuA
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USUTED Axat YET AND ENGINEZRING
CONSULTANT COMPANT LIMITED

Tel. 0 2763 2828

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

Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

Test Date : Sep 20,2024

MULTI-POINT GAS TEST REPORT

Equipment : Gas Analyzer (NO2)

Model :

Manufacturer : Thermo Scientific

42i

Serial Number :

CM19050148

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer :
Nitric Oxide (NO) 46.77 PPM Model :
Methane (CHs) = PPM Serial Number :
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 6,2026

Thermo Scientific

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
—_ 400 460-0
£2
2 350
& 300 300.9
g' 250 -
5 200 —260-6
5 150 -
g 17*&?\/;
< 100 TOU.T
50 -
0 +0.0-
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—<— Analyzer Display ‘
/ /; .}/
(_, ,(:a_l_}cylate by -
I G . &7
20 9 <, 2567
............ Y TP
Page 1 of 1 ON&17 lJJﬂ’)‘Uﬂ:J
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USUTED Axat YET AND ENGINEZRING

CONSULTAN

T COMPANT LIMITED

Tel. 0 2763 2828

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

Fax 0 2763 2800 www.uaeconsultant.com E-mail: vae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: Sep 17,2024

Equipment :

Gas Analyzer (NO2)

Model : 42i

Manufacturer :

Thermo Scientific

Serial Number : CM19050149

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
450
— 400 4066
£2
2 350 -
& 300 300.7
& 250 -
[=) _—
5 200 —260:6
2 150
© —
- 100 100.8
50 -
0 +0.0-
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—<— Analyzer Display ‘
(.re (_:g_l‘c!._sléte by // / ,fp/ rove b/(
..... R letler Do
17 9 -~ 2567 17 Se 2024
............ A B AN B T Boveotl
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Airgas

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18540
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)
LTD

Part Number EOSNIS1E15A0014

Cylinder Number EBD162121

Laboratory: 124 - Plumsteadville - PA

PGVP Number: A12023

Gas Code C0O,CO2,NO,NOX,502,BALN

Expiration Date:

Reference Number:

160-402772205-1

Cylinder Volume: 144.0 CF
Cylinder Pressure: 2016 PSIG
Valve Outlet: 660
Certification Date: Jul 08, 2023

Jul 06, 2031

Certification parfiormed in accordance with “EPA Traceability Protocal for Assay and Certification of Gaseous Calibration Standands (May 2012) documant EPA
800/R-12/531, using the assay procedures listed, Analyticai Methodology does not require comection for analytical interference. This cylinder has a tolal analytical
uncertainty as stated below with a confidence level of 95%. Thare ara no significant impurities which affect the use of this calibration mixiure, All concantrations are on a
mala/mole basis unless otherwise noted. The resulls refate only to the tems lested. The report shall not be reproduced except in full withaut approval of the laboratory. Do

Mot Lisa This Cylinder balow 100 psig, 1.e. 0.7 megapascals

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
MNOX 100.0 PPM 100.4 PPM G1 +/- 0.8% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM &1 +/- 0.9% NIST Traceable 06/27/2023, 0T/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 FPM G1 +/- 1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONCQXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable D6/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 88.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM c2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +- 0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98,52 PPM NITRIC OXIDEMITROGEN +-0.4% Apr 25, 2031
PRM 12409 0913660 15.01 PPM NITROGEN DIOXIDE/AIR +/-1.5% Feb 17, 2023
GMIS 153400202002 ERO130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 28, 2025
NTRM 160102-22 KALOD3820 97.69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Nowv 01, 2027
co 230601 CCT745802 249 47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.358 % CARBON DIOXIDE/NITROGEN +- 0.6% May 14, 2025
The SRM, NTRM, PRM. or RGM noted abave s only in reference to the GMIS used in the assay and not part of the analysis

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 20232
SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
Micolet IS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet 1550 FTIR AUP2010245 502 _FTIR Jun 08, 2023

e

Approved fol:a R;Iease

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.

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

UMITED AL YET AND ENGIREZRING

CCRMELR

TANT O

Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: uvae@uaeconsultant.com

OMEANY LIWITED

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061

Standard Gas Concentration

Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analyz(ill-’bD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 301.1 1.10 0.37 0.37
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
— 400 4000
Q2
2 350 -
& 300 3011
& 250
a SA0-7
E’ 200 AV vy
> 150 —
- 100 160:7
50
0 +66
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
)
/ /' /” ?/7
Calculatq by_ ) /f/ Apbp ve by | (
/?,7/ 4o . 7 7 u/z’/k«/ Lorw
........................ JETCC
6 9 7 2567 6 Se 2024
............ RS A SO i ) St
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[ ( |,f A United Analyst and Engineering Consultant Co., Ltd.
I 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

UMITED AL YET AND ENGIREZRING

cansutant comeany uuren 181 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : June 19,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387063

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SOz2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 146i

Methane (CHs) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Di:pr::\l(y::;b) Difference Error |Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 [40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 |60.00% 300.0 301.1 1.10 0.37 0.37
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30

:Acceptable Limit + 5%

Multi-Point Gas Test ChartI

450
—_ 400 —+—400:0
g 350 —
& 300 730t
s ———
2 250 ——
‘E 200 12007
5 150 ——
< 100 ——11608
50 ———
0 +6:6
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—— Analyzer Display ‘
A7 CaI/CuIate by Approve by
b’ Cr %
B O ey (e
9062587 19..7..4une../..2024.
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UMITED AL YET AND ENGIREZRING

CONSULTANT

COMPANT 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: vae@uaeconsultant.com

Test Date

MULTI-POINT GAS TEST REPORT

: May 15,2024

Equipment :
Manufacturer :

Gas Analyzer (S02)
Thermo SCIENTIFIC

Model :
Serial Number :

43i

CM22387067

Standard Gas Concentration
Sulphur Dioxide (SO2)
Nitric Oxide (NO)

Methane (CHs) -

Carbon Monoxide (CO)
Cylinder No.

Expiration Date :

Dilutor Detail

44.68 PPM Manufacturer :
45.94 PPM Model :
PPM Serial Number :
984.8
: EB0143262

Jun 24,2024

Thermo SCIENTIFIC

146i

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz(zll')bD)lsplay Difference Error | Percent Error [% 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% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.49
:Acceptable Limit + 5%
Multi-Point Gas Test Chart |
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Airgas

an Air Liquide company

Airgas Specialty Gases
Airgas USA LLC

6141 Easton Road
Plumsteadville, PA 18540
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)
LTD

Part Number EOSNIS1E15A0014

Cylinder Number EBD162121

Laboratory: 124 - Plumsteadville - PA

PGVP Number: A12023

Gas Code C0O,CO2,NO,NOX,502,BALN

Expiration Date:

Reference Number:

160-402772205-1

Cylinder Volume: 144.0 CF
Cylinder Pressure: 2016 PSIG
Valve Outlet: 660
Certification Date: Jul 08, 2023

Jul 06, 2031

Certification parfiormed in accordance with “EPA Traceability Protocal for Assay and Certification of Gaseous Calibration Standands (May 2012) documant EPA
800/R-12/531, using the assay procedures listed, Analyticai Methodology does not require comection for analytical interference. This cylinder has a tolal analytical
uncertainty as stated below with a confidence level of 95%. Thare ara no significant impurities which affect the use of this calibration mixiure, All concantrations are on a
mala/mole basis unless otherwise noted. The resulls refate only to the tems lested. The report shall not be reproduced except in full withaut approval of the laboratory. Do

Mot Lisa This Cylinder balow 100 psig, 1.e. 0.7 megapascals

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
MNOX 100.0 PPM 100.4 PPM G1 +/- 0.8% NIST Traceable 06/27/2023, 07/06/2023
NITRIC OXIDE 100.0 PPM 100.2 PPM &1 +/- 0.9% NIST Traceable 06/27/2023, 0T/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 FPM G1 +/- 1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONCQXIDE 200.0 PPM 199.2 PPM G1 +/- 0.3% NIST Traceable D6/26/2023
CARBON DIOXIDE 8.000 % 7.982 % G1 +/-1.2% NIST Traceable 06/27/2023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
GMIS 104202308 CC754364 88.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
PRM c2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +- 0.3% Feb 28, 2025
GMIS 2023042525 CC754381 98,52 PPM NITRIC OXIDEMITROGEN +-0.4% Apr 25, 2031
PRM 12409 0913660 15.01 PPM NITROGEN DIOXIDE/AIR +/-1.5% Feb 17, 2023
GMIS 153400202002 ERO130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 28, 2025
NTRM 160102-22 KALOD3820 97.69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Nowv 01, 2027
co 230601 CCT745802 249 47 PPM CARBON MONOXIDE/NITROGEN +-0.3% Dec 09, 2028
NTRM 130606-02 CC411730 13.358 % CARBON DIOXIDE/NITROGEN +- 0.6% May 14, 2025
The SRM, NTRM, PRM. or RGM noted abave s only in reference to the GMIS used in the assay and not part of the analysis

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 20232
SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
Micolet IS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet 1550 FTIR AUP2010245 502 _FTIR Jun 08, 2023

e

Approved fol:a R;Iease

Page 1 of 1
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INNOVATIVE INSTRUMENT CALIBREATION AR
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Customer

Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING

CONSULTANT CO.LTD
- 81 So1 Udomsuk 41, Sukhumvit Road, Bangehak.,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Madel

Serial Number

1D

: Acoustic Calibrator
: SVANTEK

: 3V36

- 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

12342°C)
450+ 20 %RH )
(1013 =100 hPa )
: 24 June 2024

: 26 June 2024

: LAB | Acoustic

Certificate No : 24-ACT-091

Request No © Req-2024-1380

Class : |
Range: 94, 114 dB / 1000 Hz

Instrument Status © Used

¢ In=house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A SRO79 EE] 12 June 2025
THD Multimeter 2015 10477635 NIMT 16 January 2025

Traceability

Note

: This certificate providoes traceability of measurement 1o recognized national standard, and to the

realization of the international System of Units (S1).

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 : 1IN

Mr. Noppadon Luangart

Service Calibration Engineer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 26 June 2024

[ |
The results relored mmly to the item calibrted. The certificate shall not he reproduced except m full, without written approval of the lmmﬂﬂm'JUﬂu

FM-TOB-ACT-02 Rey 03 lssue date 5/6/24
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Uncertainty of measurement

Sound pressure level (L15dB
Frequency 0.20%
Total distortion+tnoise 0.50%,

AMIPHOE BANG PHLESANL T PRAKAN PROVINGE 105530 THAILAND §= WiEim Bt afivl Bumwaiue $1fin I:’;:r—:‘“ * ACCHEDITED
FEL O66ME2116-S860-1 FAN 16610521 16-7 140 CT T CALFBRATION LABORATHE
= _F’rage..oli.
Certificate No : 24-ACT-091
Request No - Reg-2024-1380
Sound pressure level Calibration Results : Withou Adjustment
Calibration Range Without Adjustment (dB} Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value {=dRB) Class 1 (£ dB) A
94 dB / 1000 Hz 94.02 0.02 . - 0.14 (.25 Pass
114 dB /1000 He 114.05 (.05 = z 0:13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated Meusured (Hz) |  Deviated (£ %) Class 1 ( £ %) u—
94 dB / 1000 Hz 100000 .00 = = .ol (.70 Pass
[14 dB / 1000 Hz 100000 0.00 - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) i
94 dB / 1000 Hz 0.24 (.40 25 Pass
114 dB /1000 He .44 040 25 Pass
Note :
Maximum-permitted
Function

= Acceptance limit was IECH0942-2007 Class |
= The calibrition results exclude the calibrator pressure correction

= The calibration resulrs exclude the microphone volume comection

]
The resuits relued only 1o 1he item calibrated, The certificate shall not be reproduced except in full, withaut writien approval of the |m~Lﬂma:l$1uﬂququ

FM-T08-ACT-02 Rev.03 lssue date 5/6/24
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Certificate No : 24-ACT-091

Request No : Reg-2024-1380

Decision Rule for Statements of Conformity

The stundard decision nile emploved for the sintements of conformity to each calibration resalt will be applied using 1LAC-GR09-201%; Guidetines on e Repoming
of Complionee with Specification a8 falliwing Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 25% coverage probability were within the limit

J‘,ﬁpl The mensuternent result was within the limit Howeser, o portion ol the expanded uncertainty of measurement al 95% exoeeds the limit

]-'.'J.|II Thee measurement resull was out of the hmit. However. a partion of the expanded uncertainty. of measurement at 95% 15 within the limin

Fadl © The measurement result plus the expanded uncerainty with a 95% coverage probability were cutside the limiy

l = Upper limit

:

Measured value Fail'

P
85% expanded uncertainly { h =

L O T Nominal

Lower limit

End of Calibration

[ ]
The results relited valy 1o the fiem ealibeated. The cenificate shall not be reprduced except in full, without written approval of the h'“'Laﬂ'aﬁlshﬂququ

FM-708-ACT-02 Rev,03 Issue date 5/6/24
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ELECTRICAL AND ELECTRONICS INSTITUTE

e\ ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISENS 37025

l Vel

CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240292EA
CP2024070255

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
UAE.EFM.045/2563

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
6 - 7 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggpment.

F-CAL-004 Ed.1



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

amiilwwhia:3iannsaiind
Il[[mlu.l AND ELECTROMICS INSTITUTE

Certificate No.: CP20240292EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)
ID No.: UAE.EFM.045/2563

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.

(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUs0L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Perf Audio Anal U8903B MY56510003
)|Performance Audio Analyzer CK20230072EA 13 Septermber 2024

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

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
enaslueuAy
Page 2 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

mwlﬂwm"a sSiannsaiind
'ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240292EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

31.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 31.5
C-weighting 31.6
Z-weighting 36.6

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(H2) (dB) (dB) (dB) (dB)
125 0.3 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 +1.0
8000 29 29 29 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.1 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.1 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
1
enaslueuAy
Page 3 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240292EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
142.0 142.1 0.1 +1.1
1
enaslueuAy

Page 4 of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240292EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
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 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.3 0.3 +1.1
41.0 41.4 0.4 +1.1
40.0 40.5 0.5 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 136.0 0.0 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.7 -0.3 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-2.5
0.25 100.9 -0.1 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 134.4 134.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
145.3 145.2 -0.1 +3.5
\onans LurmuA
Page 5 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to

Apply Signal Reference SPL

Conclusion of Time

Record SPL at

Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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Page : 17,

Certificate of Calibration

Customer
Name O UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD
Address

: Bl Soi Udomsuk 41, Sukhumvit Road. Bangchak. Prakonong. Bangkok
10260

Unit Under Calibration Details

Measurement ilem : Sound Level Meter Microphane Class ;
Manufacturer Lurson Davis Micraphone Model |
Maodel LxT2 Micraphone S/N :
Serial Number 005393 Preamplifier Model
1D UAEEFM.030/2564 Preamplifier SN
Resolution : 0 dB Instrument Status

Calibration Envirenment and Details
Temperature 23 'Cd1°C
Humidity © 50 "%RH =20 Y%RH
Barometric Pressure {1013 hPa < 10 hPa
Received Date o b July 2024
Calibrated Date 10 July 2024
Calibration Procedure

Location of Calibration . Lab Acoustic

Reference Standard

Certificate No : 24-51.M-2317

Request No @ Req-2024-1456

2

F75A04
329354
PRMLXT2C
073808

Used

¢ In-house method CP-S1EM-01 boased on [EC 61672-3 1 2013 Electroacoustics - Sound level meters - Part 3: Penodic tests

Instrument Brand Maodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN | 88273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFAODN234 26 July 2024 TSI
Audio Generator Svantek Svand(] 131 8 October 2024 WK Electric

Note

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

Calibrated By :

Me

Mr, Noppadon Luangart

Service Calibration Enginger

Issue Date :

Approved By :

MAD
Mr. Pacit Mathavom

Cnlibration Engineer Supervisar

10 July 2024

1
The vesules relared only 1o the bem calibmied, The cenificue sholl non be reproduced except in full. without wreinen approval of 1mag¥$hﬂquﬂu
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INNOVATIVE INSTRUMENT CALIBRATION L AB -“l' T "y,
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INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE \‘\;// Z
7130 MO0 12 SOLSUNTINAKORN 11 TAMBON BANG KAEO, S INMNOWVATIVE | m [ b
= 2 - ANSI " Accreditation Baare
AMPHOE BANG PHLTSAMUT PRAKAN PROVINCE 10840 THAILAN i BuTunfivl Suswguue $ihe e -S ACCREDITED
%, f'F\‘\ g 2
FEL: i66M-21 16-3800- 1 FAX: (601021 16-7 141 4 Yol ladh CALIARATION LARORATORY
C-2061
Page 1 2/7
Certificate No  :  24-SL.M-237
Request No  : Reg-2024-14356
1. Indication at the calibration check frequency
ULIC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/AF37-139 Level vuC ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+ dB)
1000 Hz 114 dB 113,76 114.3 0.54 1138 +.04 020 0,30 Pass
Nole : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

2. Self-generated noise, Microphone installed

UUC Setting
i Measured UNCERTAINTY
FAST / 37-139
UUC Welghting (dB) {+dB)
A 28.7 {16

3. Self-generated noise, Microphone replaced by the electrical input signal device

LUC Setting
Measured UNCERTAINTY
FAST ! 37-139
UUC Weighting (dB) (+dB)
A 254 0.10
[0y 284 .10
£ 329 ALY
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptunce
UUC Setting UNCERTAINTY
Weighting Respone curve Limit Rl
FAST / 37-139 A C Z
(+dB) (+dB)
STD Setting {dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.60 1.5 Pass
1000 He 00 0.0 0.0 0.60 1.0 Pass
4000 Hz 0.6 0.6 0.6 0.60 0 Pass
000 Hz 0.3 03 .4 0.70 i Pass

1
I'he resnlis related only 1o ihe iem calibmited, The ceriificate shall not be oproduced except in full, without wrtten approval of tgﬂaqlihﬂqﬂqu

FRE-TOR-SLM-0 Rev, (4 Dssue date 57624
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

Req-2024-1456

ULUC Setting Deviation fram various Frequency Accepiance
LUNCERTAINTY
FAST/ 37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C(dB) Z(dB) (+dB) (+dB)
63 Hz 0.1 0.0 .0 2.0 Pass
125 Hz 0.1 0.0 .0 1.5 Pase
250 Hz -0.1 0.0 0.0 1.5 Pass
500 Hz 0.0 0.0 0.0 15 Pass
1000 Hz 0.0 0.0 0.0 (.20 1.0 Pass
2000 Hg 0.0 0.1 0.0 aq Puss
4000 Hz 0.0 0.0 (.0 3.0 P
BO00 Hz 0.0 0.0 0.0 5.0 Pass
16000 Mz =01 0.1 -0.1 +5 -INF Pass
6. Frequency and time weightings at 1kHz
vuc Sll'lﬁtlg STD Measured Acceplance
UNCERTAINTY
FAST/37-139 REF vec ERR Limit Result
UL'C Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
C | 14,00 114.0 0.0 020 0.20 Pass
Z 114,00 114.0 .0 0.20 Pass
UUC Setting STD Measured Acceplance
LNCERTAINTY
3T-1397 A REF uuc ERR Limit Result
UL'C Time Respone (dR) (dB) (dB) (+dB) (+dB)
Fast | 14,00 114.0 0.0 oo Pass]
Slow 114.00 114.0 00 020 010 Pass]
Leg 114,00 114.0 0.0 010 Pass|

1
The results relared anly o the iem ealibrated. The certificare shall not be reproduced except in full, withour written approval of Ibﬁﬂﬁ%ﬁhﬂ?ﬂﬂ“

ML= TOR-STM=00 R, 04 Tasue date 576724



INNOVATIVE INSTRUMENT CALIBRATION | AB W,
/4

L

INNOWVATIVE
I M ANSI Natiamal Accredviation Soarg

wian Buluiiivl Suanwywus $ifa 1 /____‘\ 1; ACCREDITERD
Gr £

TEL: (66N-21I6-S8060-1 FAX: (6621 16-7 140 frf:.h.'t" CALIBRATION LABORATORY
2061

Page : 4)7 .

