NIANUIN 4
LONEISEDULNYULASDILUD



FeuransUfURnumnsnslesiusaziilunansenuacindeuuazinnsnshnmun I9ae UNaN sENUAwInday

lassnsvindieuse viem saumulng e

sgrnafeuNNTIAY B9 Uiy w.a. 2567

518N15LATREanANUTEIRUURNNIATIZY duTunITITATITERMATNEILINADY

No.[ |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
Laboratory Instrument/Equipments.(AAIWaINTA)
1 [Analytical Balance ﬂuazaaﬂiam Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-001-01 19 Apr 24 18 Apr 25 -
(Repeatability 0.1 mg) B108115858 Ministry of Industry, Thailand
2 |Analytical Balance Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Repeatability 0.1 mg) C252436235 Ministry of Industry, Thailand
3 |Analytical Balance Huvnwun Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Repeatability 0.001 mg) B322373893 Ministry of Industry, Thailand
Laboratory Instrument/Equipments.(@mmwﬁﬁ)
1 |pH Meter anudunsaLazang Mettler-Toledo Seven Easy S20 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 }
1230525212
2 |pH Meter Mettler-Toledo SevenCompact 5220/ National Food Institute, 2303560-001-01 26 Jun 23 25 Jun 24 _
C113432421 Ministry of Industry, Thailand
3 |BOD Incubator Tlof Arco ucCa-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
4 |BOD Incubator Arco UR-1320/ Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAQ.018/2551) (Thailand-Japan)
5 |Analytical Balance @13lUIUaDY Mettler-Toledo XSR205DU / National Food Institute, 2402283-001-01 2 Apr 24 1 Apr 25 -
(Repeatability 0.01 mg) C009071872 Ministry of Industry, Thailand
6 |Hot Air Oven Memmert UF55/ National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand

United Analysis and Engineering Consul

tant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 1 of 2



../Balance/BL2022-Test/22 0407 Balance 1128312528 Cer No TH2058-097-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance 1128312528 Cer No TH2058-097-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B108115858 Cer No TH2058-098-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B322373893 Cer No TH2058-099-040722-ACC-TH.pdf
../Balance/BL2022-Test/22 0407 Balance B322373893 Cer No TH2058-099-040722-ACC-TH.pdf
../pH&ISE meter/pH 2022 Test/22 0316 pH meter Mettler S20 1230525212 Cer No 2202093_001_01 (P).pdf
../pH&ISE meter/pH 2022 Test/22 0630 pH meter Mettler toledo seven Compact S220 C113432421 Cer No 2203527-001-01 (P).pdf
../BOD Incubator/BOD Inc.2022  Test/22 0217  BOD incubator_Arc_UC4_1320_13URC4S013201 Cer No 22TM90 (P).pdf
../BOD Incubator/BOD Inc.2022  Test/22 0407 BOD incubator_Arc_UR_1320 Cer No 22TM305(P).pdf
../Balance/BL2022-Test/22 0426 Balance C009071872 Cer No 22MM210.pdf
../Hot air oven/Cert. Oven 2022 Test/22 1019 Hot air oven memmert UF55 B216.1666 Cer no 22TM1490(P).pdf
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518N15LATREanANUTEIRUURNNIATIZY duTunITITATITERMATNEILINADY

No.[ |nstrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration*
7 |Analytical Balance ﬁ?ﬁuLLazlsuﬁu Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
1 8 |UV-VIS Spectrophotometer lumsn Anandululnsiau Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
9 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -
2021-064

Due Date of Calibration* : Schedule the program once a year at least once a year.

United Analysis and Engineering Consultant Company Limited.