INNOVATIVE INSTRUMENT €O, LTEL HEAD OFFICE

T 139 MO 13, SO SUNTINAKORN [ TAMBON BANG KALD,

AMPHOE BANG PHLISAMLUT PRAKAN PROVINGE 10540 THATLAN

Al

Centificate No 24-51.M-237
Request No @ Req-2024-1456
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 vuc Limit Result

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0 0.10 0.30 Pass
8. Level linearity on the reference level range
LUUC Setting Anticipated Deviation Aceeplance
UNCERTAINTY
FAST/A/37-139 REF vue ERR Limit Result
STD dB (dB) (di) (diE) (+dB) (+dB)
139.00 139 139.0 0.0 1.1 Pass
134,00 134 134.0 0.0 11 Pass
128900 129 129.0 0.0 ] Pass
12400 124 124.0 0.0 1.1 Pass
119.00 19 119.0 0.0 1.1 Pass
114.00 114 4.0 L] 1.1 Pass
109.00 1049 1090 0.0 1.1 Pass
104,00 104 104.0 0.0 11 Pass
99.00 99 9.0 0.0 1.1 Pass
94.00 94 94.0 0.0 1.1 Pass
59,00 #4 #9.0 0.0 1.1 Pass
0,30

B4.00 34 B40 0.0 Tl Pass
79.00 79 79.0 0.0 1.1 Pass
T4.00 74 740 0.0 1.1 Pass
69.00 69 .0 0. 1.1 Pass
64,00 i 64,0 0.0 1.1 Puss
59,00 59 9.0 0.0 1.1 Pass
34.00 54 54.0 0.0 1.1 Pass
49.00 49 49.0 0.0 1.1 Pass
44.00 44 0 1 1.1 Pass
39,00 19 394 04 1.1 Puass
18.00 1] 3RS 0.5 1.1 Pass

1
The resulis related only to the item ealibmied, The cenificate shall not be 1.-i1|..|||“-|_-g| except in full, withows writien approval of |k®ﬂﬁ1§hﬂ’]“ﬂu

FA=TOR-51L.M-0] Rev. 04 Tosie, date 306734
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9. Level linearity including the level range control
UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST /A REF e ERR Limit Resul
UL'C Range (dB) (dB) (dB) ( +dB) (+di3)
43.80 43.9 0.1 1.1 Pass
37-139 0.30
114 114.0 0.0 1.1 Pass
10. Tone burst response
ULC Setting STD Anticipated Measured Aceeptance
UNCERTAINTY
A 137-13% Toneburst Rel uue ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) [+ dB) (+dRB)
200 135.0 134.9 0.1 1.0 Pass
Fast 2 118.0 1179 0. +1.0,-25 Pass
0.25 109.0 1087 0.3 +1.5,-5.0 Pass
200 128.6 1284 02 1.0 Pass
Slow 0.20
2 109.0 I08.8 (.2 +1.0,-5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 1091 .1 +1.0, 2.5 Pass
0.25 100.0 99.9 0.1 +1.5.-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Accepiance
UNCERTAINTY
FAST/C/95-142 REF e ERR Limit Result
STD Setting (dB) (dB) (dB) (& dis) {=dB)
Complete cycle 137.4 136.8 -0.60 3.0 Pass
Positive half cycle 1364 1362 -0.20 0,20 20 Pass
Negative half evele 1364 136.2 “0.20 2.0 Pass

1
The vesubis relared anly 10 ihe nem ealibrated. The cenifica shall not be reproduced except in full, withous written approval nl’tmﬂaf}imuﬂquﬂu

FMVTOR-SLM-01 Rev,0d Tssue date 516724
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12. Overload indication
PUC Setting Measured Acceplance
UNCERTAINTY
FAST /A /37-139 e Limit Result
STD Setting (4B) (+dB) (£ dB)
Positive one-half cyele 142.6
Negative ane-hall cycle 142.6
Deviated 0.0 0,20 1.5 Pass

13. High Level Stability

UUC Setting Measured Acceptanee
UNCERTAINTY
FAST/A/37-139 (N Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement

1. Indication @ the calibration chieck frequency Mot applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-penerated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signul test ol frequency weightings at 10 Hz 1o 4 kHz 0.60.dB
4, Acoustic signal st of frequency weighlings al =4 kHz 1o 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative 1o | kHz 0.20 dB
6. Frequency and time weightings at | kHz 0.20 dB
7. Long Term Stability .10 dB
8. Level linearity on the reference level range 0.30 dB
9. Level linearity including the level range control 0,30 dB
10, Tone burst response 0.30 dB
[1. Peak C Sound level (.35 dB
12, Overload indication 025483
13. High Level Stability 0,10 dB

- Accepiance Himit and Maximum-permitted Uneertminty was [EC 6167212013

1
Ihe resulis related only 1o e irem calibroted, The cerificae shall not be reproduced excepr in fll, withour written approval of taﬂaqﬁhl‘ﬂwqu

FM-TO8-SLM-00 Rew, (M4 ssue date 3624



INNOVATIVE

INNCOVATIVE INSTRUMENT COL LTDL HEAD OFFIC
TR MO L SO0 SUNTINAKORN 1] TAMBON BANG KAED,
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 10840 THAK AN

TEL: t66n-21 Io-5800-1 FAX: 166M0-21 16-7140

INSTRUMENT CALIBRATION LAB

et b A s Skt A

B s 8w

||1IIIIII

*

“-tﬂltrlr,' 7
NS

S

:

Wi Buluofivl Buswgonis e 2

""‘Fnln\‘

#

'n\\o

lﬂ;l_ Nalianal Ascreaitafinn Buard
ACCREDITED

“ ol

N E
hA

CALIBRATION LABORATORY
AC-2198]

Page : 77,

Certificate No

Request No

Decision Rule for Statements of Conformity

24-81.M-237

Reg-2024-1456

The standard decision mule employed for the statements ef conformity to each calibration result will be applied using 1LAC-GE:092019; Guidelines on the

Reporting of Compliance with Specification as following Fig. and stntements

Pass « The measurement result plus the expanded uncenaingy with o 957 coverage probability were within the limit

[
Pass. = The mewsurenment resull wis within the limit, However. a portion of the expanded uncertainty of measureiment al 95% exceeds the limit.

o \
Fail = The measurement result was out of the Limit. However, u pormon of the expanded uncenmnry of measurement a1 95 1 within the limin,

Fail = The mensurement resalt plus the expanded uncerminty with o 95" coverage probability were outside the limit

l — Upper limit
Measured value Fail'
95% expanded uncertainty { o
P. i
.......................... 'r’-!..-....-u..u.........-.. T T Nomlna'
Lower limit
End of Certificate

1
The resulis relued only 10 the item calibruted. The cemificate shall not be reproduced except in full, without written approval ul’@ﬂﬂﬂnﬁhﬂqwﬂu

FM-T08-SEM-00 Rev, 04 Tssue date $6:24
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e\ ELECTRICAL AND ELECTRONICS INSTITUTE
-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 NSC-TISENS 37025

l Vel

CALIBRATION 0119
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240291EA
CP2024070254

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)

LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
UAE.EFM.033/2564

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 -6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggpment.

F-CAL-004 Ed.1
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Certificate No.: CP20240291EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preampilifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.

(23+2)°C
(50+15)%
(101.3 + 1.5) kPa

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

Temperature Transmitter PTUs0L 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
Temperature Transmitter PTUs0L 13950484 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Perf Audio Anal U8903B MY56510003
)|Performance Audio Analyzer CK20230072EA 13 Septermber 2024

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

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
1
enaslueuAy
Page 2 of 6 F-CAL-005 Ed.1




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
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'ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: CP20240291EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)

29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(H2) (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.2 0.2 0.2 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 0.0 0.0 0.0 +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 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
1
enaslueuAy
Page 3 of 6 F-CAL-005 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.:

CP20240291EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 +0.1
Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
1
enaslueuAy

Page 4 of 6
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Certificate No.:

CP20240291EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
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 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 40.3 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +1.0
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.8 -0.2 +1.5;-5.0
Slow 200 129.5 -0.1 +1.0
2 109.9 -0.1 +1.0;-5.0
200 130.0 0.0 +1.0
LAE 2 110.0 0.0 +1.0;-2.5
0.25 101.0 0.0 +1.5;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 3.0
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
hegative 134.4 134.0 0.4 20
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.4 143.4 0.0 +1.5
\onans LurmuA
Page 5 of 6 F-CAL-005 Ed.1
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Certificate No.: CP20240291EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to

Apply Signal Reference SPL

Conclusion of Time

Record SPL at

Deviated value Acceptance limits

(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
. Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ’ 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6
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Certificate of Calibration
Customer Certificate No : 24-AFM-1358
Name . UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD. Request No : Req-2024-1574
Address : #1 Soi Udomsak 41, Sukhumvit Road, Bangchak. Prakanong, Bangkok
10260
Unit Under Calibration Details
Measurement [lem « Air Flow Meter
Manufacturer : TSl Accuracy © 2% or 0005 lpm. whichever is greater
Maodel 4146 Sensor Model ; -
Serial Number D 41462327003 Sensor Serial Number : -
18] - UAE EFM. 1262566 Instrument Statws @ Used
Location of Calibration © LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature : 23 E=3C
Humidity ¢ 55 %RH + 20 %RH
Barometrie Pressure : 1013 hPa = 10 hPa
Received Date 15 duly 2024
Calibration Date ;19 August 2024
Calibration Procedure @ In-house method CP-AFM-01 by Comparison technigue with Stundard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 6 August 2023
Air Flow Meter Gilibrator 3 Standard flow 1903101 1063 Sensidyne 2 August 2025
Temperature meler GT 11 (8000057 Oreborn | March 2025
Pressure meter CPG2400 41000KDL/G5 1882 TPA 9 November 2024
Traceability :
This Certficate is traceable to ST Unit through Sensidyne A2LA Accreditation No, 3943.01
Note :
The reported uncertainty is based on standard uncertamiy multiplied by the Coverage Factor & = 2, providing a level of conlidence
approximately 95 %,
Calibration By : g Approved By : M ;_,q
Mr, Noppadon  Luangarn Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date @ 27 August 2024

nasluemuny

The results related only to the item calibrated. The vertifiente shall not be reproduced except in full. without written approval of the Innovative Instrument Co., Lid,
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Certificate No : 24-AFM-158
Request No : Reg-2024-1574
Result of Calibration : Without Adjustment
Temperature Pressure STD uvuc Error Uneertainty MPE
Result
‘o (kPa) (V'min) (Vmin) (/min) {L/min) {min)
22.70 1 00,45 0,020 0.023 0,003 0.0012 0.005 NI
2260 100.51 0.050 0.054 0.004 0.0033 0.005 NiA
22.70 100,50 0.099 0.105 0,006 (0.0028 0.005 N
22.70 100.49 0,200 0215 0.015 0.0056 0.005 NIA
22.80 100.54 0.500 01.524 0.024 (1.007 0.010 N/A
23.00 [0;52 1.000 1040 0.040 ol 0.020 NIA
23,10 100,55 1698 1.768 0,070 0,024 0,034 NiA
23.20 100.63 1.999 2078 0.079 0.029 0.040 NiA
23.30 106,75 2,998 3.129 0.131 0043 0.060 N/A
2330 100.87 4.002 4.168 0.166 0.056 0,080 N/A
23.60 100.99 5.0010 5.187 0.186 0.072 0,100 N/A
Note STD @ Standard ULIC @ Unit Under Calibration
- UUC Reference Condition  21.1 °C, 1013 kPa, Air
- Flow Rate was corrected for non-standard operating condition by using equation :
Pres Tuea:
Qmeas = Qref X X
Pret
where ) = Flow Rate P = Absolute Pressure T = Absolute Temperature

Meus = Measurement Condition

* Indicates non acoredited

ref = Standard Condition

MPE = Maximum Permissible Error (Specified in Manu{acturer'’s Specifications)

N/A = Not Aavailable, Customer does not require i statement of conformity.

wnasluemuny

The results relared only 10 the 1tem calibrated. The certificaie shall not be reproduced except in full, without written approval of the Innovafive Insirument Co,, Lid,

FM-708-AFM-01 Rev.04 |ssue date 17/6/24
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Certificate No : 24-AFM-158

Request No @ Reg-2024-1574

Decision Rule for Statements of Conformity

The standard decision rule emploved for the statements of conformity to cach calibration result will be applied using ILAC-GS:09.2019: Guidelines

on the Reporting of Compliance with Specification as following Fig. and statements

Piss = The mensurement result plus the expanded uncermnry with a 95% coverage probability were within the limit

1 .
Pass = The mensurement resall was within the hmat. However, o porfion of the expanded uncertaimiy of mensurement af 93%, exceeds the limit
- | -
Fuil -~ The mepsurement result was our of the limit However. a portion of the expanded uncerinmty of measurement at 95% 15 within the limit
Fail

The mensurement resuli plus the expanded unceriainiy with 8 %53% coverage probability were outside the lmit.
™ I EE 3

} i = Upper limit

Measured value Fail'
B i
95% expanded uncertainty i
Pass

Nominal

Lower limit

End of Certificate

wnanslumuny

‘The results relnied only 10 the item calibrated. The certificate shall not be reprodiced except in full. without written approval of the Innovative Instrument Ca,, Lid

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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Certificate of Calibration
Customer Certificate No : 24-ASP-127
Narme UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Request No @ Req-2024-1791
Address 81 Soi Udomsuk 41, Sukhumyit Road. Bangchuk, Prakanong. Bangkok
10260
Unit Under Calibration Details
Measurement ltem © Air Sampling Pamp
Manufacturer SENSIDYNE
Maodel . GilAdr Plus
Serial Number 2230610196
1D UAE.EFM.127/2566
Location of Calibration : LAB 4 AIR VELOCITY METER Instrument Stntus - Used
Culibration Environment and Details
Temperature : 230 +£3°€
Humidiry 35 %RH + 20 %hRH
Barometric Pressure : 1013 hPa+ 10 hPa
Received Date ¢ 15 August 2024
Calibration Dae 27 Aupust 2024
Calibration Procedure In-house method CP-ASP-01 based on IS0 13137 by Comparison With Stundard Air Flow Meter
Reference Standard Model Serial Number Tracehle Due Calibration
Adr Flow Meter Cilibrator 3 Standard flow 19031011003 Sensidyne 2 August 2025
Digital Thermometer with Probe Gril UBOODOST Q.Reborn I March 2025
Barometer CPG2400 41000K DLU/AS1RR2 I'rA 9 November 2024
Traceability :
This Certificate is traceable to S1 Unit through Sensidyne AZLA Accreditation No, 3943.01
Note :
I'tie reported uncertainty is based on sinndoard uncerainty multiphied by the Coverage Factor £ =2, providing o level of confidence approximately
95 %,
Calibration By : e Approved By : -J'U\-F‘:.'
Mr. Noppadon  Lunngan Mr. Pacit Mathavorn
Service Calibration Engmeer Calibration Engineer Superyisor
Issue Date : 27 August 2024

nasluemuny

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

FM-TOB-AFM-01 Rev.03 Issue date 16/8/24
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Result of Calibration : Low (Without Adjustment)

Certificate No : 24-ASP-127

Request No @ Req-2024-179]

Temperaiure Pressure 5TD uuc Error Error MPE = Uneertainty
Pressure Result
‘o {kPa) {/min) {I/min) (Umin) | (Fmin), (%) [ (Vmin) (%) [ (inH,0) (l/min)
2370 96 30 0.020) 0,020 0.0 0 I'min 0003 Tmin 5 URCIIR| Pass
23.70 95.65 0,022 2020 01002 0,002 I min [ 0.003 Vmin 20 00012 Pass|
230 90.21 0017 0.020 0,003 0.003 Fmin | 0.003 /min 40 0,0009 Pass]
23.80 99,20 01.051 (1.050 -0.001 0001 Pmin | 0.003 T'min 5 00028 Pass|
23.80 9543 10.051 (1,050 =0.001 -0.001 Lomm | 0.003 l/min ) (0.0028 Pass|
2380 .86 (1049 0,050 0.00H 0001 Vo | 0003 |/'min 40 0.0027 Pass |
2370 99,11 0101 0100 0001 -1 (%) 5{%) 5 00026 Pass
2370 95.17 00199 0.100 0,01 1 (%) 5 (%) 0 0.0026 Pass
X3.70 o002 (1,096 0,100 0, (034 4.2 (%) 5 (%) 44 (.0025 Pass]
2370 99 11 0.201 0200 -0.001 .5 ("h) 5 (%) k] 0.0036 Pass
23.70 9544 {0199 0.200 0.001 0.5 {(%a) 5 (%) 20 0.0036 Pass
23.70 9047 0.195 0.200 0,005 2.6 (") 3 (V) 40 0.0035 Pass

[he results related only 1o the irem calibrated. The certificate shall not be reproduced excepl In full. without written approval of the Tnnovative Instrument Co,, Lid
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Certificate No : 24-A5P-127
Request No : Req-2024-179]
Result of Calibration : High{Without Adjustment)
**Back
Temperature Pressure 5TD e Error Error MPE Uneertainty
Pressire Result

(') (kPa) {1/'min) (I/min) (Umin) [ (Wmin, (%) [ (Fmin), (%) | (inH,0) (Vmin)

23,10 99.23 0,502 [.500 =0.002 0.4 % 51(%) 5 00080 Pass
23.70 95.63 0,509 0,500 -1 (09 1.8 % 5(%) 0 0.0081 Pass
23.70 91,64 0.502 (500 =002 0.4 % 5 (%) 40 00080 Pass
231 L N G 1003 (RET -1.003 -0,3 (%) 51(%) 3 L0016 Pass
2370 8530 (1,996 (B 1,004 04 (") 5(%) 20 0016 Pass
2370 0143 01,988 1000 0012 1.2(%) 5(%) 35 0,016 Puss
23,70 9o D6 LTEL 1. 71H) =11 0.6 (%) 5%l 5 0.6027 Pass
2370 9522 |.A74 | 700 0.026 1.6 (") %) 20 0.027 Pass
23.70 92.85 1.659 1. 700 0.041 2.5(%) 5 (%) 3 0.027 Pass
23.70 84511 2.005 2.000 -0.005 -0.2 (%) 5 (%] 5 0.032 Pass
23.70 b5.26 1.968 2000 0,032 1.6 (%) 5% 20 (h.032 Pass
23,70 8271 1.953 2,000 0047 2.4 (%) 5 (%) 30 0.03] Pass
23.60 89.07 3012 3.000 1012 0.4 %) 5(%) 5 0048 Pass
23.60 85.10 2.992 3,000 .008 03 (%) 3 (%) 20 0048 Pass
23,60 92 74 2980 3.000 0,020 0.7 (%) 5(%) 3 D048 Pass
2360 89,03 4005 4.000 -0.005 =01 (%) 5 (%) 5 1064 Pass
23.60 97.72 4.007 4.000 0,007 (0.2 (%) 51(%) 10 1064 Pass
23,60 9514 +.007 4.000 -0.007 Ni™ 51(%) 20 064 Pass
2360 Q9,00 5004 5.000 -0,004 0.1'% 3 (%) 5 0,080 Pass
23,60 9725 5,009 5.000 =0,009 0:2'% 5 (%) 12 {1080 Pass

Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : A135 €, 101.3 kPa, Air

= Flow Rate was corrected for non-standard operating condition by using equation
Pres Trea:
Qmens = Q:'ef X

Pres Thres
where Q= Flow Rate P = Absolute Pressure T =Absolute Temperture

mens = Measurement Condition ref = Standard Condition

nasluemuny

The results related only 1o the item calibrated. The certificae shall nor be t:pmd'ul:cd except in full, without written approval of the Innovative Instrument Ca Lud

FM-70B-AFM-D1 Rev.03 lssue date 16/8/24
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Certificate No ¢ 24-AS8P-127
Request No @ Reg-2024-1791
Note
* Indicates non accredited
#* Specified in SO 13137, Back Pressure control = | inH2O

MPE = Maximum Permissible Error (Specified in Manufacturer's Specification)

Decision Rule for Statements of Conformity

The standard decision rule emploved for the statenients of conformity 1o each calibration result will be applicd using 1LAC-GE:09/2019. Guidelines on
the Repunting of Compliance with Specification as fallowing Fiz and stalements

Pass = The measurement result plis the expanded uncertainty with a 95% coverage probability were within the Limit

!'.:fwl The measurement result was within the mit. However, a portion of the expanded uncertainty of measurement ot 95% exceeds the Tlimit

i-:ull The measurerment resull was out of the limn. However, a portion of the expanded uncertmmiy of measurement al 95% 15 withim the limit

Fail= The mensurement result plug the expanded uncertainty with a 95% coverage probability were outside the fimit,

T

T L == Upper limit

Fail'

Meaasured valua
85% expanded uncertainty i

Pass f
e L T T T — Nﬂmlnal

Lower limit
End of Certilicate

nasluemuny

The results related anly 1o the ftem calibrated. The centificate shall not be reproduced except in full. without writien approval of the Innovative Instunient Co., Lid.

FM-708-AFM-01 Rev,03 Issue date 16/8/24
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Certificate of Calibration
Customer Certificate No @ 24-ASP-(48
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Request No : Req-2024-0817
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement ltem Air Sampling Pump
Manufacturer SENSIDYNE
Muodel ¢ GilAr Plus
Serinl Number 20230410024
1 UAE EFM,093/2566
Location of Calibration  : LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Tempermure 23502300
Hurmidity 55 %RH = 20 %RH
Burometric Pressure : 1013 hPa = 10 hPa
Received Date o 10 April 2024
Calibration Date # May 2024
Calibration Procedure @ In-house method CP-ASP-01 based on 150 13137 by Comparison With Standard Air Flow Meger
Reference Standard Model Serial Number Traceble Due Calibration
Alr Flow Meter Gitlibrator 3 Low flow 1501010006 Sensidyne 12 Julv 2024
Air Flow Meter Gillibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Digital Thermometer with Probe GTH 12000077 ). Rebormn 27 October 2024
Barometer CPG2400 41000KDU/65 1882 TPA 9 November 2024
Traceability ;
This Certificate is traceable 10 81 Unit through Sensidyne AZLA Accreditation No. 3943.01
Note :
The reported uncertainty is based on standard uncertainty mubtiplied by the Coverage Factor & = 2, providing a level of confidence
approximately 95 %
Calibration By : fﬂ’e Approved By : A
Mr. Noppadon | uangart Mr., Pacit Mathavomn
Service Calibration Engineer Calibmation Engineer Superyisor
Tssue Date @ 8 Mav 2024

nasluemuny

The resulis related onls to the e calibrated, The certificate shall not be reproduced except by full. without written approval of the Innovative Instrument Co. Lid
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Result of Calibration : Low

Certificate No : 24-ASP-048

Request No : Req-2024-0817

STh e Error Error "= Allowahble " v“Back
Temperature Pressure Uneertainty

Range Pressure
ey {kPa) (l/min) (I/min) (Vmin) | (Vmin) (%) | (Wminj, (%) (inH,0) {V'min)
2440 99:51 0021 0.020 “1L001 <0001 Vroine | €L003 Vmin 5 0.0009
24.40 95.59 0.021 (020 -1, 0,001 Lpun | 0.003 Vmin 20 LERRINTERY
24 40 162 LN 0.020 00u] 0.001 Prun. | 0.003 Ymin 40 01,0009
24,50 99,31 0450 (0.050 11,00 0 ) min (003 Voun 5 00012
24 5() 0537 0.050 0.050 IRV 0 Vmin (L0032 {min 20 00012
24.50 o084 0051 0050 0001 001 Ve | 0,003 Vmin 4u 0002
24.30 99.32 100 0108 01,0011 0"y 59 5 00018
24.30 9556 098 (100 002 2% 5% 20 00018
2430 G4 0099 0100 0,001 1 % 5% A0 0.001%
24,60 99.36 3.200 0200 000D 0" B 5 (033
24.60 95.31 0.199 0200 (.00 (.5 " 5% 20 00033
24,60 90,25 0,198 0200 0,002 1% 5% 40 00033

nasluemuny

The resislts related only 1o the item calibrated. The certificats shall nor be reprodoced except in full, withour written approval of the Innovative Instrument Co.. Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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Result of Calibration : High

Certificate No : 24-AS5P-048

Request No : Reg-2024-0817

STD e Error Error “* Allowable ***Back
Temperature Pressure Uncertainty
Range Pressure
o (kPa) (Vmin) {V/min) {/min) (Iimin), (%) | (Vmin), (%e) {inH,0) (l/min)
2460 99.27 0.502 (1500 =0.002 0.4 % 3% - Q008
24.60 9545 0,508 (1.300 =008 -1.6% % 20 0,009
24 60 67 (1,505 0.500 -0.005 -1 %4 5% 40 0,008
25,00 99.26 1010 1.000 -0.010 1" sy 5 0.015
25,00 95.37 1.003 1,000 =(.003 0.3 % 5% 20 0.015
25,008 0 48 .98 1.000 0011 1.1% 5% 40 0.015
25.00 9924 1.71) 1.700 0011 A6 % ) 5 0,027
25.00 Q%51 1.663 1,700 0035 2l % 5% 20 0.027
2500 91.9% 1.654 1.700 0,046 it i 35 0.029
24.80 49,30 2.007 2,000 «(.007 EIER 5% 5 0032
24.80 96.75 1.978 2,000 0,022 el 5% 15 0n.032
24,50 92.88 1.969 2,000 0031 16" 5% 3 0.032
2510 99.28 3.000 3006 -0.010 0.3 % % 5 0,048
25,10 96,75 3.005 1000 -(.005 02% 5% 15 [INIE
25.10 9286 2992 3.000 0,008 0.3% 5% il 048
25.00 99326 4,003 4.000 -0.003 0.1% 3% 5 0064
2540 4g.01 4015 4,000 -(,015 04" 504 10 0.064
25.00 9539 4,011 4.000 -.011 -3 % 5% 20 1).064
25,00 49.20 5.008 S.000 -1,008 02 % 5% 5 0.079
25.00 97.94 4.998 5.000 0.002 0% 5% 10 0.079
Note STD ; Standard LU ; Unit Under Calibration

- LUC Reference Condition : At 25 'C. 101.3 kPw, Air

- Flow Rate was commected for non-standard opermting condition by using equation

where (= TFlow Rate

Note

Meas = Measurement Condition

* Indicates non scoredited

Qmeas = Qref S

P= Absolute Pressure

Pees

Tmra:

Pres

*¥ Reference Specifications: + 5% of set flow or £3 ce/min whichever is higher

*** Specified in IS0 12137, Back Pressure control = | inH20

End of Certificate

Tres

T = Absolute Temperature

ref = Standard Condition

wnasluemuny

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

FM-708-AFM-01 Rev.00 issue date 01/07/1%
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Certificate of Calibration

Customer Certificate No : 24-ASP-041
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Request No : Reg-2024-0818
Address ;81 S0i Udomsuk 41, Sukhumvit Road, Bangchok, Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement ltem o Air Sumpling Pump

Manuficturer : SENSIDYNE
Maodel s GHALr Plus

Serial Number : 20230410025

1D  UAE.EFM.U94/2566

Locavon of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details
Temperature . S o T

Humidity ¢ S5 %RH = 20"%%RH
Barometric Pressure 1013 hPa + 10 hPa
Received Date o 10 Apnl 2024
Calibration Date 6 May 2024

Calibration Procedure

¢ In-house method CP-ASP-01 based on 150 13137 by Comparison With Standard Air Flow Meter

Reference Stundard Madel Serinl Numiber Traceble Due Calibration

Air Flow Meler Gilibrator 3 Low {low 18501010006 Sensidvne 12 July 2024

Air Flow Meter Gillibrator 3 Stndard flow 19031011003 Sensidyne 12 July 2024
Digital Thermometer with Probe GTH 12000077 (3. Rebom 27 October 2024
Barometer CPG2400 41000KDLIGS1BE2 TPA 9 November 2024

Traceahility :

This Certificate is traceahle to S1 Unit through Sensidyne A2LA Accreditation No, 343.01

Note :

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

approximately 95 %.

Calibration By e

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By

Issue Date

I

Adh)
Mr. Pacit Mathavom

Calibration Engineer Supervisor

3 6 May 2024

wnanslumuny

The results related only 1o the ttem calibrated. The certifiears shall not be reproduced except in full, without wrinen approval of the [nnevative Instniment Co, Lul.

FM-708-AFM-01 Rev.00 |ssue date 01/07/19
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Certificate No @ 24-AS5P-041

Request No @ Reg-2024-0818

Result of Calibration : Low

STh vec Error Error “*Allowahle *¥*Rack
Temperature Pressure Uneertainty

Range Pressure
("g_-] (kPa) {Mmin) (L'min) (Kmin) (Fmin), (%a) | (Lmin), (%) (inH,0) (1/'min)
25,00 99,53 0.020 (.020) (0,000 1 I'mim M.003 Pmin 5 [0, RO
25,00 095.67 0014 0.020 w00l 0001 lmin | 0,003 Fmin 20 0.0004
25.00 90.63 0.018 0,020 0002 0002 Lmin | 00003 Uimin 40 L0004
24.80 99.53 .49 0,050 0,001 0001 bmin | 0,003 Vmin 5 LN Bed
24.50 93:93 0049 0.050 | 0001 'min | 0003 Vimin 20 00012
24.80 90,50 048 0,050 {0,002 0002 Vmin | 0,003 min 40 002
2500 99.52 (100 LI LN [(RAL}N] 0% 5% 5 (LOOTHE
25.00 95.68 0097 0100 {0,063 31 5% 20 HRUN R
25.00 90.60 0.094 0.100 (.004 4.2 % 5% 40 [UA{IEE.]
24.90 99,55 02010 (.20 -0.001 1.5 % 5% 5 (D033
24.90 Y370 0199 0.200 o.001 0.5 "% 5% 20 00033
24.90 G090 0198 200 {002 1% 5% 40 (L0033

naslusmuny

The resulis related only o the item calibrated. The certificate shall not be reproduced except in full. without written approval of (he Innovative Insirumeni Co . Lud,

Fhi-70B-AFM-01 Rev.00 lssue date 01/07/19
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Result of Calibration : High

Certificate No : 24-ASP-041

Request No : Reg-2024-0818

STD L Error Error **Allowable ***Back
Temperature Pressure Uncertainty
Range Pressure
‘o (kPa) (I/min) (1/min) (Vmin} | (Vmia}, (%) | (Vmin) (%) {inH, 0} (myin)
24.90 L.56 0.501 0,500 -(.001 0.2 % 5% 3 0.008
24.90 95,75 (3,506 .500 (1,006 12% 5% 20 1N
2450 90.78 0,498 0, 500 0.002 0.4 % § % 40 0,008
25.00 Y9.53 1008 1.000 0,008 {5 % 5% 5 0015
25.00 95.76 (.99 1.000 0.004 0A4% % 20 0.013
25,00 () 42 0,972 1.000 0,028 29% %% 40 0.015
24,80 9954 1.713 1.700 -0.013 0.8 % S0 5 0.027
24 80 95.62 1.656 1.700 0,044 27% 5% 20 0027
24.80 9204 1.627 1. 70 0073 45% My is 0.027
2400 99,52 2.005 2.000 (0,105 2% 505 5 0.032
24.90 96.90 1.960 2.000 0,041 3y 54 15 0.032
24.90 9124 1,929 2.000 0071 1.7 % 5% 30 0.032
24,80 95.49 3015 3000 0015 4.5 % S - 0,048
24,90 96.95 2.999 3.000 0,001 0% 0% 15 0.048
24 90 9323 29486 3000 0014 0.5% 5 30 0.048
25.00 95 4% 3 996 4.000 (0,004 0.1 % 5% 5 0.064
25,00 98.19 4006 4.000 -00.006 (.1 % 5% i 0064
25.00 95.80 3.999 4.000 0.001 0% 5% 20 0.064
2490 99.44 5012 5,000 0012 {.2 % % 5 0,079
24.90 98.14 5004 5.000 -0.004 01 % Sy o 0.079
Note STD : Standard UUC : Unin Under Culibration
- UUC Reference Condition : At 25 'C, 101.3 kPa, Air
- Flow Rate was corrected for non-standard operating condition by using equation
Pres Timea:
Qmeas = Qref X
Pres Tres
where Q= Flow Rate P'= Absolute Pressure T= Absolute Temperature
Meas = Measurement Condition ref = Standard Condition
Note

* Indicates non accredioed

** Reference Specifications = 3% of set flow or =3 ce/min whichever is higher

*** Specified in 150 13137, Back Pressure control £ | inH20

End of Certificate

The resulls reluted anly 1o the item calibeated. The cenificate shall not be reproduced except in full, withou written approval of the Inmovative Instrument Co Lid

nasluemuny

FM-708-AFM-01 Rev.00 Issug date 01/07/19
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Certificate of Calibration

Customer Certificate No : 24-ASP-040
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLLTID: Request No @ Req-2024-0820
Address 81 Soi Udomsuk 41. Sukhumvit Road. Bangchok, Praokanong, Bangkok 1026t

Unit Under Calibration Details

Measurement ltem ¢ Air Sampling Pump
Manufucturer SENSIDYNE

Maodel GilAdr Plus

Serinl Number 20250410027

18] UAE EFM.096/2566

Location of Calibration : LAB 4 AIR VELOCTTY METER

Calibration Environment and Details

Temperature L A30ARC
Hurmidity ¢ 55 %RH = 20 "RH
Barometric Pressure 1013 hPa = 10 hPa
Received Daie ol April 2024
Calibration Date 3 May 2024

Calibration Procedure  : In-house method CP-ASP<01 based on 150 13137 by Comparison With Standard Air Flow Meter

Reference Standard Model Serial Number Tracehle Due Calibration

Air Flow Meter Gilibrator 3 Low [ow IE301010006 Sensidvne 12 July 2024

Adr Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024
Digital Thermometer with Probe Gl 12000077 ().Reborn 27 Cetober 2024
Barometer CPG2400 HONKDU/MBSIRE2 TEA 9 November 2024

Traceahility :

This Certificate is traceable to 81 Unit through Sensidyne AZLA Accreditation No. 3943.01

Note :
The reporied unceriainty is based on standard uncertainty multiphied by the Coverage Faclor & = 2, providing 4 leve] of confidence

npproximately 93 %,

Calibration By : })TE Approved By : MER
Mr. Noppadon  Luangurt Mr: Pacil Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date @ 3 Muy 2024

wnasluemuny

Ihe results related anly @ the Hem calibrated. The certificate shall not be reproduced except in full, without writien approval of the lonovative Instroment o, Lad,

FM-TO8-AFM-01 Rev.00 Issue date O1/07/19
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Certifieate No : 24-ASP-040

Request No @ Reg-2024-0820

Resuli of Calibration : Low

STD e Error Error “* Allpwable *=+Hack
Temperature Pressure Uneertainty

Range Pressure
I"('I (kPa) {Wimin) (1min) (L/miin) (Wmind, (%) | (Vmin), (%) {inH,0) {V'min}
2500 gy, 13 0.019 o020 0.1 0,000 Lmin | 0,003 Vmin 3 {1009
25,00 9328 0022 azu -0.002 0002 Loem | 0,003 1min 20 0.000%
25,() Q008 .o 0.020 0001 0,001 Imin | 0.003 Vimin 40 0.0009
24,80 98.92 0,050 AT (0.000 0 F'min 0,003 Vmin 3 o2
2480 9533 (.05 0050 -0.001 0001 Prin | 0,003 Vnvin 20 00012
24,80 90.37 0,052 (050 =002 0,002 Vmian | 0,003 1fmin 40 0.0012
25.00 H9.04 (h05%9 (k1080 .00 1 Y 5% b 0.0018
25001 9523 0.09% 0,100 0.001 1'% 5% 20 LoD
25.00 D040 (.098 0.100 n.0o2 T 5% 40 0.0018
24,90 9811 0.201 0200 =(,001 0.5% St 3 0.0033
24.90 9528 0.197 0.200 0,003 1.5 % 5% 20 0.0033
24.90 9020 0.197 (.200 0003 1.5% 5% 40) 0.0033

wnanslumuny

The results related only 1o the item calibmted. The certificate shall not be reproduced exiept in Tl without written approval of the nnovative Instrument Co., Lid,

Fi-708-AFM-01 Rev.00 Issue date 01/07/15
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Certifieate No ; 24-ASP-040

Request No @ Reg-2024-0820

Result of Calibration : High

STD Lvec Error Error == Allowahle ***Back
Temperature Pressure Uncertainty
Range Pressure
IO(':' (kPa) (Umin) (Vimin) (Lmin) (Vmin), (%&b | (Wmin), (%) (inH,0) (Fmim)
2400 a9 (s 0,500 500 (.000 0% S0 3 0008
24 6{] 9536 0.512 0300 (.02 -2.3% 5% 20 0.008
24,401 91,38 10,560 0,500 =006 =12 % bR 4 0008
2500 99.03 (L 1000 -0.010 =i 3% 3 0015
25.00 95,19 1.003 1000 -0.003 0h3% L1 20 haLs
2500 90,36 1,694 1,000 0.001 0.1 " 5% 40 0015
24.80 99.02 1.711 1,700 0011 0.6 " 5% b 0.027
24.80 9522 |.AR3 1,700 0.017 1% R 20 0.027
24.80 91.52 1. 666 L7000 .034 2% 5% 35 0.G27
24.90 99,08 2.006 2000 -0.006 0.3 % 3% 3 0,032
24.90 96.51 I 98K 2.000 0012 0.6 % 5% 15 nai2
24.90 9274 1.962 2,000 0.018 1.9% 5% 30 0.032
24,50 94,011 Jaonz 3.000 -0.012 404 T 5% 5 0,048
24.90 96.51 2906 3,000 2,004 0.1 " 5% 15 0,045
24.90 9277 2974 3000 026 (IR R 3% 30 0,045
25,00 9402 3.997 4000 0,003 0.1 % 5% 5 0.064
2500 97.69 3.9450 4.000 0010 034 3% 1] 0,063
25,00 9s.17 3.995 4.000 00,005 01 % 3% 20 0.064
24.90 99,01 5,006 5.000 -0, 006 0.1 % e b 0.079
24.90 87.66 5004 5000 -1, 004 11 % S 1 0.079
Note STD : Sundard UUC ; Unit Under Calibration