Accredited Laboratories According to ISO/IEC 17025

Certificate Page 2 of 2



../Balance/BL2022-Test/22 0513 Balance C117635043 Cer No 2202934-001-01.pdf
../Spectrophotometer/SP2565(2022)-test/22 0523 Spectrophotometer MY15410009 Cer No SP22-016.pdf
../Spectrophotometer/SP2565(2022)-test/22 0120 Spectrophotometer U-1900 Cer No SP22-007.pdf

\\\\\nlup,// \\\\\“l"l'//,
SN, N
S~ SN

~—— > S

N

",
N

° a®EMNSSUWTBIUNYAOSITaamuuaikis im -4 a®aIkNSSUWBUUNIYAOSITaanuua ks im
n I rjua’u;nwsﬁam@u%wmsasxamﬁnssua‘lms "eﬁf n I Fjua’uémsﬁaoug&@nwsamawrﬁnssuaﬁﬁws %ﬁ?z
e e oy ariin oy oo Iehas T e e et e ey S e e e e
Calibration Certificate Calibration Report
e Certificate No.: 2402420-001-01
Certificate No.: 2402420-001-01 Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Model: AB204-S/FACT Resolution: 00001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Serial No.: B108115858 ID No.: UAE.AIR.016/2555
Bangchack, Prakhanong, Bangkok 10260 Capacity:220-.9
Date of Calibration: 19 April 2024 Page 2 of 3
Environment Condition: Ambient Temperature: 22.1 + 0.6 °C  Relative Humidity: 49 + 1.9 %
Pagelof3 Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
; Condition of Equipment: Good Condition
Equipment: Electronic Balance . Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
Manufacturer: METTLER TOLEDO 2. Reference Standards:
Reference Standard Model Serial No. Calibrated By ~ Certificate No. Due Date
Model: AB204-S/FACT Standard Weight Class E2 1-500mg 15880 TCS M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TCS M2311182S 28 November 2024
Serial No.: B108115858 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 ST UNIT
ID No.: UAE.AIR.016/2555 : 0 !
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.
Order No.: 2402420 Calibration Results:
1. Repeatability of Reading:
Operation No.: 2402420-001
Nominal Value (g ) Standard Deviation of Reading (g)
Date of Receipt: 19 April 2024 100 0.000057
200 0.000079
Date of Calibration: 19 April 2024
2. Off-Center Error:
A mass of 100 g was placed and moved to various position on pan.
Wﬂ The balance reading obtained is given in the table.
Calibrated by  Mr.Pheraphat Tuanjit Approved by /' ° -
Scientist ( Miss Preeyaporn Jaengkarnkit ) @ ,@

Vice President, Department of Laboratory Services

Date of Issue: 23 April 2024 ible for the Technical M; 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 1 2 = X 2 G O ]
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the (g )|lCag)|CgN)jCgN)lCag)]Cg) (SR IE).
units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduced other 99.9999 | 99.9997 | 99.9996 | 99.9998 | 100.0000 | 99.9998 0.0003

than in full except with the prior written approval of the National Food Institute.

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

F-CS-012 Revision: 01 Date: 20-04-65
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ministey of industey - Food Industrial Laboratory Service Center CALIBRATION 0061 ministry of Industy  FOOd Industrial Laboratory Service Center CALIBRATION 0061
Certificate No.: 2402420-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Certificate No.: 2402420-003-01
Model: AB204-S/FACT Resolution:  0.0001 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Serial No.: B108115858 ID No.: UAE.AIR.016/2555 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
ity: 220
i X Capacity 0 9 Bangchack, Prakhanong, Bangkok 10260
Date of Calibration: 19 April 2024 Page 3 of 3
Calibration Results: (Continued)
Page 1 of 3
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration Equipment: Electronie Baisnce
3. Departure from Nominal Value:
Manufacturer: METTLER TOLEDO
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g) (g) (g (9 ) (£ g ) K Model: MS204TS/00
Unload 0.00000 0.0000 0.0000 0.000089 2.00
0.1 0.10000 0.1000 0.0000 0.000089 2.00 Serial No.: 252436235
1 0.99998 1.0000 0.0000 0.000092 2.00
5 4.99997 5.0000 0.0000 0.000091 2.00 ID No.: UAE.AIR.023/2566
10 10.00002 10.0001 -0.0001 0.00012 2.00
20 20.00003 20.0001 -0.0001 0.00014 2.00 Order No.: 2402420
50 49.99998 50.0000 0.0000 0.00012 2.00
70 70.00000 69.9999 0.0001 0.00016 2.00 Operation No.: 2402420-003
100 99.99997 100.0000 0.0000 0.00017 2.00 ) .
Date of Receipt: 19 April 2024
150 149.99994 149.9997 0.0002 0.00022 2.00
200 200.00001 199.9995 0.0005 0.00028 2.00

Date of Calibration: 19 April 2024

Calibrated by  Mr.pheraphat Tuanjit Approved by WM

Scientist ( Miss Preeyaporn Jaengkarnkit )

5 Vice President, Department of Laboratory Services
Date of Issue: 23 April 2024 ible for the Technical Team
Z‘; Mw A3 The uncertainties are for a confidence probability of approximately 95%

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
level of confidence of approximately 95 %. 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.