- UUC Reference Condition - A1 25 'C. 1013 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation
Pres Trea:
Qmeas = Qref X

Pres Tret
where = Flow Rate P = Absolule Pressure T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition
Note
* Indicates non accredited
** Reference Specifications = 5% of sel flow or =3 co/min whichever is higher
&*# Specified in 150 13137, Back Pressure control = | inH20

End of Certificate

naslusmuny

Thie results related only 19 the ftem calibrated, The certificate shall not he reproduced except in full, without written approval of the Innovative Instrument Co., Lid

FM-708-AFM-01 Rev.00 Issus date 01/07/19
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Certificate of Calibration
Customer Certifieate No @ 24-ASP-045
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Request No : Reg-2024-0814
Address + 8] Soi Udomsuk 41, Sukbumyvit Road, Bangchak, Prokanong. Bangkok 10260
Unit Under Calibration Details
Measurement liem : Air Sampling Pump
Manufacturer SENSIDYNE
Muodel ¢ GilAir Plus
Serinl Number 20230410021
1D : UAE.EFM,090/2566
Location of Calibration : LAB 4 AIR VELOCITY METER
Culibration Environment and Details
Temperature tEd A kil
Humidity 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa = 10 hPn
Received Date o 10 April 2024
Calibration Date 7 Moy 2024
Calibration Procedure ¢ In-house method CP-ASP-01 based on 1SO 13137 by Comparison With Standard Air Flow Meter
Reference Standard Muodel Serial Number Tracehle Due Calibration
Adr Flow Meter Gilibrator 3 Low Mow 18301010006 Scensidvne 12 July 2024
Air Flow Meter Gilibrastor 3 Standard flow 12031011003 Sensidyne 12 July 2024
Digital Thermometer with Probe GTH 12000077 Q.Rebom 27 October 2024
Barometer CPG2400 41000KDU/B51882 TPA O November 2024
Traceability :
Ihis Certificate is traceable 1o S1 Uni through Sensidyne AZLA Accreditation No. 3943.01
Note :
The reported uncertainty is based on stundard uncertainty multiplied by the Coverage Factor & = 2. providing o level of confidence
approximately 95 ¥,
Calibration By : ﬁ'rf Approved By : A 1}"1
Mr. Noppadon  Luangart Mr. Pacit Mothavorn
Service Calibration Engineer Calibration Engineer Superyisor
Issue Date : 7 May 2024

nasluemuny

The resules related only 1o the item calibrated. The certificate shall not be reproduced exeept i full, without writicn approval of the Innevative Instrument Co.. Lud

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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Certificate No : 24-ASP-045

Request No : Reg-2024-08514

Result of Calibration : Low

STD vec Error Error ** Allowable ***Back
Temperature Pressure Uncertainty

Range Pressure
{'o) (kPa) {l/min) (I/min} (Umin) | (Vmin), (%) | (Vmin), (*s) {inH, () (Vmin)
2440 99.81 0,020 0,020 {1000 0 rmiin 0,003 Vmin 5 0.000%
24.40 96.14 0022 0020 =(L1K)2 =0.002 Pmin | 0,003 Vmin 20 0.0009
24.40 9107 0.021 0,020 =(L00 | -0.001 Umin | 0003 Vmin 40 00009
24.80 99.72 {1,050 {1.050 {1,006 ' min 0,003 Vmin 5 iz
2480 G613 0051 0050 -(L001 0001 Fmin | 0.003 Vmin 20 0.0z
2480 al.01] 1,048 0,080 0l O.001 Frman | 0,003 Vmin 4 00012
24.80 99.73 (1. 101 . 100 0.000 U%e 5% 5 0.001%
24 80 96.03 (1,099 0,100 0,001 1% 5% 20 0001
2480 9111 0.097 0,100 0003 31% 5% 30 (0,0018
24.70 949,73 12,200 0.200 LREHN 0% 5% 5 (.0033
24.70 9608 0,198 0,200 (.002 1% 5% 20 (L0033
2470 01.05 0,197 0200 0,003 =R 5% 4 (.0033

wnasluemuny

The results relnted only (o the dein calibrmted. The ¢ertificate shall not be reproduced except i fiall, withoid writien approvil of the Imovative Instroment Co Lid

Fi-708-AFM-01 Rev.00 Issue date 01/07/19
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Certificate No : 24-ASP-045

Request No @ Reg-2024-0814

Result of Calibration : High

STD L 0 &f o Error Error == Allowahle “=*Back
Temperuature Pressure Uneertainty
Range Pressure
('c) (kPa) (Vmidn) (Vmin} (//min) (Hmind, (%) | (Fmin) (%) {inH,0) (1/min)
24,90 09,70 (.500 0500 (3,000 0% 505 5 D.008
24.590 9581 0,500 05300 =(1, 009 -1.8% Rl 20 0.008
24,90 a1.16 (.506 0500 -(.006 -1.2% 3% 41 0,008
25,00 99.8() .00y 1.000 -(1,009 .9 % 5% b 0013
25.00 9593 (.990 1.000 0010 1% 3% 20 0.015
25.00 91.12 0,972 1.000 0,028 30 % % A 0015
25,10 99,77 1.732 1.700 -0,0132 “18% 0% s 0.027
25.10 05.05 1.644 1.700 (056 34l 5% 20 0,027
2510 92.16 1.622 1.700 0.078 48 % 3% 35 0027
24,30 59,74 2.002 2,000 -0,002 A1 % by h] 1,632
2480 9723 1.965 2,000 035 I8 % 3% 15 0.032
24,80 9349 1.939 2000 0.06] 314 5% i) 0,032
24.50 99.70 3010 3.000 -0.010 -0.3% 5% 5 (045
24.50) 97.13 2.977 3000 0.023 8" 3% 15 0.045
24.50 9334 2.967 3.000 0.033 1% 5% in 048
25.00 09.65 4.003 4,000 -0.003 0.1 % 5% 5 0064
25,00 98.37 4.000 4000 000 0" Rl 10 0.064
2500 9551 4,001 4.000 -0.001 1L S5 20 0.064
2430 99.61 5013 5,000 0013 =03 % 5% 5 0,079
24.30 9831 4,998 S.000 .02 0Y% S0 10 0.079
Note STD ; Standard UUC : Unit Under Calibration

- YUC Reference Condition : A1 23 C, 101.3 kPa, Air

- Flow Rate was corrected for non-standand operating condition by using equation
Pres Thea:
Qmeas - Qref X

Pres Tres
where  Q =Flow Rate P= Absolule Pressure T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition
Note
* Indicates non accredited
** Reference Specifications + 3% of sel flow or =3 co/min whachever is higher
*oe Specified in ISO 13137, Back Pressure control = | inH20

End of Certificate

nasluemuny

The results reluted only to the item calibrated. The certificate shall not be reproduced excepe in Fall, without written approval of the Innovative Instrument Co,, Lid

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

Customer
MName UNITED ANALYST AND ENGINEERING CONSULTANT COLTD,
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement ltem Air Sampling Pump
Manufscturer SENSIDYNE
Muodel . GilAir Plus

Serial Number 20230610198

D UAE.EFM. 128/2566

Loeation of Calibmtion © LAB4 AIR VELOCITY METER

Calibration Environment and Details

[ emperature 3 I i, S =
Humidity 55 %RH + 20%RH
Barometric Pressure : 1013 hPa + |0 hPa
Receved Date o 15 August 2024
Calibration Date 26 August 2024

Certificate No ; 24-ASP-122

Request No @ Req-2024-1795

Instrument Status © Used

Calibration Procedure In-house method CP-ASP-01 based on IS0 [ 3137 by Comparison With Standard Air Flow Meter

Reference Standard Model Serial Number Traceble Due Calibration

Adr Flow Meter Cilibrator 3 Standard flow 1903101 1003 Sensidyne 2 August 2025

Digital Thermometer with Probe GT11 D8D0005T Q. Rebom | March 2025
Barometer CPG2400 41000KDU/eS 1882 TPA 9 November 2024

Traceability :

This Certificate is traceable to 51 Unit through Sensidyne AZLA Accreditation No, 3943.01

Naote :

I'he reported uncertainty js based on standard uncertainly multiphied by the Coverage Factor & = 2, providing a level of confidence approximately

95%

Calibration By : rmﬂ

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By :

Issue Date

MNEof
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

s 26 August 2024

nasluemuny

The resilts related only to the item calibrated. The certificate shall not by reproduced except in full, without written approval of the Innovative Instroment Co,. Lud

EM-708-AFM-01 Rev.03 Issue date 16/8/24
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Certificate No : 24-ASP-122
Request No @ Reg-2024-1795
Result of Calibration : Low (Without Adjustment)
**Back
Temperature Pressure 5Th vuc Error Error MPE Uneertainty
Pressure Result
Fioy (kPa) (1/min) {'min) (min) (Vmin), (Yal | (Vmind, (%) {inH,0) (I/min)

2410 00.37 0.021 0,020 -0.001 (001 Vmane | 0,003 Vmim 5 (.00 2 Pass

2410 o522 0.021 0,020 0,001 0,001 Fmin | 0003 Fmin 20 0,002 Pass

2410 9].82 0.021 020 <0001 -0.001 Vimin | 0,003 I'min 40 00012 Pass

24,10 9943 0048 1,050 0.002 0,002 Pmun | 0,003 Vmim 5 0.M26 Pass|

24,10 0557 (0,050 0,050 0,000 0 1'min 003 Vmin 20 0.0028 Pass

2410 )65 0,047 (1050 0003 0,003 bmin | 0003 Vmin 40 0.0026 Pass|

24,10 99.49 (1.0949 0. 100 0007 1(%) 51(%) 5 (L0026 Pass

24,10 95.57 (098 0. 100 0.002 2% 5(%) 30 0.0025 Pass

2410 91,78 (0. 10 (. 100 (0000 0 (%a) 5 (%) 40 00026 Pass

2420 99 48 .20] 0200 -0.00] 0.5 (%) 5{%) 5 0,0036 Pass

2420 96,03 0:201 0200 ~0.001 0.5 (%a) 510%) 20 DAHI36 Pass

24.20 (), S (3 195G (k200 0,00 0.5 (%) 5(%) 40 000136 Pass

wnanslumuny

The results reluted only 1o the Hem calibrated. The certificate shall not be reproduced excepl in full. without written approval of the Innovative Instrament Co.. Led.

FMi-708-AFM-01 Rev.03 Issue date 16/8/24
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Result of Calibration : High (Without Adjustment)

Certificate No : 24-ASP-|22

Request No @ Reg-2024-1795

Temperature Pressure STD uuc Error Error MPE e Uncertainty
Pressure Result
;"(‘; {(kPa) (1/min) (I/min) (V/min) (mind, (%a) | (Kmin), (%a) (inH,0) (Vmin)
24.041 9047 (3, 500 .50 (1Y 0% 5(%%) 5 (L0080 Pass
24.00 Q566 (0,502 0,500 =002 A4 % 3 (%) n 00RO Pass
24.00 9197 (.498 1,500 (2.002 0.4 % ¥(%) 40 (L0080 Pass
23.90 9950 | MMy (WL -(L.006 0.6 () 5 (%) -] 0.ol6 Pass
23.90 95,58 |02 (MU =(0, 0032 40,2 (%) 5(%) 20 0.016 Pass
23.90 91 .88 (1.992 1000 0.008 08 (%) 5% 35 0.016 Pass
23.90 99.43 1.705 17600 0,005 0.3 (%) 51%) 5 0.027 Pass
23.90 9571 L.&72 1.700 0.028 L7 (%) 5 (%) 20 0027 Pass
2300 93.09 1.66] 1700 0,039 2.3 (%) 5 (%) 30 0,027 Piss
23.90 9943 2.004 2,000 =004 0.2 (%) 5 (%) 5 0.032 Pass
23.90 D53 1.985 2,000 D015 (L8 (%) 5 (%) 20 0.032 Pass
23.90 93,13 1.972 2.000 0,028 1.4 (%) 51(%) 3 0.032 Pass
23.80 9540 3.002 3.000 -0.002 0.1 (%) 5(%) 5 0.048 Pass
23.80 G342 3003 3.000 (003 0.1 %) 5(%) 20 (0.048 Pass
2380 93.24 2.994 3.000 0.006 0.2 (%) 5(%) in 0048 Phss
23.80 89,41 4.003 4.000 003 0.1 (%) 5.(%) 5 0.064 Pass
23.90 98.12 4,005 4,000 0,005 0.1 %) 5.1%) 1 0.064 Pass
23.90 95.33 3.995 4,000 0.003 0.1 % 5 (%) 20 1,064 Pass
23.70 9941 5005 5.000 (105 0.1 % S{%) 5 (L080 Pass
23.70 97.65 5.001 3,000 =),0001 0% 5(%) 12 0080 Pass
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition - A125 €. 101.3 kPa. Air

- Flow Rare was corrected for non-standard operating condition by using equation :

where Q= Flow Rate

meas = Measurement Condition

Qmeas = Q:'ef X

P = Absolute Pressure

Pres Tmea:
X
| Thres

T = Absolute Temperature

ref = Standard Condition

wnasluemuny

The resulis related only o the item calibrated. The certificate shall not be reproduced except in full. without written approval of the [nmovative Instrument Co.. Lid

FM-70B-AFM-01 Rev.03 Issue date 16/8/24
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MNote
* Indicates non accredited

=* Specified in 150 13137, Back Pressure control £ | inH20

MPE = Maximum Permissible Ermor (Specified in Manufacturer's Specification)

Decision Rule for Statements of Conformity

Certificate No : 24-A5P-122

Request No : Reg-2(24-1795

The standard decision nile emploved for the stitements of conformity o each calibration result will be applied using [LAC-GE.09/2019; Guidelines on

the Reporting of Compliance with Specification as following Fig. and statements

fass = The measurement result plus the expanded uncertaingy with 3 95% coverige probability weee within the limit

I . - - 5 - -
Pass = The measurement resuli was within the limit. However. o portion of the expanded uncertainty of measdrément at 95 exceeds the limit

1
Fall = The measurement result-was out of the limit. However, a porion of the expanded uncertanty of measurement at 5% is within the limit

Fail = The measurement result plus the expanded uncertainty with o @5% coverage probability were odtside the limit.

Measured value
95% expanded uncertanty

Nominal

End of Certificate

Upper limit

Lowear limit

wnanslumuny

The results telated onhy o the item calibrated. The cerfificate shall not be reproduced except in full. without writton spproval of the Innovative Instrument Co., Lid,

FM-TOB-AFM-01 Rev.03 [ssue date 16/8/24
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Certificate of Calibration
Customer Certificate No ; 24-ASP-125
Name UNITED ANALYST AND ENGINEERING CONSULTANT COLTD. Request No @ Reg-2024-1792
Address 81 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Prakanong, Bangkok
10260
Unit Under Calibration Dietails
Measurement llem : Ar Samphng Pump
Manufacturer SENSIDYNE
Model GilAir Plus
Serial Number 20230610205
D UAE EFM. 13572566
Location of Calibration . LAB 4 AIR VELOCITY METER Instrument Status @ Used

Calibration Environment and Details

lemperature - B e 3 B 4
Humdity 55 YR H + 20 %RH
Barometric Pressure 1013 hPa + |0 hPa
Received Date ! 15 August 2024
Calibration Date : 27 August 2024

Calibration Procedure In-house method CP=ASP-01 based on IS0 13137 by Comparison With Standard Air Flow Meter

Reference Standard Model Serial Number Tracehle Due Calibration

Air Flow Meter Gihbrator 3 Standard flow 19031011003 Sensidyne 2 August 2025

Digital Thermometer with Probe aGril URODDO5T ). Reborn | March 2025
Barometer CPG2400 410K DLY6E5 ] 882 TPA 9 November 2024

Traceability :

This Certificare is traceable to 81 Unit through Sensidyne A2ZLA Accreditation No, 3943.01

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

85 %

Calibration By : s Approved By : m ".g',?
Mr. Noppadon  Luangar Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date ; 27 August 2024

wnanslumuny

['he results related only to the itemn calibrated. The centificate 4hall nol be reproduced except in full. withou! written approval of the Innovative Fnstrument Co.. Lid.

FM-708-AFM-01 Rev.D3 |ssue date 16/8/24
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Result of Calibration : Low (Without Adjustment)

Certificate No : 24-ASP-125

Request No @ Req-2024-1792

e
Temperature Pressure STD uec Error Error MPE e Unecertainty
Pressure Result

(‘(‘; (kPa) (1/min) (1/min) {(I/min) (Vmin), (%) | (Vmin), (Yo} {inH,) Vmin)
2520 98.77 0.021 0.020 =001 0001 Fomin | 0003 Vmin 5 0n.oa12 Pass
25.20 b5 14 0018 0.0240 0.002 0.002 oo [ 6.003 1/min 20 0.0010 Pass
25.20 a0 .64 0.017 020 0003 (.00 Vmin | 0003 Inun 40 00008 Pass]
2500 0942 0050 (0.050 (.000W0 1 Vmn 0.003 'min 5 00028 Pass
25.00 96.05 0.051 0.050 0,001 0000 Lon | 0.003 Voun 20 00028 Pass|
2500 s ()45 0,050 £.002 0.002 min | 0003 nun 1] (0.0026 Pass]
24 90 049 55 (0449 0,100 0,001 [ (%) 5(%) b 00026 Pass
24,90 95,76 0.00% 0,100 0.002 2 (0} 5 (%) 20 00025 Pass
24,90 Qo491 (1L.097 (IR 0.003 31 (%) 51{%) 4 0.0025 Pass]
2490 99.50 (0.201 0.200 0001 0.5 %) 51(%) ] 0.0036 Pass
24.90 95.69 0.199 0200 0,001 0.5 (%) 5 (%) 20 0.0036 Pass
24,90 01.03 0.198 0.200 0.002 I (%) 5(%) 40 0.0036 Pass

wnasluemuny

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

FM-708-AFM-01 Rev,03 Issue date 16/8/24
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Certificate No

Request No

Result of Calibration : High(Without Adjustment)

t 24-A5P-125

: Req-2024-1792

Temperature Pressure 5TD (] 5l Error Error MPE e Uncertainty
Pressure Result
(‘o (kPa) (I/'min) (l'min) (I'min) (Vminj, (%) | (Vmin), (*9) | (inH,0) {limin)
2480 49.47 (3,503 1.500 -0.003 1.6 %o 5 (%) 5 L0080 *ass
24 80 0589 0.505 (.500 =005 -1 % 5 (") 20 0.008 | Pass
24 .80 9172 (1499 0500 (.00 0.2'% 5(%e) 40 00080 Pass
2480 499.4] |03 (R -0,003 0,3 (%) 5 (%) 5 0,016 Pass
24.80 95.55 0,957 1,000 0,003 0.3 (%) 5{%) 20 016 Pass
24.80 921K (1,987 1,000 0013 1.3 (%) S(%) 35 [Lu16 Pass
2480 G945 1.710 1.700 0,010 =(1,61%) 5 (%) b 0027 Pass
24,80 0563 1.677 1. T00 0,023 1.41{%) 51(%) 20 0.027 Pass
24 80 93.09 |.65% |70 (43 2.7(%) 5 (%) 30 0.027 Pass
2480 99.45 2.005 2.000 =(0.005 0.21(%) 5(%) 5 0.032 Pass
24.80 95.66 1950 2000 0,020 I (%) 51{%) 0 (.032 Pass
2480 03,12 |.966 2000 0,034 1.7 (%) 5 (%) 30 .032 Pass
24.80 99 414 1014 3.000 0014 .5 1%) 5:(%) 5 0.048 Pass
24,50 95,53 3.012 30 -0.012 A4 (%) 5 (%) 20 0.0048 Pass
24 8() 93,13 24902 3.000 (1,008 0.3 (%) 5(%) 3 0,(48 Pass
24.30 9938 4 004 4 000 =004 0.1 1%%) 51%) 5 0.064 Pass
24.30 9811 4.012 4,000 0012 0.3 (%) 5 (%) 1 (RN Pass
24.30 95.60 4,007 4000 0.007 0.2% 5 (%) 20 0064 Pass
24.20 9936 20035 S.000 -0.005 0.1 % 5 (%) 5 0.080 Pass
24.20 97.52 5011 5000 -0.011 4.2 % 5 (%) 12 0,080 Pass
Note STD - Swandard LIUC © Unit Under Calibration

- UUC Reference Condition - AL2S C, 101.3 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation

Q Q £ X Pres X Trmea:
meas = B
a Pret Tret

where Q= Flow Rate P = Absolute Pressure T = Absolute Temperature

meas = Measuremen! Condition ref = Standard Condition

wnasluemuny

The resulis related only 10 the item calibrated. The certificate shall not be reproduced except ta full, withoul wrinen approval of the Tnnovative Instrument Co., Lid

FM-708-AFM-01 Rev.03 |ssue date 16/8/24
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Certificate No : 24-A5P-125
Request No @ Req-2024-17692
Naote
* Indicates non aceredited
*# Specified in 150 13137, Back Pressure control + | inH20

MPE = Maximum Permissible Frror (Specified in Monufucturer's Specification)

Decision Rule for Statements of Conformity

The standaed decision rule emploved lor the stitements |.~I'ulhﬁ1nm|} 1o each calibration result will be applied using 1LAC-GE08.2019. Ciidelines on
the Reporting.of Complisnee with Specification as followmy Fig. amd statgments

Pass = The measurement result plias the expanded uncertainty with & 95% coverage probability were within the limit

E'ua-e-l The measurement resull was within the lmil Howeber. a portion of the expanded uncertainty of measurement ot 95% exceeds the limit

F-.u'lI The measurement resull was out of the hmit. However, a pomon of the expanded uncertamy of measurement v 95% s within the lim

Fail = The measurément result plus the expanded uncerfainty with 0 25% coverage probability wert outside the limit

o Upper limit

i
N

Measured value I Fail'

P ]
85% expanded uncerianty .