---- End ----

F-CS-012 Revision: 01 Date: 20-04-65 F-CS-009 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2402420-003-01 Certificate No.: 2402420-003-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: MS204TS/00 Resolution: 0.0001 g Model: MS204TS/00 Resolution: 0.0001 a
Serial No.: C252436235 ID No.: UAE.AIR.023/2566 Serial No.: C252436235 ID No.: UAE.AIR.023/2566
Capacity: 220 g Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3 Date of Calibration: 19 April 2024 Page 3 0f 3
Environment Condition: Ambient Temperature: 21.7 + 1.5 °C  Relative Humidity: ~ 65 =+ 6.7 % Calibration Results: (Continued) 5
Pl i ion: YST AND ENGINEERING CONSULTANT CO., LTD. . "
ace.of Calibration Room 206 Balance Room 2, UNITED ANALYST AND ENG. G CO! Calibration Range: 0-200 g
Condition of Equipment: Good Condition Calibration Adiust " Thi | Calibrati
. - < < alibration ustment: nternal Calibration
Condition of This Results of Calibration: SEDraton Aajustment
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value:
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1-500mg 15880 TES M2311181S 28 November 2024 (g ) (a ) (g) (g ) (£ g ) &
Standard Weight Class E2 1-500g 15882 TCS M2311182S 28 November 2024
. . R Unload 0.00000 0.0000 0.0000 0.000094 2.00
Instrument Model Serial No. Calibrated By Certificate No. Due Date
0.1 0.10000 0.1000 0.0000 0.000094 2.00
Thermo-Hygro Meter 608-H1 NFI.BTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification is traceable to SI UNIT 1 0.99998 1.0000 0.0000 0.00007 200
4. This certificate was certified only for the instrument we calibrated. 5! 4.99997 5.0000 0.0000 0.000096 2.00
5. This result of calibration was found accurate as shown on date and place of calibration only. 10 10.00002 10.0000 0.0000 0.00012 2.00
Calibration Results: 20 20.00003 20.0001 -0.0001 0.00014 2.00
1. Repeatability of Reading:
50 49.99998 50.0003 -0.0003 0.00012 2.00
70. ; -0. .00017 2.00
Nominal Value (g ) Standard Deviation of Reading (g) Lil 0:00000 AL gionce 8000
100 0.000074 100 99.99997 100.0006 -0.0006 0.00017 2.00
200 0.000074 150 149.99994 150.0012 -0.0013 0.00022 2.00
200 200.00001 200.0015 -0.0015 0.00028 2.00
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.

\@\ /@,,

: 23 Wa,oz‘/—

1 2, 3 4 5 [ {Maxirmum Difference) .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a
(g )]Cg)]Cg)1C g )lCg)lC g ) (EEa) 2‘3 W 7’024 level of confidence of approximately 95 %.
100.0005 | 100.0006 | 100.0003 | 100.0006 | 100.0003 | 100.0005 0.0002

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

Certificate No.: 2402420-002-01
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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: 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 W
Scientist ( Miss Preeyaporn Jaengkarnkit )

Date of Issue:

23 April 2024

Vice President, Department of Laboratory Services

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.: 2402420-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XP6 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 + 6.0 %

Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:

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 M2311182S 28 November 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 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 only.
Calibration Results:

1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading (g)
3 0.00000057
6 0.0000019
2. Off-Center Error:
A mass of 2 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

@ /@,

1 2 3 4 5 3 (Maximuri Difference)
(9g)|Cg)]Cg )| g )fC g )IC g ) (EEgSE)
1.999981 | 1.999983 | 1.999980 | 1.999984 | 1.999983 | 1.999981 0.000003