T e Nominal

Lower limit
End of Certificate

nasluemuny

The results related only 1o the ilem ealibmted The certificate shall nol be reproduced except in full. without written approval of the Innovative nstrament Co.. Lid

Fi-708-AFM-01 Rev.03 |ssue date 16/8/24



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Soa—’% ﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M R
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/ 7 s m

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 24P1370
Page: 1 of 2

Certificate of Calibration

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.EMA2.065/2552
Condition As-Received: Used Item
Received Date: 05 April 2024
Calibration Date: 22 April 2024

Reference:

2404-0243WSC

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2) °C

(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidelines.

Condition of this result of calibration

1.Reference standards instruments :

Certificate No.
MP-0094-23

Due Date
03 May 2024

Serial No.
1422505046

Instrument Model
1) Standard Barometer DPI142

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 result of calibration instrument was in absolute pressure.

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

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

8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri

[v/] Attapol Panurach

nanslueuny



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 720 mmHg to 770 mmHg

Cert.No.: 24P1370
Page: 2 of 2

Scale Interval : 1 mmHg ( The Fifth Estimate )

Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.19
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0
Error (mmHg) 4.25 3.12 1.47 0.16 -1.99 -4.19

Decreasing Pressure

Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75
UUC* Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -4.19 -1.85 0.60 2.00 3.47 4.25

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 95 %.

-000-

nanslueuny



Equipment :
Manufacturer:
Model ;

Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

> L

,\\"l"|".f’?,
= s b3

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 r,,/f—‘\:"\_}“:
L
TEL 0-2717-3000-24 FAX. 0-2719-9483 : NSC-TIBLTISIT025
CALIBRATION 0008
Certificate of Calibration ~ Certfieate No.. 24r717
age :

Digital Thermo-Hygrometer

This certificate may not be repraduced other than in full

except with the prior written approval of the head of

Corporate Services 3: Equipment Calibration and Testing Services,

Digicon

TH-02

395034172

UAE .EFM.181/2585
Used Item

05 April 2024

10 April 2024
1o 11 April 2024
2404-0245WSC

(26 +:3) °C

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

o

B1 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

{60 £20) %

Calibration were conducted using in-house calibration procedure CP-H03 according to comparison

with standard chilled mirror sensor far humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber,

Candition of this result of calibration

1.Reference standards instruments :

1) Chilled Mirror Hygrometer

Instrument Maodel Serial Ne. Certificate No. Due Date
Dew Mastar 44730 21656 02 Aug 2024
1521 ASA33E 2311238 16 Oct 2024

2) Handheld Thermometar With Sensor

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 malntained through:-
-Thunder Scientific Corporation, NVLAB Acereditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No, Calibration 0008

Calibrated by :
Issue Date :

Viporn Tantiyawutti
17 April 2024

Hing

[/ ] Chakrit Waswwanjua
[ ] Viporn Tantiyawutt
[

Approved Signatory :

] Unnopphol Harachai

nasluemuny
B 0339074



Result of Calibration:-

Function: Humidity Measurement.
Reference Standard uuc*

Temperature Humidity Reading
(*C) (%R.H.) (%RH.)
250 40.1 42
250 50.1 52
25.0 60.0 60
25.0 70.2 68

Result of Calibration:-

Function: Temperature Measurement.
Standard uuc
Temperature Reading

(°C) (‘)

19.998 20.2

25.031 254

30.045 30.1

40.023 39.9

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

Without Adjustment

Without Adjustment

~00o-

Error
("C)
0.202
0.369
0.055
-0.123

Cert. No.: 24H717
Page.: 2 of 2

Uncertainty
of Measurement
(£%R.H.)

1.3
1.6
1.6
1.6

Uncertainty
of Measurement
(£°C)

0.42
0.42
0.42
0.42

At

nasluemuny
al1210372



W
 —— U3HN lanaafInl msang 91NA (dninaulin)
:. 48/194-5 waullszAnguysTad 19 nuuUszAs§aysTan weRaIawi WesIAwi ngawwy 10230
TEL. (662) 515-0145-50 FAX.(662) 515-0144 www.etithaicom E-mail : info@etithai.com

No. RA 187/24
Certificate of Calibration

Customer ¢ United Analyst and Engineering Consultant Co., Ltd.
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road., Bangchak, Prakanong, Bangkok, 10260.
Calibration location : Executive Trading Limited.
Address ¢ 48/194-5 Soi Praditmanutham 19, Pradit Manutham Road, Latphrao, Bangkok 10230
Tools : Environmental Condition :

Instrument :  Gas Detector Temperature i (25+3)°C

Product :  RAE Systems Relative Humidity : (39+15)%

Model Name :  MiniRAE3000 Pressure ¢ 760 mmHg

Serial Number : 592-928075

Tag ID. : UAE.EFM.124/2562.
Date of Calibration ¢ August 7, 2024
Due Date of Calibration : August7, 2025
Calibration Method : This instrument has been calibrated using calibration gases. Test and calibration data is
On file with Executive trading limited.
Reference Standard : Isobutylene Standard Gas 100 Cylinder number: W0349099-1.
Exp Date: 25 April 2027,
Test Result
Sensor Type | Reference Concentration Before Cal. After Cal. Error Reading Result
PID 0.0 ppm (Air Zero) 0.0 ppm 0.0 ppm 0.0 ppm Pass
PID 100 ppm (Isobutylene) 102.3 ppm 100.0 ppm 0.0 ppm Pass
Flow Rate of Pump : 484 ce/min.
Accuracy : + 2 % at calibration point
o
Calibrated By : _5}“‘{'&%“ % Approved By __SV //"L":-"'_—.:t b
(Mr. Surinthorn Sainate) (Mr. Suttiwong Knngmngsang.r‘
Service Engineer Service Engineer Manager
The results relate anly to the items tested or calibrated. !
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written missﬁmmﬁdlﬂﬂm.ﬂu

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD. LATPHRAQ. BANGKOK 10230
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Customer

Name

Address

Certificate of Calibration

CONSULTANT CO..LTD,

Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Muodel

Serial Number

1D

: Acoustie Calibrator
: LARSON DAVIS
: CALLSO

1 6306

: UAE.EFM.0458/2563

Calibration Environment and Details

[emperuture

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

Ll BHIEY

1(50 £ 20 %RH )
(1013 £10.0 hPa )
: 8 May 2024

: 17 May 2024

- LAB 1 Acoustic

: UNITED ANALYST AND ENGINEERING

Certificate No

Request No :

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

Class : 2

: 24-ACT-067

Req-2024-1024

Range : 94, 114 dB / 1000 Hz

Instrument Status : Used

: 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 31 May 2024

THD Multimeter 2015 1047765 NIMT 16 January 2025
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 %o,

Calibrated By :

me

Mr. Noppadon  Luangart

Service Calibration Engineer

Approved By :

A1

Mr. Pacit Mathavomn

Calibration Engineer Supervisor

Issue Date : 17 May 2024

1
The results refated only so the nem calibrared, The cernficare shall not be reproduced except in full, withowi wrien approval of the 1nkgﬂar'q1§‘lunfau u

FM-708-ACT-02 Rev.01 |ssue dateB/8/23
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Sound pressure level

Certificate No

Request No :

: 24-ACT-067

Req-2024-1024

Calibration Results : Without Adjustment

Calibration Range

Without Adjustment (dB)

Adjustment (dB)

Uncertainty

Acceptance limit

(dB) Measured Deviated value Measured Deviated value (£ dB) Class 2 ( = dB)
94 dB /1000 He 94,08 0.09 = 3 0.13 (.40
114 dB / 1000 He 114.10 0.10 = = 0.13 .40
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjusiment Uncertainty | Acceptance limit

(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value (£ %) Class 2 ( £ %)
94 dB /1000 He [O00.00 (.00 - - 0.01 1.7
114 dB / 1000 Hz L 000,00 0,00 = - 0.0 1.7
Total Harmonic Distortion plus Noise of Sound pressure level (THD-+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %)
94 dB / 1000 Hz 003 2 040 3.0
114-dB /1000 Hz 0.21 - 0.40 3.0

Note :

Function

Maximum-permitted

Uncertainty of measurement

Sound pressure level 0.35dB
Frequency 0.20%
Total distortion+noise 1.00%

Acceptinee limit wias TECH0942:2017 Class 1

- The calibration results exclude the calibrator pressure comrecion

« The calibranon results exclude the microphone volume comection

End of Calibration

[ ]
The results related only to the tem calibrated. The certificare shall not be reproduced except in Tl withou written approval of 1he l“teﬂlaﬁ]ﬁluﬂqu u

FM-70R-ACT-02 Rev, 01 Issue date8/8/33



SITHIPORN ASSOCIATES CO., LTD. N
CALIBRATION LABORATORY SITHIPORN ) Sicwrk

ds550clates
451-481/1 Sirinthorn Rood, Bangburmru, Bangplud, Bangkak, 10700 Thailand KRBT
Tel. +56 2433 833

NEC-TIS-TIS 17025

Email : calibration@sithiphorn.com CALIBRATION 0394

Cert. No. : ACL24061
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00709670 / 188531 /01221

ID No.: UAE.EFM.022/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : -
Ambient Temperature : (2300:%3") °0
Pressure : (1013 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Received Date :
Calibration Date :
Date of Issue :

Calibrated by : Nathakorn Pisutpaisan

7“£/va

( Thanakul Petchurai

Approved by :

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.
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Cert. No. : ACL24061
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Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow 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 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No. Cert. No. Due Date
MY48017076 EF-0009-23 07-FEB-24
MY52302742 EF-0010-23 07-FEB-24

MY53220104 EEL.BP 30/0266 13-FEB-24
MY53220076 EEL.BP 29/0266 13-FEB-24
MY60024273 EEL.BP 31/0266 14-FEB-24

62100114 EF-0011-23 08-FEB-24
2977900 AA-1001-23 14-FEB-24
34560495 AA-3002-23 14-FEB-24

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).
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Summsa " Measurement Result :

Cert. No. : ACL24061
Job No. : VC6TACO0034

Pages : 3of8

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

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

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

4. Electrical signal tests of frequency weightings

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

12N qsm,




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangburmru, Bangplud, Bangkok, 10700 Thailand

SITHIPORN

associates

NSC-TISI-TIS 17025

Tel. +66 2433 8331 Emall : calibration@sithiphorn.com
CALIBRATION 0334
Cert. No. : ACL24061
Job Ne. : VC67TAC0034
Pages : 4 0f 8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2, Self-generated noise
2.1 Normal test
Measured Value

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 239

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 =
Limits
125 0.0 0.0 0.0 +1.5
1000 0.1 0.1 0.1 +1.0
8000 3.0 3.1 3.1 +5.0
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
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Cert. No. : ACL24061
Job No. : VC6TAC0034

Pages : Sof8
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 0.0 +2.0
125 0.0 0.1 0.0 - -3 )
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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 + (.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + (0.1
Slow 24.0 94.0 0.0 + 0.1
Leg 94.0 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 l:t%%ri ? q] '
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7. Level linearity on the reference level range

Cert. No. : ACL24061
Job No. : VC6TAC0034
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 +1.1
135.0 135.0 0.0 £ .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.]
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 =10
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
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 + .1
54.0 54.0 0.0 =1.1
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
290 28.9 -0.1 + 1.1
280 28.0 0.0 +1.1
270 26.9 -0.1 £1.1
26.0 259 -0.1 £ 1.1
25.0 24.9 -0.1 £ 1.1 '
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SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

SITHIPORN))
451-451/1 Sirinthorn Road, Bungbumru, Bangplud, Bangkok, 10700 Thailand associates
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Cert. No. : ACL24061
Job No. : VC6TAC0034
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 5 B |
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 1 108.0 108.0 0.0 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
S 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
200 800 128.0 128.0 0.0 £1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
i Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 1354 -1.0 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

Langqsm.




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +86 2433 B33l
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SITHIPORN
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NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24061

Job No.
Pages
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 +].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 137.0 137.1 -0.1 0.3

The reporied 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

: YVC6TACD034
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Pages : 1of8
L] L] -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00609500/ 189689 /01126
ID No.: UAE.EFM.018/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.,
Location : -
Ambient Temperature : (23.0£3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7-v W\/_

( 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.
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +66 2433 8331 Email : calibration@sithiphorn.com

SITHIPORN,

associates

INSC-TISI-TIS 17025
CALIBRATION D394

Calibration Procedure : CP-AC-01

Calibration Method :

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

Cert. No. : ACL24058

Job No.
Pages

: VC6TAC0034
: 20f8

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 33461 A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MYS53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0009-23
EF-0010-23

EEL.BP 30/0266
EEL.BP 29/0266
EEL.BP 31/0266

EF-0011-23
AA-1001-23
AA-3002-23

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

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).
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthorn Road, Bangbum u, Bangplud, Bangkok, 10700 Thailand associates
Tel, +66 2433 8331 Email : calibration@sithipharn.com ol

CALIBRATION 0394

Cert. No. : ACL24058
Job No. : VC67AC0034
Pages : 3of8

Summary of Measurement Result :

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

451-4511 Sirinthorn Read, Bangbumru, Bangplud, Bangkok, 10700 Thalland
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Cert. No. : ACL24058
Job No. : VC67AC0034
Pages 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

18.2

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

Frequency Measured value
Weighting (dB)
A - weight 144
C - weight 20.7
Flat 26.5

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) : ) Acceplance
Flat C-weight A-weight -
Limits
125 0.0 0.0 0.0 +1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 1.4 1.5 1.5 £5.0
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SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY
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NSC-TISI-TIS 17025
CALIBRATION D394

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL24058

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
vin) Flat C-weight A-weight feseptange
Limits
63 0.0 0.0 0.0 +2.0
125 0.1 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +(.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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

: VC6TACO0034
: 50f8
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7. Level linearity on the reference level range

Cert. No. : ACL24058
Job No. : VC6TACO0034
Pages : 6of8

Anticipated Measured Deviated Acceplance
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 7.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £ 1.1
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 +1,1
54.0 54.0 0.0 + 1.1
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 34.1 0.1 +1.1
30.0 30.1 0.1 + 1.1
29.0 29.2 0.2 1.1
28.0 28.2 0.2 + 1.1
27.0 273 0.3 + 1.1
26.0 26.4 0.4 + 1.1
25.0 25.5 0.5 +1.1
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8. Level linearity including the level range control

Cert. No. : ACL24058
Job No. : VC67AC0034
Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1

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 1340 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 I 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 +3.0
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 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

oy
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Cert. No. : ACL24058
Job No. : VC67AC0034
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 39.5 -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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INNOVATIVE INSTRUMENT CALIBRATION LAB
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7/139 MOO 13. SOI SUNTINAKORN 1] TAMBON BANG KAEO, E P ————
. g = iy ' NSC-TISI-TIS17025
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATIONO298
TEL: (66)0-2116-3860-1 FAX: {66)0-2116-7140
Certificate of Calibration

Customer Certificate No : 24-TPM-313

MName ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Request No : Req-2024-1485

Address " 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Page: 1/2

10260

Unit Under Calibration Details

Calibration Parameter : Temperature

Instrument Name : Thermal Environment Monitor Range Calibration : 20 °C to 60 °C
Manufacturer : TSI QUEST Type ol Sensor :  RTD

Maodel r QT-34 Sensor Diameter imm) : 4.3

Serial Number : TEX040015 Calibration Position (mm) :  67.5
Resolution T 5 [ Instrument Status @ Used

1D Number » UAE.EFM.119/2566

Calibration Environment and Details

Temperature £ AP0
Humidity i 55%RH =15 %RH
Received Date 1 3 July 2024
Calibrated Date : 9lJuly 2024

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

Reference Standard . ; . . "
Digital Thermometer with Sensor. Manufacturer: GINGO/GINGO, Model: GT11/ RTDI100, SN: 08000057, 1D: 02-TPM

Which was calibrated on 1 March 2024, Cahibration Centificate No, : QR24-0478

Traceability 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 o,

Approved By : ’{ne,

Mr. Noppadon  Luangart

Technical Manager

Issue Date : 10 July 2024

nanslupmun

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without sritten approval of e Innovative Instniment Co., Lul

FM-T08-TPM-01 Rev 01 Issue date 1340220
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE T e

77138 MOO 13, 801 SUNTINAKORN 11 TAMBON BANG KAEOQ, i Bl Busmyiun e

C-TISI-TIS1

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND CALIERATIONG29H

TEL: 166)0-2116-5860-1 FAX: (660-21 16-7140

Certificate of Calibration

Customer Certificate No : 24-TPM-371
Name + UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD. Request No : Reg-2024-1693
Address © 81 Soi Udomsuk 41. Sukhumvit Road. Bangehak. Prakanong. Bangkok Page; 112

102610

Unit Under Calibration Details

Calibration Parameter ©  Temperature

Instrument Name ; Thermal Environment Monitor Range Calibration + 20 °C 1060 °C
Manufacturer ¢ TSI QUEST Type ol Sensor : RTD

Model :QT-34 Sensor Diamieter (mm) @ 4.5

Serial Number : TEKI120020 Calibration Position (mm} :  67.5
Resolution L B ¢ Instrument Status @ Used

1D Number ¢ UAE.EMA2.02372555

Calibration Environment and Details

Temperature ek Vs 2y &

Humidity : 535%RH + 15%RH

Received Date o 2 August 2024

Catibrated Date t 15 August 2024

Calibration Procedure @ [n-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard q
Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Maodel: GT11/ RTD100, SN: 08000057, 1D: 02-TPM

Which was calibrated on | March 2024, Calibration Certificate No. 1 QR24-(4758

Traceability ; This Certificate is traceable to S1 Unit through Quality Reborn Co., Lid., NSC-ONSC Accreditation No.: Calibration 0292

Note

The reported uncertuinty 15 based on standard uncertainty multiplied by the Coverage Factor &k =2, providing a level of confidence approximately 95 %,

Approved By : ﬂ?ff.
Mr. Noppadon  Luangan

Technical Manager

Issue Date : 19 August 2024

wnasluemuny

The resulis related only to the dtem calibmied. The certificate shall not be teproduced except in full, withow written approval of the Tonevative Instrament Co.., Lid.

FM=708-TPM-01 Rev.0] Issue dare 130220



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6600-2116-586( | FAX:(66M0-2116-7 140

T bt

wie Bl Bewpiue She

C-TISITIS17025
CALIBRATIONO298

Calibration Note

UUC Adjustment Not Adjust

Result of Calibration :

Certificate No @ 22-TPM-=371

Request No @ Req-2024-1693

Page: 272

Stapelured
UL Hemiling Unrrection U neertaliniy
LL'C Sensor Temperaiury
" (RS (o
(]
20,031 20,0 0.0 D13
25,031 25 -0.1 D13
RILHIES nn (.0 N E]
315036 350 (1R} 0.13
WET
40,035 40.0 .0 013
45038 452 =[).2 HE
S00041 0.0 a0 013
LIRS L (0.0 0.0 013
20,032 199 w1 0.13
25,031 205 =01 mi3
RILIVES S 299 + 0l 0.13
315,036 151 - 0.1 0.13
DRY
0037 3199 1 013
45.038 451 -1 013
S0.041 489 Ll 013
60.046 59.9 + 0.1 013
20,032 19.9 .1 013
25.030 252 =02 013
10,035 299 #10.1 013
35035 151 -0 0.13
GLOBE
40,037 ELRY + 01 0,13
45040 45.1 =01 013
50,040 50,0 0.0 .13
G0.045 60.0 0.0 013
Eud of Certificate

Calibraved By :

Sy

M. Sittichok Jimpukdeesakul

nasluemuny

The resulis relaied only o the ftem enlibrated, The certificate shall not be reproduced except in full, without written approval of the Innevative Instrument Co Lid

FM-T08-TPM-01 Rew.D1 fasue date | 3/02:20



I
\‘\‘“ J?‘t
N
A

oy et
TECHNOLOGY PROMOTION ASSOCTATTION (THAILANI-TAPAN) %
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND THSTING SERVICES % 2200
53404 PATTANAK ARN ROAL 501 [¥, SUANLUANG, SUANLUANG BANGIKOK 10250 el '
HSC-TIR-TI&17025
TRL 0-2717-3000 20 FAX. (-2719.5484 CALIBRATION 0008

Cert.No.: 24CH239
Page.: 1aof 3

Certificate of Calibration

Equlpment : pH Mater

Manufacturer : Horiba

Model : LAQUA-PHZ210

Serial No. : HAODOO78

ID No. : UAE.EFM.C73/2564(EFM.pH.0&/64)

Condition As-Received: Used item

Received Date : 19 February 2024

Calibration Date : 20 February 2024

Referance : 2402-0584WSC-3

Submitted by : United Analyst and Engineering Consultant Co.,Lid.

3 8oi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Ambient Temperature : (26 + 2.5 *C
Relative Humidity : {80 £ 15) %
Calibration Procecdure : Inh - house method

- CP-CHS by direct measurement with

DC Voltage Standard and direct measurement

with carified refaranca material (CRM)

- CP-CHE by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by : Saﬂvp

Approved Sighatory

{ ) Pomnthippa Tameyakul
{ ) Unnopphol Harachai
{/ ) Saithip Mesangmai

Issue Date : 22 February 2024

The Uncertainties are for a confidence probability of approxzimately 95%

Thisg vertificate may nel e reprocuced ofact tha in fcll, excepn Wit the price written

Approval of the bead of Corporetz Services 3 @ Bqoipment Culibration and I'esting Szrvices,

nasluemuAy

A 0063841



Cert.No.: 24CH239
Page.: 2of3

Condition of this calibration resuit

1. Refersnce Standard Instrument

Instrument Serial No. ID No. Cert. No. Due Data
1} Decument Process Calibrator 54030049 130RC118  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982034  110RCO44 231908 26 July 2024

This cerlification is traceable to the Internatianal System of Unit maintalned through:-
- Technolegy Promotion Association {Thafland-Japan)
2. Cerlified Reference Materials ' The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ Mational Accraditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No, Exp. date
pH 4.Q08 CPA chem 240102 27 Nov 2025
pH 6.986 CFPA chem 840104 D2 Noy 2024
pH 8.997 CPA chem 840106 02 Nov 2024

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

Calibration Results

Function : mV Measurement
Performing standard ¢urve by Document Process Calibrator at PH {4,7}{7,10)

Nominal Standard Uncertainty of | Coverage
. Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(+mV ) k
pH my my pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HAODOOY8 7.00 0.00 0.0 7.00 {.058 2.00
¥.00 0.00 G0 7.00 0.058 2.0Q
10.00 -177.48 -177.5 10.01 0.058 2.00

l.anms‘lu%u

21203292



Cert.No.: 24CH239
Page.: Zof3
Calibration Resulfs
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {d,7H7.10)
Unlt Under Standard pH Actual pH | ActualmVv | Uncertalnty of | Coverage
Callbration Buffer Solution Reading Readlng |pH Measurement factor
{mv) () K
pH Electrode 4.008 4.02 168.3 0.0086 205
S/N.: 85240385 5.984 6.99 N 0.0083 2.00
£.886 6.99 7.6 0.011 2.00
9.997 10.01 -180.7 0.0085 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Modal : 9852
- Serial Nao. - 892H0385
Dimension of prabe
- Length : 110 mm.
- Diameter : 16 mim.
- Immersion Depth : 100 Imm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°C) {°C) {"C) (£°C) X
250 25.000 250 0.004 0.13 2.00
30.0 30.000 30.0 0.000 0.13 2.00
35.0 24.998 35.0 0.001 0.13 200

Remark - UUC* = Unit Under Calibrator
The reported uncertainty of measursment was based on a standard uncertainty multiplied by a coverage

factor k, providing a ievel of confidence of approximately 85 %,

-00o0-

wnms‘l:iﬁ%“i%ku

721203291



INNOVATIVE INSTRUMENT CALIBREATION AR
INSOVATIVE INSTRUMENT OO LU, HEALD OFFIC
T3 MO 13S0 SUSTINARORN 11 FAMBON BANG KAED

AMPPHOE BANG PHEI SAMUT PEAKRAS PROVINCE 1S3 THAILANL
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1
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Y T e
:i\\-:‘-:///-'g
INNOVATIVE A

AREI ¥aimng! decceditatios Kgacd

|4

"IIHII

TEL. (66021 16-5860=1 FAN: 1061021 16-7 14H)

Wi Bulunfid Busmuus e ‘-,.,’f}“_""-_&“"‘\-:.:‘ ACCREDITED

TR .
Leidy A CALTRATION LABDRATONY
AL - TGl
Paperlofi

Customer

Name

Address

Certificate of Calibration

: UNITED ANALYST AND ENGINEERING

CONSULTANT CO.LTD
- 81 So1 Udomsuk 41, Sukhumvit Road, Bangehak.,

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item
Manufacturer
Madel

Serial Number

1D

: Acoustic Calibrator
: SVANTEK

: 3V36

- 107224

: UAE.EFM.171/2564

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

12342°C)
450+ 20 %RH )
(1013 =100 hPa )
: 24 June 2024

: 26 June 2024

: LAB | Acoustic

Certificate No : 24-ACT-091

Request No © Req-2024-1380

Class : |
Range: 94, 114 dB / 1000 Hz

Instrument Status © Used

¢ In=house method CP-ACT-02 based on 1EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A SRO79 EE] 12 June 2025
THD Multimeter 2015 10477635 NIMT 16 January 2025

Traceability

Note

: This certificate providoes traceability of measurement 1o recognized national standard, and to the

realization of the international System of Units (S1).

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 : 1IN

Mr. Noppadon Luangart

Service Calibration Engineer

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 26 June 2024

[ |
The results relored mmly to the item calibrted. The certificate shall not he reproduced except m full, without written approval of the lmmﬂﬂm'JUﬂu

FM-TOB-ACT-02 Rey 03 lssue date 5/6/24
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INNOVATIVE INSTRUMENT CALIBRATION LAB ULl AT 277
.' & -"'_
'-__/
INNOVATIVE PSSTRUMENT COL LTI HEAD OFFICE % Ah
TNNOWVATIVE ]M
ANE

T LM MUK LY, S0 SUNTINAKURS T TAMBON BAND WAED
1 Natong Aeg

Uncertainty of measurement

Sound pressure level (L15dB
Frequency 0.20%
Total distortion+tnoise 0.50%,

AMIPHOE BANG PHLESANL T PRAKAN PROVINGE 105530 THAILAND §= WiEim Bt afivl Bumwaiue $1fin I:’;:r—:‘“ * ACCHEDITED
FEL O66ME2116-S860-1 FAN 16610521 16-7 140 CT T CALFBRATION LABORATHE
= _F’rage..oli.
Certificate No : 24-ACT-091
Request No - Reg-2024-1380
Sound pressure level Calibration Results : Withou Adjustment
Calibration Range Without Adjustment (dB} Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value {=dRB) Class 1 (£ dB) A
94 dB / 1000 Hz 94.02 0.02 . - 0.14 (.25 Pass
114 dB /1000 He 114.05 (.05 = z 0:13 0.25 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)|  Deviated Meusured (Hz) |  Deviated (£ %) Class 1 ( £ %) u—
94 dB / 1000 Hz 100000 .00 = = .ol (.70 Pass
[14 dB / 1000 Hz 100000 0.00 - 0.01 0.70 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 (£ %) i
94 dB / 1000 Hz 0.24 (.40 25 Pass
114 dB /1000 He .44 040 25 Pass
Note :
Maximum-permitted
Function

= Acceptance limit was IECH0942-2007 Class |
= The calibrition results exclude the calibrator pressure correction

= The calibration resulrs exclude the microphone volume comection

]
The resuits relued only 1o 1he item calibrated, The certificate shall not be reproduced except in full, withaut writien approval of the |m~Lﬂma:l$1uﬂququ

FM-T08-ACT-02 Rev.03 lssue date 5/6/24
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Certificate No : 24-ACT-091

Request No : Reg-2024-1380

Decision Rule for Statements of Conformity

The stundard decision nile emploved for the sintements of conformity to each calibration resalt will be applied using 1LAC-GR09-201%; Guidetines on e Repoming
of Complionee with Specification a8 falliwing Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 25% coverage probability were within the limit

J‘,ﬁpl The mensuternent result was within the limit Howeser, o portion ol the expanded uncertainty of measurement al 95% exoeeds the limit

]-'.'J.|II Thee measurement resull was out of the hmit. However. a partion of the expanded uncertainty. of measurement at 95% 15 within the limin

Fadl © The measurement result plus the expanded uncerainty with a 95% coverage probability were cutside the limiy

l = Upper limit

:

Measured value Fail'

P
85% expanded uncertainly { h =

L O T Nominal

Lower limit

End of Calibration

[ ]
The results relited valy 1o the fiem ealibeated. The cenificate shall not be reprduced except in full, without written approval of the h'“'Laﬂ'aﬁlshﬂququ

FM-708-ACT-02 Rev,03 Issue date 5/6/24



SITHIPORN ASSOCIATES CO., LTD. &,

CALIBRATION LABORATORY

s, N
451-451[1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand Dbyl
Email : calibration@sithiphorn.com

Tel. +66 2433 8331

SITHIPORN ) ek

sOoclates :—/.—-"‘--\.
-‘/—'—"\‘

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24060

Pages

1of8

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 :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00709655 / 188530 /01206

UAE.EFM.020/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

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

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

7%

( 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.

wenanslumuny




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirintharn Road, Bangbumiru, Bangplud, Bangkok, 10700 Thalland
Tel. +66 2433 8331 Email : calibration@sithipham.com

SITHIPORN)

associates

INSC-TISI-TIS 17025

CALIBRATION D394
Cert. No. : ACL24060
Job No. : VC6e7AC0034
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow 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 Instrumenits :

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-23 07-FEB-24
EF-0010-23 07-FEB-24

EEL.BP 30/0266 13-FEB-24
EEL.BP 29/0266 13-FEB-24
EEL.BP 31/0266 14-FEB-24
EF-0011-23 08-FEB-24
AA-1001-23 14-FEB-24
AA-3002-23 14-FEB-24

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).

tond

-

sm'

X




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY SITHIPORN |
451-451/1 Sirintharn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates
Tel +B6 2433 8331 Email : calibration@sithiphorn.com NSC-TISI-TIS 17025

CALIBRATION 0394

Cert. No. : ACL24060
Job No. : VC6TACO0034
Pages : 3of8

Summary of Measurement Result :

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

I.ﬁﬂ;j%gﬂ




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)

451-45)/1 sirinthorn Read, Bangbumiry, Bungplud, Bangkok, 10700 Thailand
Tel. +66 2433 B33l Email : calibration@sithiphorncom

assoclates

NSC-TISI-TIS 17025
CALIBRATION D394

Cert. No. : ACL24060
Job No. : VC6TACD034

Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.5
Flat 233

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)
(He) Flat C-weight | A-weight Acceptance
Limits
125 0.2 02 0.2 +1.5
1000 0.1 0.1 0.1 +1.0
8000 21 22 22 +5.0

w2

f]




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45}-451] Sirinthorn Road, Bangbumru, Bangplud, Bangkek, 10700 Thailand
Tel +68 2433 833 Email : calibration@sithiphorncom

SITHIPORN))

associates
NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24060

Job No. : VC6TACO0034
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 .
Limits
63 -0.1 0.1 0.0 +2.0
125 0.0 0.0 0.0 £}.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 x1.5
1000 0.0 0.0 0.0 =10
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 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Aceeplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 l‘g'ﬁa#lm\,
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7. Level linearity on the reference level range

Cert. No. : ACL24060
Job No. : VC6TAC0034
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 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 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £ 1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 =.]
69.0 69.0 0.0 £ 1.1
64.0 64.0 0.0 +1,1
59.0 59.0 0.0 + 1.1
54.0 53.9 -0.1 + 1.1
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 389 -0.1 £ 1.1
34.0 339 -0.1 )1
30.0 299 0.1 1.1
29.0 289 -0.1 %11
28.0 279 -0.1 1.1
27.0 269 0.1 + 1.1
26.0 259 -0.1 £ 1.1
25.0 24.9 0.1 & 1.1 '

Lan@s‘w:g .
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Cert. No. : ACL24060

Job No. : VC67AC0034
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 £1.1
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;-50
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 L3350
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 +3.0
One 136.4 136.2 -0.2 +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 +2.0
Positive half cycle 135.4 135.2 -0.2 £2.0
Negative half cycle 135.4 135.2 0.2 +2.0

lﬂﬂﬂﬂi‘hj IUAN
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Cert. No. : ACL24060
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Pages : 8of8
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 %

End of Calibration Certificate

——————
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Cert. No. : ACL24166

Pages : 1of8
- - -
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01010782 / 194537 / 14660
ID No.: UAE.EFM.083/2565
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature : (230 +3 ) °C
Pressure : ( 101.3 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 15 MAY 2024
Calibration Date : 06-07 JUNE 2024
Date of Issue : 07 JUNE 2024
Calibrated by : Nathakorn Pisutpaisan

Approved by : Za /4‘/[/&& )

( 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,

wnanslumuny
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Cert. No. : ACL24166
Job No. : VC6TAC0090
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 SL.M'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 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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).