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report 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
— N Manufacturer: METTLER TOLEDO Page: 1 of 3
ertificate No.: 2402420-002-01
y Electrode Serial No.: 1156883 Model:  InLab Solids  Brand: ~ METTLER TOLEDO
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO - .
Model: XP& Resolution:  0.000001 g Condition: In Condition
Serial No.: B322373893 ID No.: UAE.AIR.019/2556 .
Capacity: 61 g Customer: United Analyst and Engineering Consultant Company Limited
Date of Calibration: 19 April 2024 Page 3 of 3 3 Soi Udomsuk 41 Sukhumvit Road,
Calibration Results:  (Continued) Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration Range: 0-6g
Calibration Adjustment: Internal Calibration Environment Condition: Temperature 23 °c 4 °c
3. Departure from Nominal Value: Humidity 50 %RH + 15 %RH
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Calibration Place: Environment Laboratory, DKSH Technology Limited.
(9 ) (g (g ) (9 (* g ) k 2533 Sukhumvit Road, Bangchak,
Unload 0.0000000 0.000000 0.000000 0.0000032 2.00 Phrakhanong, Bangkok 10260 Thailand
0.01 0.0099970 0.009999 -0.000002 0.0000047 2.00
0.05 0.0500010 0.050003 -0.000002 0.0000048 2.00 Calibration By: Miss.Orawan Khiaiphioi
0.10 0.1000010 0.100001 0.000000 0.0000069 2.00 Calibration Date: 9 April 2024
— 01500020 0150002 0000000 . 2t The Method used: In house method, CAL-WI-58, base on ASTM E 70-07
e Lt e 00 2000012 2 Traceability: This certificate is traceable to SI Units, Sample Test is assured through primary
0.20 LRt 0.200002 -0.000063, 010000083 200 meaurement method Harned cell, through CPAchem Ltd. (ISO/IEC 17034) Certificate
1.50 1.4999750 1.499971 0.000004 0.000027 2.00 No. 938377, 931985, 931984 And pH Scale traceable to the Sl Units maintained by
3.00 2.9999680 2.999959 0.000009 0.000028 2.00 National Institute of Metrology (NIMT), Thailand through Industrial Foundation
450 44958810 4 450567 050514 6500053 5100 Electrical and Electronics Institute Certificate No. CA20230350EA
6.00 5.9999490 5.999931 0.000018 0.000032 2.00

0 erion k

(Miss Orawan Khlaiphloi)

“HnS

(Mr. Nitinun Srihawan)

Person in charge Authorized signatory

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

The measurement uncertainty 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 approxil 95%. Itis i in with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected 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.

N oot

23 )&M 202Y¥

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

-- End

VAN firadiay waTulal e

DKSH Technology Limited

2533 QUUAYIIN UTWLIIIN [ANSL TS NFIHIMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.call com  Website: www.dksh ific-thailand

F-CS-012 Revision: 01 Date: 20-04-65
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Certificate No.: C07240167

&= DKSH

Page 2 of 3

Calibration Results:
pH Scale
Input pH Meter Reading Uncertainty of
VA 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
0 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
vAEv fiaedioy maTulal $ain
DKSH Technology Limited
2533 OUUAYNAN WUWLAN [wansyTuus nsamwIMALAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ‘l:j
Phone: +66 2639 7000  Email: info.calibration@dksh.com ~ Website: www.dksh.com/scientific-thailand
BN AIAIUAN

Delivering Growth - in Asia and Beyond.

CAL-FM-C07-14: 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
57.01 (mV/pH), 96.37%
6.88 (pH)

The practical slope of the pH electrode;

The zero point of the pH electrode;

Sample Test Results

Unit Under
Calibration (pH)

Standard Buffer
Solution (pH)

Uncertainty of

Ffreass prl Measurement (pH)

Coverage Factor (k)

4.008 3.99 -0.018 0.0070 2.00
6.985 7.00 0.015 0.0091 2.00

9.8897 10.02 0.023 0.0074 2.00

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

The End of Certificate
visn frrediy watulad d1ia
DKSH Technology Limited
2533 ouugUAN WAWUWAIN 1AW TUU NTIMmIMIUAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibrati com  Website: dksh. ientific-thailand

wnaslunuay
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&= DKSH

o,

L= 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 + 3°C
Humidity: 50%RH + 20 %RH
Voltage: 220 VAC 10 %