=== ——— — ——_ __________—_——_————_——"— —
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Summary of Measurement Result :

Cert. No. : ACL24166
Job No. : VC6TAC0090
Pages : 3of8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of tfrequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Cert. No. : ACL24166
Job No. : VC67ACO090

Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
03.9(93.94) 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
C - weight 16.6
Flat 224

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 0.1 0.2 0.2 +1.5
1000 -0.1 -0.1 -0.1 +=1.0
8000 0.2 0.3 0.2 £5.0

Lﬂf@%g}yﬂy
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL24166

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) Acceptance
Flat C-weight A-weight o
Limits
63 -0.1 -0.1 0.0 +2.0
125 0.0 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0:2
Flat 94.0 94.0 0.0 +=0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.]
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Welghting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

: VCeTAC0090
: Sof8
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Cert. No. : ACL24166
Job No. : YVC6TACD090

Pages : 6of 8

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 + 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 + 1.1
89.0 89.1 0.1 + 1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.1 0.1 + 1.1
69.0 69.1 0.1 + 1.1
64.0 64.0 0.0 = 1.1
59.0 59.1 0.1 +1.1
54.0 4.0 0.0 +1.1
49.0 49.0 0.0 +=1.1
4.0 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 41,1
26.0 26.0 0.0 +1.1

25.0 23.0 0.0 £ .1 wna;‘] ' |
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Cert. No. : ACL24166
Job No. : VC6TAC0090
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
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 | 108.0 107.9 ~0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.04:2.5
200 800 134.0 134.0 0.0 +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, 28
200 300 128.0 128.0 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 +3.0
One 136.4 136.4 0.0 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 +2.0
Positive half cycle 135.4 135.3 -0.1 +2.0
Negative half cycle 1354 135.3 -0.1 £2.0
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Cert. No. : ACL24166

Job No. : VC67AC0090
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 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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Cert. No. : ACL24098
Pages : 1of8

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
00408981 / 186171 /90426
UAE.EFM.008/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.,

(230 £3) °C
(1013 £3 ) kPa
( 50.0 £20 ) %

18 JANUARY 2024
29-30 JANUARY 2024
02 FEBRUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 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.
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Cert. No. : ACL24098
Job No. : VC6TACO057

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

Calibration Method :
This equipment was calibrated by follow on [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 :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date

Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY 52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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).
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Cert. No. : ACL24098
Job No. : VC6TAC0057

Pages : 30f8

Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

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

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For>4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz - 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Pages : 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2. 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 16.8
Flat 23.0

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) A : Acceptance
Flat C-weight A-weight =
Limits
125 0.5 0.5 0.5 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.0 1.0 1.0 +5.0

iogaglamayn
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL24098
Job No. : VC6TACO0057
Pages : 50of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight .
Limits
63 0.0 -0.2 -0.1 +2.0
125 “f,1 0.0 -0.1 +].5
250 0.0 -0.1 -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 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 + 0.1
Leq 94.0 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 04.0 94.0 ;

)
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 £ 1.1
135.0 135:1 0.1 + 1.1
134.0 134.1 0.1 +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
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 k1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 + 1.1
109.0 109.1 0.1 * 1.1
104.0 104.1 0.1 + 1.1
99.0 99.1 0.1 #*1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =M
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 -5/ |
69.0 69.0 0.0 +:1.]
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 - 1|
54.0 54.0 0.0 +1.1
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
30.0 299 -0.1 +1.1
290 28.9 0.1 +1.]
28.0 27.9 -0.1 1.1
27.0 26.9 -0.1 1.1
26.0 25.9 0.1 117
25.0 24.9 -0.1 &£1;]

Cert. No. : ACL24098
Job No. : VC6TACOD57
Pages : 60f8
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Cert. No. : ACL24098

Job No. : VC6TAC0057
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 *1.1
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 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1025
200 800 134.0 134.0 0.0 +1.0
g 2 8 108.0 108.0 0.0 1.5 3-5.0
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
200 800 128.0 128.0 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 +3.0
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 +2.0
Positive half cycle 1354 135.1 0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

I
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Cert. No. : ACL24098

Job No. : VC67AC0057
Pages : 8of8
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 +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 Certilicate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00609500/ 189689 /01126
ID No.: UAE.EFM.018/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.,
Location : -
Ambient Temperature : (23.0£3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

Approved by : 7-v W\/_

( 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

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

Cert. No. : ACL24058

Job No.
Pages

: VC6TAC0034
: 20f8

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 33461 A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MYS53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No.
EF-0009-23
EF-0010-23

EEL.BP 30/0266
EEL.BP 29/0266
EEL.BP 31/0266

EF-0011-23
AA-1001-23
AA-3002-23

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

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).
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Cert. No. : ACL24058
Job No. : VC67AC0034
Pages : 3of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Cert. No. : ACL24058
Job No. : VC67AC0034
Pages 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

18.2

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

Frequency Measured value
Weighting (dB)
A - weight 144
C - weight 20.7
Flat 26.5

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) : ) Acceplance
Flat C-weight A-weight -
Limits
125 0.0 0.0 0.0 +1.5
1000 -0.1 -0.1 -0.1 + 1.0
8000 1.4 1.5 1.5 £5.0

Lﬂﬂﬁﬁ‘l@mg ,




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumiru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331

Ermail : calibration@sithiphorn.com

SITHIPORN

associates

NSC-TISI-TIS 17025
CALIBRATION D394

4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL24058

Job No.
Pages

Frequency Deviation from various frequency weighting response curve (dB)
vin) Flat C-weight A-weight feseptange
Limits
63 0.0 0.0 0.0 +2.0
125 0.1 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +(.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 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

: VC6TACO0034
: 50f8
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7. Level linearity on the reference level range

Cert. No. : ACL24058
Job No. : VC6TACO0034
Pages : 6of8

Anticipated Measured Deviated Acceplance
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 7.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 £ 1.1
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 +1,1
54.0 54.0 0.0 + 1.1
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 34.1 0.1 +1.1
30.0 30.1 0.1 + 1.1
29.0 29.2 0.2 1.1
28.0 28.2 0.2 + 1.1
27.0 273 0.3 + 1.1
26.0 26.4 0.4 + 1.1
25.0 25.5 0.5 +1.1
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8. Level linearity including the level range control

Cert. No. : ACL24058
Job No. : VC67AC0034
Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1

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 1340 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 I 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 +3.0
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 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0
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Cert. No. : ACL24058
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Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 39.5 -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

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00321441 /139083 / 11461
UAE.EMA2.090/2555

GOOD

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

Location : -

Ambient Temperature : (23.0£3) °C

Pressure : (1013 £3 ) kPa

Relative Humidity : ( 50.0 £20 ) %

Received Date : 10 MAY 2024

Calibration Date : 30-31 MAY 2024

Date of Issue : 04 JUNE 2024

Calibrated by : Nathakorn Pisutpaisan

i 7 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

Cert. No.
EF-0009-24
EF-0007-24

EEL.BP 21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
AA-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
05-FEB-25
12-FEB-25
05-FEB-25

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),
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Summary of Measurement Result ;

Cert. No. : ACL24156
Job No. : VC67ACO0T71

Pages : 3of8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For>4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz = 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

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

Frequency Measured value
Weighting (dB)
A - weight 14.2
C - weight 20.2
Flat 26.0

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 -0.1 -0.1 £1.5
1000 0.2 -0.2 -0.2 + 1.0
8000 0.5 0.5 0.5 +5.0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL24156
Job No. : VC67AC0071

Pages : Sof8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
L Flat C-weight | A-weight i
Limits
63 -0.1 -0.1 -0.2 +2.0
125 -0.1 0.0 0.0 £1.5
250 -0.1 -0.1 -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 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +(.2
C - weight Q4.0 94.0 0.0 +(.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + (.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
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 lmﬂm
= "
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 1.1
136.0 136.1 0.1 + 1.1
135.0 135.1 0.1 +1.1
134.0 134.1 0.1 + 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
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 £ 1.1
104.0 104.1 0.1 +1,1
99.0 99.1 0.1 + 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 %+ 1.1
84.0 84.0 0.0 % 1.1
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 55.0 0.0 + 1.1
54.0 54.0 0.0 + 1.1
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 26.1 0.1 +1.1 .
25.0 25.0 0.0 + 1.1




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

451-4511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Email ; calibration@sithiphorncom

Tel. +66 2433 8331

SITHI

PORN)

associates

NSC-TISI-TIS 17025

CALIBRATION 0394
Cert. No. : ACL24156
Job No. : VC6TACD071
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 +]1.1
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 ! 108.0 107.9 -0.1 1.55-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
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 08.9 -0.1 1.5;-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 +3.0
One 136.4 1354 -1.0 +3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135:1 -0.3 £2.0
Negative half cycle 1354 135.1 -0.3 +2.0
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Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL24055
Pages : 1of8

Calibration Certificate

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00409175 / 185834 /90621

UAE.EFM.014/2564

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
( 1013 £3) kPa
( 50.0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Nathakorn Pisutpaisan

7,4;4&

(  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.
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Cert. No. : ACL24055
Job No. : VC6TACO0034

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

Calibration Method :
This equipment was calibrated by follow 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-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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).
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Cert. No. : ACL24055
Job No. : VC6TACD0O34

Pages : 3 of8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Elecirical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 (.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.4

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 23.8

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)
(5) Flat C-weight A-weight Acc?pt.ancc
Limits
125 0.1 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1.0
8000 0.9 1.0 1.0 +5.0
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Cert. No. : ACL24055
Job No. : VC6TAC0034

Pages : S5of8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : e Acceptance
Flat C-weight A-weight e
Limits
63 -0.1 0.0 0.0 +2.0
125 -0.1 0.1 0.0 +1.5
250 0.0 0.1 0.1 +].5
500 0.0 0.1 -0.1 +1.5
1000 -0.1 0.0 0.0 +1.0
2000 -0.1 0.1 0.0 +2.0
4000 ~0.1 0.1 -0.1 £3.0
8000 0.0 0.1 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 0.2
Flat 94.0 94.0 0.0 x(.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Woighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1
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7. Level linearity on the reference level range

Cert. No. : ACL24055
Job No. : VC67AC0034

Pages : 60f8

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
134.0 134.1 0.1 %11
133.0 133.0 0.0 - 5| M|
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
109.0 109.0 0.0 + 1.1
104.0 104.1 0.1 + 1.1
99.0 99.0 0.0 + 1.1
94.0 04.0 0.0 + 1.1
89.0 89.0 0.0 + 1.1
84.0 84.0 0.0 + 1.1
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 + 1.1
54.0 54.0 0.0 + 1.1
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 27.1 0.1 +1.1
26.0 26.0 0.0 1.1
25.0 25.1 0.1 #1.] !
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8. Level linearity including the level range control

Cert, No. : ACL24055
: VC6TAC0034

Job No.
Pages

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tbh Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1,55-5.0
Fast 2 8 117.0 116.9 -0.1 1.0;-2.5
200 800 134.0 134.0 0.0 +1.0
— 2 8 108.0 107.9 -0.1 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.8 0.2 1:5:-5.0
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 Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
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 1330 0.0 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
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Cert. No. : ACL24055

Job No. : VC6TAC0H034
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 Accepiance
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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Cert. No. : ACL24156
Job No. : VC67AC0071

Pages : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.5 02 *].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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Cert. No. : ACL24059

Pages : 1of8
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00709651 / 188529 /00801
ID No.: UAE.EFM.019/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature : (23.0+3) °C
Pressure : ( 101.3 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

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

Calibration Method :
This equipment was calibrated by follow 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-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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).
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Summary of Measurement Result :

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

1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. 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 -wivight 17.2
Flat 23.1

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
Limits
125 0.2 0.3 0.3 £145
1000 0.1 0.1 0.1 & 100
8000 0.7 0.8 0.8 +5.0

Lagngbqy
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL24059
Job No. : VC6TAC0034

Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; ’ Acceptance
Flat C-weight A-weight
Limits
63 0] -0.1 -0.1 +2.0
125 0.0 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 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94,0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0
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7. Level linearity on the reference level range

Cert. No. : ACL24059
Job No. : VC6TACDD34
Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 +1.1
135.0 135.1 0.1 + 1.1
134.0 134.1 0.1 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
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 +1.1
119.0 119.1 0.1 + 1.1
114.0 114.1 0.1 £ 1:1
109.0 109.1 0.1 1.1
104.0 104.1 0.1 £ .1
99.0 99.1 0.1 £ 1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 =1.1
84.0 84.0 0.0 +1.1
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 +1,1
54.0 54.0 0.0 + 1.1
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 29.1 0.1 + 1.1
28.0 28.0 0.0 + 1.1
27.0 27.0 0.0 + 1.1
26.0 26.1 0.1 + 1.1
25.0 25.2 0.2
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Cert. No. : ACL24059

Job No. : VC6TACO0034
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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 +1.1
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 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
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 08.9 -0.1 1.5:-5.0
SEL 2 8 108.0 108.0 0.0 1025
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 +3.0
One 136.4 136.1 -0.3 £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 +2.0
Positive half cycle 135.4 135.1 -0.3 +£2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
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CALIBRATION D394

Cert. No. : ACL24059

Job No. : VC67AC0034
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -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

Lﬂﬂgjmﬂ




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRLMENT COL LTD. HEAD OFFICE

TR MO LR SOFSUNTINAKORN 11 TAMBON BANG KAR,

AMPHOE BASG PHLLSAMUT PRAKAN PROVINCE 10GD THAILAND

FEL: (6020 1e-5R00-1 FAN: (0021 16=T 140

|IHIIIII

IlJlIIII

NN ODWATE HE

1 ANST Nalrana) Recred bndan Board

it Buluite Bunwpoun 4

ACCREDITED
. EEEEEEE

CALIERATION LABORATORY
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Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING Certificate No - 24-ACT-065
CONSULTANT CO.LTD. Request No : Req-2024-1022
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,
Bangkok 10260
Unit Under Calibration Details
Measurement item Acoustic Calibrator Class 1

Manufucturer
Model
Serial Number

ID

01dB
+ CAL3]
- §2795

: UAE.EFM. 1 13/2560

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

{332 "C)

(50 £ 20 %RH )
(1013 +10.0 hPa )
8 May 2024

¢ 17 May 2024

: LAB | Acoustie

Range : 94 dB / 1000 Hz

Instrument Statws © Used

s In-house method CP-ACT-02 based on IEC 60942:2017 Eleciroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2024

THD Multimeler 2015 1047765 NIMT 16 January 2025
Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System ol Units (S1).

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

approximately 95 o,

Calibrated By :

It

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

=11 Eﬂ

Mr, Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 17 May 2024

[ |
T results refated only 1o the mem calibrated. The certificate shall not be reprodiced oxeepr m full. wahout writon approval of the Tm%ﬁﬂmﬁhﬂquﬂu

FM-T08-ACT-02 Rev.01 Issue dateB/8/23
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CALTRAATION LABORATORY
AC-2561

AMPHOE BANG PHLI SAMUT PRAKAN PROVISCE 10540 THATLAND

TEL (o021 1055601 FAN . (621 16-T 140

Page 2 of 2

Certificate No : 24-ACT-0)65

Request No : Req-2024-1022

Sound pressure level Calibration Results : Without Adjusimeni
Calibration Range Without Adjustment (dR) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (=dB) Class 1 (=dB)

94 dB /1000 Hz 94.17 017 - - 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value | Measured (Hz) | Deviated value {(£%) Class 1 ( £ %)
94 dB/ 1000 Hz 100000 (.00 - - 0.01 0.70

Total Harmonic Distortion plus Noise of Sound pressure level (THDHN %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%o) (£ %) Class 1 ( £ %)
94.dB / 1000 Hz o.04 2 (.40 25
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0:50%

- Acceptance limit was IECO0942: 2017 Cluss |
- The ealibraticon results exclude the calibrator pressure comection

= The calibration results exclude the microphone volume comection

End of Calibration

1
The resulis relmed only 1o the wem calibrated, The cernifieate shall not be reproduced excopt m full, without wrimen approval of the Ilultaﬁﬂqiluﬂqu u

FM-708-ACT-02 Rev.01 tssue dateB/8/23
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NSC-TISI-TIS 17025
CALIBRATION 0384

Cert. No. : ACL24155

Pages :
L ] - L]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00709656 / 189028 / 01207
ID No.: UAE.EFM.021/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature ; (23.0+3) °C
Pressure : ( 1013 £3) kPa
Relative Humidity : ( 50.0 £20) %
Received Date : 10 MAY 2024
Calibration Date : 30-31 MAY 2024
Date of Issue : 04 JUNE 2024
Calibrated by : Nathakorn Pisutpaisan

— 7 LR
-sln.

( Thanakul Petchurai )

1of8

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.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumnu, Bangplud, Bangkok, 10700 Thailand

SITHIPORN

associates

Tel. +66 2433 833) Email ; calibration@sithiphorn.com NSC-TISI-TIS 17025
CALIBRATION 0394
Cert. No. : ACL24155
Job No. : VC6TACO0071
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow 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 ode
Waveform Generator 33210A
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No. Cert. No. Due Date
MY48017076 EF-0009-24 05-FEB-25
MY52302742 EF-0007-24 05-FEB-25

MY53220104 EEL.BP 21/0267 13-FEB-25
MY53220076 EEL.BP 20/0267 15-FEB-25
MY60024273 EEL.BP 22/0267 15-FEB-25

62100114 EF-0008-24 05-FEB-25
2977900 AA-1001-24 12-FEB-25
34560495 AA-3001-24 05-FEB-25

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),

NAITIUATIUAN
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand

Tel. +66 2433 8331 Email : calibration@sithiphorncom

SITHIPORN)

associates
NSC-TISI-TIS 17025
CALIBRATION 0384

Summary of Measurement Result :

Cert. No. : ACL24155
Job No. : VC67AC0071
Pages : 3of8

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

451-451)1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand
Tel +68 2433 833 Email : calibration@sithiphorm.com

SITHIPORN,)

associates

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24155
Job No. : VC6TACH071

Pages 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9(93.94) 93.9 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 19.7
Flat 25.1

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 o
Limits
125 0.0 0.0 0.0 1.5
1000 -0.1 -0.1 0.1 +1.0
8000 1.2 1.3 1.2 +5.0

Lﬁﬂﬂ'ﬁ"lﬂl YA
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SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-461/1 Sirintharn Road, Bangburmru, Bangplud, Bangkak, 10700 Thailand

Tel. +66 2433 8331

Email : calibration@sithiphorn.com

SITHIPORN

associates

NSC-TI5I-TIS 17025

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

CALIBRATION 0394
Cert. No. : ACL24155
Job No. : VC6TAC0071
Pages : 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-weight
Limits
63 -0.1 -0.1 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 0.0 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 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 1))

V5




SITHIPORN ASSOCIATES CO., LTD.
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CALIBRATION 0394

Cert. No. : ACL24155
Job No. : VC6TACO0T1

Pages : 6o0f8

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 + 1.1
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 +1.1
134.0 134.0 0.0 =11
133.0 133.0 0.0 1.1
132.0 132.0 0.0 11
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 = L1
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 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 £ 1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 =11
69.0 69.0 0.0 =3 )
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 & 1.1
54.0 54.0 0.0 Fi1.]
49.0 49.0 0.0 + 1.1
44.0 44.0 0.0 1.7
39.0 39.0 0.0 £ 1.1
34.0 34.0 0.0 + 1.1
30.0 30.1 0.1 + 1.1
29.0 29.1 0.1 1.1
28.0 28.1 0.1 -3 b
27.0 272 0.2 £ 1.1
26.0 26.3 0.3 +1.1
25.0 253 0.3 31,1
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CALIBRATION 0394

8. Level linearity including the level range control

Cert. No. : ACL24155

Job No. : VC6TAC0071

Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 #1.1
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 l 108.0 107.9 -0.1 1.5 :-5.0
Fast 2 8 117.0 117.0 0.0 LOs<2.5
200 800 134.0 134.0 0.0 +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 1.04-25
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 +3.0
One 136.4 136.2 -0.2 +3.0
Number of cyele Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 -0.2 2.0
Negative half cycle 1354 135.2 -0.2 2.0

N3 fd
e -,

~




SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthom Road, Bangbumru, Bangplud, Bangkek, 10700 Thaoilond

Tel, +66 2433 8331

Email : calibration@sithiphorn.com

SITHIPORN

associates

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL24155

Job No. : VC67AC0071
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 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 %

e ————

End of Calibration Certificate
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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
00408981 / 186171 /90426
UAE.EFM.008/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.,

(230 £3) °C
(1013 £3 ) kPa
( 50.0 £20 ) %

18 JANUARY 2024
29-30 JANUARY 2024
02 FEBRUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 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.
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CALIBRATION LABORATORY SITHIPORN
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CALIBRATION 0394

Cert. No. : ACL24098
Job No. : VC6TACO057

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

Calibration Method :
This equipment was calibrated by follow on [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 :
1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date

Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY 52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY 60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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).
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SITHIPORN ASSOCIATES CO,, LTD.
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CALIBRATION 0394

Cert. No. : ACL24098
Job No. : VC6TAC0057

Pages : 30f8

Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)

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

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For>4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz - 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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CALIBRATION D394
Cert. No. : ACL24098
Job No. : VC67AC0057
Pages : 40f 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2. 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 16.8
Flat 23.0

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) A : Acceptance
Flat C-weight A-weight =
Limits
125 0.5 0.5 0.5 +1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.0 1.0 1.0 +5.0

iogaglamayn



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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CALIBRATION 0394

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL24098
Job No. : VC6TACO0057
Pages : 50of8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight .
Limits
63 0.0 -0.2 -0.1 +2.0
125 “f,1 0.0 -0.1 +].5
250 0.0 -0.1 -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 0.0 0.0 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 + 0.1
Leq 94.0 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 04.0 94.0 ;
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +1.1
136.0 136.1 0.1 £ 1.1
135.0 135:1 0.1 + 1.1
134.0 134.1 0.1 +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
129.0 129.1 0.1 + 1.1
124.0 124.0 0.0 k1.1
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 + 1.1
109.0 109.1 0.1 * 1.1
104.0 104.1 0.1 + 1.1
99.0 99.1 0.1 #*1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 =M
79.0 79.0 0.0 + 1.1
74.0 74.0 0.0 -5/ |
69.0 69.0 0.0 +:1.]
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 - 1|
54.0 54.0 0.0 +1.1
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
30.0 299 -0.1 +1.1
290 28.9 0.1 +1.]
28.0 27.9 -0.1 1.1
27.0 26.9 -0.1 1.1
26.0 25.9 0.1 117
25.0 24.9 -0.1 &£1;]