Callibration Place: Thermo-Hygro Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260 Thailand

Callibration 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

(%4

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

Person in charge Authorized signatory

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

The measurement uncertainty 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 to the items tested, calibrated or sampled.
The report shall not be reproduced except in full without approval of DKSH Technology Limited.

i fimadios mATuTad 31in

DKSH Technology Limited

2533 UUFYIAN WUWUN AN NIMYBHMLAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibrati com  Website: www.dksh. i thailand

wnaslumunu

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
Calibration Results:
Without Adjustment
Sensor Type: RTD Channel: -

Diameter (mm) 4

Length (mm): 135

Immersion (mm): 110

vhin Faediay maTuTal $iin
DKSH Technology Limited

2533 OUUALIAN LUUIIN [ANSETULG NFINKIMILAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand

Delivering Growth - in Asia and Beyond.

Calibrate Point.(°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 25.1 -0.094 0.076
35.0 35.004 35.0 0.004 0.076
The End of Certificate

wnaslunuay

CAL-FM-C15-14: 06 Dec 2022




3. This certification is traceable to The International System of Unit (SI Unit)
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ey o todes EE;ZC::QTSTE ‘EgEirr?‘czsesv,jﬁi:eczgjfmal T e o CATIBRATION 6081 raters o rsnae FOUNEISNON fOF Inclustial Developmert Nafional Food nsfiore i NSC-TISI-TIS 17025
ministry of Industry  Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Certificate Calibration Report
Certificate No.: 2303560-001-01 Certificate No.: 2303560-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: pH Meter Resolution: 001pH : 1mV
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer:  Mettler Toledo Model: Seven Compact $220
Bar , Pr g, 10260 Serial No.: C113432421 Type: Bench top
ID No.: UAE.WAT.009/2564
Page 10f5 Date of Calibration: 26 June 2023 Page20f5
Location: Chemical Calibration Laboratory, National Food Institute
Equipment: pH Meter Environment Condition: Ambient Temperature: (243 + 1.5 ) °C Relative Humidity: ( 49 +3 ) %
Condition of Equipment: Good Condition
Manufacturer: Mettler Toledo Condition of this Results of Calibration
1.Calibration Method In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)
Model: Seven Compact 5220 2. Reference Standards / Certified Reference Material
Instruments Serial /1D No. Manufacturer Certificate No. Due Date
Serial No.: C113432421 2.1 DC Voltage Calibrator 2709007 Fluke 23E2003 14 June 2024
2.2 Digital Thermometer 2709007 Fluke CC-650557-01 30 October 2023
ID No.: UAE.WAT.009/2564 2.3 Thermo-Hygro Meter NFI.BTH003/17 PONPE TE 650555-01 21 September 2023
Certified Reference Material Lot. No. Manufacturer RefN Expire Date
Order No.: 2303560 2.4 pH buffer 4.008 (Primary pH buffer Solution) 873608 CPAchem PH216.L5 16 February 2025
2.5 pH buffer 7.00 (Standard pH buffer Solution) 873612 CPAchem PH107.L5 16 February 2024
Operation NO.: 2303560-001 2.6 pH buffer 10.01 (Primary pH buffer Solution) 873611 CPAchem PH220.L5 16 February 2024
2.7 pH buffer 6.865 (Primary pH buffer Solution) 873609 CPAchem PH217.L5 16 February 2025