Cert. No. : ACL24098
Job No. : VC6TACOD57
Pages : 60f8
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Cert. No. : ACL24098
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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 *1.1
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 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1025
200 800 134.0 134.0 0.0 +1.0
g 2 8 108.0 108.0 0.0 1.5 3-5.0
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
200 800 128.0 128.0 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 +3.0
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 +2.0
Positive half cycle 1354 135.1 0.3 +2.0
Negative half cycle 1354 135.1 -0.3 +2.0

I
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Cert. No. : ACL24098
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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 +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 Certilicate
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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-62 / Microphone UC-59L / Preamplifier NH-26
00511774 /02238 /11972

UAE.EFM.090/2565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

( 23.0 +£3 ) {1
(1013 £3 ) kPa
{ 500 £20) 9%
10 MAY 2024

04 - 05 JUNE 2024
06 JUNE 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :
;( /‘ée/ M E

(  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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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 resulis 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-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 EF-0007-24 05-FEB-25
Digital Multimeter 33461 A MY 53220104 EEL.BP 21/0267 13-FEB-25
Digital Multimeter 33461A MY33220076 EEL.BP 20/0267 15-FEB-25
Digital Multimeter 34461A MY 60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-42KAl 34560495 AA-3001-24 05-FEB-25

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).
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Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2, Self-generated noise 0.3 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For> 4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 94.0 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

15.6

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

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

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 + 1.0
1000 0.0 0.0 0.0 £0.7
8000 -0.2 -0.2 -0.2 +1:8,<25
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to | kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) ) Acceptance
Flat C-weight A-weight o
Limits
63 0.0 -0.1 -0.1 +1.0
125 0.0 0.1 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.1 0.1 +1.5,-25
16000 0.0 -1.2 -1.1 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weriting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1
—_— —
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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 +(.8
136.0 136.0 0.0 +0.8
135.0 135.0 0.0 +0).8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +().8
132.0 132.0 0.0 +0.8
131.0 131.0 0.0 +0).8
129.0 129.0 0.0 +(.8
124.0 124.0 0.0 +0.8
119.0 119.0 0.0 +0.8
114.0 114.0 0.0 +).8
109.0 109.0 0.0 +(.8
104.0 104.0 0.0 +0.8
99.0 99.0 0.0 +0.8
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +).8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +).8
74.0 74.0 0.0 +().8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +(.8
54.0 54.0 0.0 +).8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +(.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
30.0 29.9 -0.1 +(0.8
29.0 28.9 -0.1 (.8
28.0 27.9 -0.1 +0.8
27.0 26.9 -(.1 +0.8
26.0 25.9 0.1 +{).8
25.0 24.9 -0.1 (.8
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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 +0.8
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 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 L.0;-1.5
200 800 134.0 134.1 0.1 +0.5
o 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 0.1 1.0:;-3.0
SEL 2 8 108.0 108.0 0.0 1.0 :~15
200 800 128.0 128.1 0.1 +0.5
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 +2.0
One 136.4 136.4 0.0 +£2.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 +1.0
Pasitive half cycle 1354 135.2 -0.2 +1.0
Negative half cycle 1354 135.2 -0.2 +1.0
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11. Overload indication

Cert. No. : ACL24159
Jobh No. : VC67AC0071
Pages : 8of8

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 £9.6 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 137.0 136.9 0.1 +0.1

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

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
00409109 / 189688 /90554
UAE.EFM.013/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

{230 %3 ) g o
( 1013 £3) kPa
( 50.0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : / 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.
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow 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-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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),

Lﬂﬂﬁ'ﬁ‘lﬂl '3
RSP



SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITH | PORN
45}-451]1 Sirinthorn Read, Bangbumnru, Bangplud, Bangkok, 10700 Thailand associates
Tel. +66 2433 8331 Email : calibration@sithiphorn.com e

CALIBRATION 0394

Cert. No. : ACL24054
Job No. : VC67TACO0034
Pages : 3of8

Summary of Measurement Result :

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

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.7

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

Frequency Measured value
Weighting (dB)
A - weight 12.0
C - weight 18.2
Flat 24.0

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 =
Limits
125 0.0 0.0 0.0 + 1.5
1000 0.0 0.0 0.0 + 1.0
8000 25 2.6 2.6 +5.0
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight ep .
Limits
63 0.0 0.0 0.0 +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
800D 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 04.0 0.0 +0.1
Leq 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 %@ﬁaqém
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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 1.1
136.0 136.0 0.0 £ 1.1
135.0 135.0 0.0 + 1.1
134.0 134.0 0.0 /11
133.0 133.0 0.0 1.1
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 £ 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 2.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 4.1
84.0 84.0 0.0 +1.1
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
59.0 59.0 0.0 +1],1
54.0 54.0 0.0 £,
49.0 49.0 0.0 +7;1
44.0 44.0 0.0 +1,1
39.0 38.9 0.1 + 1.1
34.0 34.0 0.0 %1,
30.0 29.9 0.1 +1.1
29.0 28.9 -0.1 +1.1
28.0 271.9 0.1 + 1.1
27.0 26.9 0.1 + 1.1
26.0 25.9 0.1 + 1.1
25.0 24.9 0.1 + 1.1

—_— —
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Cert. No. : ACL24054

Job No. : VC6TAC0034
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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 +1.1
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 15750
Fast 7 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.1 0.1 +1.0
8l 2 8 108.0 108.0 0.0 1.5;+5.0
200 800 127.6 127.6 0.0 +1.0
0.25 ] 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 +3.0
One 136.4 135.6 -0.8 +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 +2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 135.4 135.2 -0.2 +2.0
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Cert. No. : ACL24054

Job No. : VC67AC0034
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.7 0.2 £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 £ =2

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

End of Calibration Certificate
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
01010778 / 194533 / 14656

UAE.EFM.081/2565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : #
Ambient Temperature : (23.0+3 ) e
Pressure : ( 101.3 £3 ) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 10 MAY 2024
Calibration Date : 30-31 MAY 2024
Date of Issue : 04 JUNE 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7-
{ /L- LY

(  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.
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SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN
451451/1 Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thailand associates
Tel. +66 2433 833 Email: ealibration@sithiphorncom NSC-TISI-TIS 17025
CALIBRATION 0394
Cert. No. : ACL24157
Job No. : VC6TAC0071
Pages : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow 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 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No, Due Date
EF-0009-24 05-FEB-25
EF-0007-24 05-FEB-25

EEL.BP 21/0267 13-FEB-25
EEL.BP 20/0267 15-FEB-25
EEL.BP 22/0267 15-FEB-25
EF-0008-24 05-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 05-FEB-25

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 Scientifi¢ and Technological Research (TISTR).

Lﬂﬂﬁ'ﬁwu
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Summary of Measurement Result ;

Cert. No. : ACL24157
Job No. : VC67TAC0071

Pages : Jof8

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

tanzm;lg%a{
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Pages : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.94) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.7

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

Frequency Measured value
Weighting (dB)
A - weight 11.2
C - weight 17.5
Flat 23.1

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

Deviation from various frequency weighting response curve (dB)

Frequency
(Hz) . ’ Acceplance
Flat C-weight A-~weight o
Limits
125 0.1 0.1 0.1 * 1.5
1000 0.0 0.0 0.0 + 1.0
8000 0.5 0.6 0.6 +5.0

tanm}‘l:um
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

Cert. No. : ACL24157

Job No.
Pages

: VC6TAC0071

5o0f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) i . Acceptance
Flat C-weight A-weight [
Limits
63 -0.1 0.0 -0.1 2.0
125 0.0 0.1 0.0 =} .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 0.0 £3.0
8000 0.1 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 + (.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 94.1 0.1

[ (dB) 1 lﬂ%'
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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 4.1
136.0 136.0 0.0 = |
135.0 135.1 0.1 +1,1
134.0 134.1 0.1 + 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
119.0 119.1 0.1 & 11
114.0 114.0 0.0 - =l
109.0 109.0 0.0 =1
104.0 104.1 0.1 * 1.1
99.0 99.0 0.0 = 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 1.1
84.0 84.0 0.0 i Ll
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 + 1.1
54.0 54.0 0.0 + 1.1
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 29.1 0.1 + 1.1
28.0 28.1 0.1 + 1.1
27.0 27.2 0.2 + 1.1
26.0 26.3 0.3 +1.1
25.0 254 0.4 % 1.1

Cert. No. : ACL24157
Job No. : VC6TACO071
Pages : 60f8
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Cert. No. : ACL24157
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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 +1.1
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 | 108.0 107.9 -0.1 1.5;+50
Fast 2 8 117.0 116.9 -0.1 10525
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 107.9 -0.1 1.5 ;-30
200 800 127.6 127.5 -0.1 £1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 8 108.0 107.9 -0.1 1.0%5-25
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 +3.0
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 -0.1 +2.0
Positive half cycle 135.4 135.1 0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 +2.0

Lanmmu
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Cert. No. : ACL24157
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Pages : 8of8
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
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-62 / Microphone UC-59L / Preamplifier NH-26
Serial No.: 00881367 /01639 /01457
ID No.: UAE.EFM.027/2564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature : (23.0+3) °C
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 £20 ) %
Received Date : 21 DECEMBER 2023
Calibration Date : 18-19 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : Nathakorn Pisutpaisan

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

Calibration Method :

This equipment was calibrated by follow 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 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0009-23 07-FEB-24
EF-0010-23 07-FEB-24

EEL.BP 30/0266 13-FEB-24
EEL.BP 29/0266 13-FEB-24
EEL.BP 31/0266 14-FEB-24
EF-0011-23 08-FEB-24
AA-1001-23 14-FEB-24
AA-3002-23 14-FEB-24

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).
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Cert. No. : ACL24065
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Sum of Measu ent Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.3 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
19.0

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

Frequency Measured value
Weighting (dB)
A - weight 13.0
C - weight 18.0
Flat 253

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) Flat C-weight A-weight S
Limits
125 0.0 0.1 0.1 +1.0
1000 0.1 0.1 0.1 +0.7
8000 1.2 1.3 1.3 +18=25
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4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz.

CALIBRATION 0394
Cert. No. : ACL24065
Job No. : VC6TAC0034
Pages : 50of8

Frequency Deviation from various frequency weighting response curve (dB)
St Flat C-weight A-weight A g
Limits
63 0.0 -0.1 -0.1 +1.0
125 0.0 0.0 0.0 +1.0
250 0.0 0.0 0.0 +1.0
500 0.0 0.0 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
8000 0.0 0.0 0.0 +1.5,-2.5
16000 0.0 =1.2 -1.2 +2.5,-16.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +=0.2
Flat 94.0 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weightag (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 =0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.1
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7. Level linearity on the reference level range

Cert. No. : ACL24065
Job No. : VC6TAC0034
Pages : 6of8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 +0.8
136.0 136.1 0.1 +(0.8
135.0 135.1 0.1 +0.8
134.0 134.1 0.1 +0.8
133.0 133.1 0.1 0.8
132.0 132.1 0.1 +0.8
131.0 131.0 0.0 0.8
129.0 129.1 0.1 +0.8
124.0 124.0 0.0 +0.8
119.0 119.1 0.1 +0.8
114.0 114.1 0.1 +0.8
109.0 109.1 0.1 +0.8
104.0 104.1 0.1 +0.8
99.0 99.1 0.1 +0.8
94.0 94.0 0.0 +0.8
89.0 £9.0 0.0 +0).8
84.0 84.0 0.0 0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 0.8
49.0 49.0 0.0 +0.8
44.0 44.0 0.0 +0.8
39.0 39.0 0.0 +0.8
34.0 34.0 0.0 +0.8
30.0 29.9 0.1 +0.8
29.0 28.9 -0.1 +0.8
28.0 28.0 0.0 +0.8
27.0 26.9 0.1 +0.8
26.0 259 ~0.1 +0.8
25.0 24.9 -0.1 +0.8
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8. Level linearity including the level range control

Cert. No. : ACL24065
Job No. : VC6TAC0034

Pages : 7of8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +0.8
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 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5
200 800 134.0 134.0 0.0 0.5
. 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 +0.5
0.25 1 99.0 98.9 -0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 1.0 :-1.5
200 800 128.0 128.0 0.0 +0.5
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 2.0
One 136.4 1353 -1.1 £2.0
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 +1.0
Positive half cycle 1354 135.1 0.3 £1.0
Negative half cycle 1354 135.1 -0.3 1.0
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Cert. No. : ACL24065

Job No. : VC67AC0034
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11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
894 89.5 0.1 =15
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.1

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

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found ;

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplifier NH-24
00558212 /157973 /48067
UAE.EFM.044/2558

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 ) Y

18 JANUARY 2024
29-30 JANUARY 2024
02 FEBRUARY 2024

Nathakorn Pisutpaisan

7%

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.

enanslumuny




SITHIPORN ASSOCIATES CO., LTD.
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Cert. No, : ACL24100
Job No. : VC67AC0057

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

Calibration Method :
This equipment was calibrated by follow 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-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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).
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ummary of Measurement Result :

Cert. No. : ACL24100
Job No. : VC6TACO0057
Pages : 3of8

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

one Ty
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Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.7

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 19.3
Flat 25.0

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) ) i Acceptance
Flat C-weight A-weight -1
Limits
125 0.2 0.2 0.2 +1.5
1000 0.0 0.0 0.0 +1,0
8000 1.0 1.1 1.1 +5.0
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Cert. No. : ACL24100

Job Neo. : VC6TAC0057
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)
ey Flat C-weight A-weight Aeeepnce
Limits
63 0.0 0.0 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
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 + 0.2
Flat 94.0 94.0 0.0 + (.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 + 0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0

+ 0. '
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
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 0.0 211
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 + 1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
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 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 111
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 30.1 0.1 + 1.1
20.0 29.1 0.1 + 1.1
28.0 282 0.2 +1.1
27.0 212 0.2 + 1.1
26.0 26.3 0.3 + 1.1
25.0 253 0.3 % 1.1

Cert. No. : ACLZ4100
Job No. : VC6TACO057
Pages : 6of8
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Cert. No. : ACL24100

Job No. : VC6TAC0057
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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 14
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 1.5:3-5.0
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 I 99.0 98.9 -0.1 1.5 ;-5.0
SEL ] 8 108.0 108.0 0.0 1.0:-25
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 £3.0
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 +2.0
Positive half cycle 1354 135.2 -0.2 £2.0
Negative half cycle 1354 135.2 -0.2 £2.0
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Cert. No. : ACL24100
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
39.7 89.7 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 %

End of Calibration Certificate
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Certificate of Calibration
Customer Certifieate No : 24-AFM-156
Name . UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD, Request No : Req-2024-1575
Address . 81 Soi Udomsuk 41, Sukbumyit Road, Bangchok. Prokanong, Bangkok
1260
Unit Under Calibration Deltails
Mensurement Iem . Air Flow Moeler
Manufacturer » TSI Accuracy © 2% of Reading
Maodel 4146 Sensor Model : -
Serinl Number 41462327002 Sensor Serial Number : -
1 : UAE.EFM.125/2566 Instrument Status : Used
Location of Calibration ; LAB 4 AIR VELOCITY METER
Calibration Environment and Details
Temperature + BCEIT
Humidity : 55 %RH = 20 %aRkH
Baromeinc Pressure : 1013 hPa = 10 hPa
Received Date . 15 July 2024
Calibration Date 19 August 2024
Calibration Procedure  © In-house method CP-AFM-01 by Comparison technigue with Standard Primary Flow Calibrator
Reference Standard Maodel Serial Number Traccble Due Calibration
Air Flow Meter Gilibrator 3 Low Now 18501010006 Sensidyne 6 August 2025
Air Flow Meter Gilibrator 3 Standard flow 1903101 1003 Sensidyne 2 August 2025
Temperature meter GT 11 08000057 Qreborn I March 2023
Pressure meter CPG2400 41000KDU/6S 1882 TPA O November 2024
Traceability :
This Certificate is traceable 1w S1 Unit through Sensidvne A2LA Acereditation No. 3943.01
Note :
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence
approximately 95 %,
Calibration By : e Approved By : M ;._?
Mr. Noppadon  Luangar Mz, Pacit Mathavom
Service Cahbration Engineer Calibration Engineer Supervisor
Tssue Date : 27 August 2024

wnanslumuny

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

FM-708-AFM-01 Rev.04 Issue date 17/6/24
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Certificate No : 24-AFM-156

Request No @ Req-2024-1575

Result of Calibration : Without Adjustment

Temperature Pressure STD uvuce Error Uneertainty MPE
Result
‘o (kPa) (Vmin) (Vmin) (Vmin) (I/min) (Vmin)
21.50 100.55 0.020 0.021 (1.001 0.0013 0.005 N/A
21.30 100.53 0.050 0.052 0.002 0.0033 0.005 N/A
21.40 100,56 0.099 0.101 0.002 0.0028 0,005 N/A
21,30 100,58 0.200 0.204 0.004 00056 0,005 N/A
21.50 100.54 0500 0.505 0.005 0.007 D010 N/A
21.60 100,52 1.000) 1.019 0019 0.014 0,020 N/A
21.40 10058 l.698 1.731 0.033 0,024 0.034 N/
21.70 100,63 1.999 2,037 0.038 0.029 0.040 N/A
21.60 10064 2.99% 3.057 0.039 0.043 0.060 N/A
22.00 100,80 4.002 4.072 0.077 0,056 0,080 N/A
22,30 1 00.96 5.001 5.094 0.003 0.072 0. 100 N/A
Note STD : Swandard LLIC = Unit Under Calibration

- UUC Reference Condition + 21,1 ni’_ 1013 kPa, Air

- Flow Rate was corrected for non-standard operating condition by using equation

Qmeas ® QrefX

Pret Tmea:

Pres Tret
where Q= Flow Raite P = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition relr = Stndard Condition

* Indicates non accredited
MPE = Maximum Permissible Error (Specified in Manufacturer's Specifications)

NIA = Not Aavailable, Customer does not require a statement of conformity.
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Certificate No :

Request No :

Decision Rule for Statements of Conformity

Fhe standard decision rule employved fiar the staements of conformity 10 each calibration resull will be applied using ILAC-GS:09.2019; Guiidelines

on the Reporting of Compliance with Speaification as following Fig and statements
Pass = The measurement resull plus the expanded anceripmity with o 95%s coverage probability were within the limin

I
Pass = The measurement resuli was within the limut. However: o portion of the expanded uncertumiy of mensarement at 95% exceeds the limin

Fail = The measurement resull was o of the limar However, a partion of the expanded uncerainty of measurement a1 95% i withm the lrimin

Fail = The measurement resull plus the expanded uncertainty with 0/ 95% coverage probability were outside the limit

I T Fan Upper limit
Measured value Fail'
95% expanded uncertainty Pats
........................ R o e e e A S R T Mominal
Lower limit
End of Certificate

24-AFM-136

Req-2024-1575
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The results related only 1o the ttem calibrated. The cernficate shall not be reproduced except in full, withour writen apgroval of the Innovative Instrument Ca., Lid.

FM-708-AFM-01 Rev.04 |ssue date 17/6/24
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