Date of Receipt: 23 June 2023 )
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 L y A of Calibration No.0061
Date of Calibration: 26 June 2023 3.3 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
3.4 Certified Reference Material No. 2.4 to 2.6 traceable to Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovoltmeter.The Standard Solution
. preparation and certified by CPAchem Ltd is accredited to ISO 17034
Calibrated by Mr.Worapob Sooktong Approved by /- and ISO/IEC 17025
Scientist Mr.Eheraphat Tuanii ( 3.5 Certified Reference Material No.2.7 traceableto  BIM RefN HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022;
( eraphat Tuanjit } BIM RefN HI-13 Lot 25.05.2022; BIM RefN HI-16 Lot 02.06.2022, the
Manager, Division of Calibration Laboratory Standard Solution preparation and certified by CPAchem Ltd is
’ accredited to ISO 17034 and ISO/IEC 17025
Date of Issue: 27 June 2023 R ible for the T i Team 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.
The inties are for a 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

to i national

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

F-CS-012 Revision: 01 Date: 20-04-65
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ational food instire -OUNdation for Industrial Development National Food Institute il NSC.TISI-TIS 17025 et foos e FOUNGtiON for Industrial Development Nafional Food Insfitute il N T ISITIS TH02E
ministry of Industry - Food Industrial Laboratory Service Center CALIBRATION 0061 ministry of Industry  Food Industrial Laboratory Service Center CALIBRATION 0061
ibrati Calibration R
Calibration Report alibration Report
Certificate No.: 2303560-001-01 "
Certificate No.: 2303560-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mV . - X
Equipment: Digital Thermometer with RTD (pH Meter)
] H S C 't $220
Manufacturer:  Mettler Toledo Model: even Compac Resolution: 01 oc Model:  Seven Compact 5220
i i C113432421 Type: Bench t
serial No L S SerialNo:  C113432421 IDNo.:  UAE.WAT.009/2564
i \WAT.009/2564
1D Mo AR Manufacturer: Mettler Toledo
Date of Calibration: 26 June 2023 Page 3 of 5 Date of Calibration: 26 June 2023 Page 4 of 5
Calibration Results:
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Location: Chemical Calibration Laboratory, National Food Institute
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor Environment Condition: Ambient Temperature (244 £ 10 ) °C
pH (mV) (fmV) (k)
mv pH Relative Humidity (54 t2) %
0 414121 414 0.00 0.58 2.00
2 295.814 295 2.00 0.58 2.00
4 177.464 177 4.00 0.58 2.00
6 59.160 59 6.00 0.58 2.00 Condition of this results of Calibration:
7 0.001 0 7.00 0.58 2.00 1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
8 -59.159 59 8.00 0.58 2.00 e .
- The Calibration is determined by comparing with a known temperature
10 -177.461 -177 10.00 0.58 2.00
2 295,811 296 12.00 058 200 from a standard resistance thermometer.
14 :414.118 -414 14.00 0.58 2.00 - The temperature scale in use at this laboratory is the International
2. Calibration of pH Meter with ( Manual T C at25°C) Temperature scale of 1990 ( ITS-90 ).
Equipment: pH Electrode Type: Combined Electrode 2. Reference Standard Instrument :
Manffactiiver:  Mettieralsdd Model:  InLab Expart Pro:ISM Instrument Model Serial No. Certificate No. Due Date Through
Serial No.: 3114136 ID.No. N/A
HANDHELD THERMOMETER 1523 2933097
Performance of Electrode system  (Three-Point Calibration at pH 4, pH 7 and pH 10) PSL-T 1282/65 03-Nov-23 TISTR
Platinum Resistance Thermometer (PRT) 5627A 923972
i i Si rt Equipment : - L Bath (ISOCAL-6), Model: E g ic, 4
Certified Value Average Indicator Reading Relstive Siopi (4] Uncertainty Coverage Factor upport Equipmen ow Temperature Bath ( ), Model: Europa-6 Plus Basic, S/N: 341592/2
@25 °C (pH) pH mv (zpH) (k)
4008 401 7 - nagT 200 3. This certificate is traceable to International System of Units (SI Units).
6.865 6.90 9 98.26 0.0074 2.00 . y ) .
4. This certificate was certified only for the instrument we calibrated.
10.01 10.01 -168 96.20 0.0085 2.00
5.086 702 3 N 0.0093 200 5. This result of calibration was found accurate as shown on date and place of calibration only.

6. Condition of Calibrated item : Good

WM 7. Result of Calibration : Without adjustment |:| After adjustment °
.

2.7 Tt 2023

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

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

NSC-TISI-TIS 17025
CALIBRATION 0061
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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. 0-2717-3000-29 FAX.0-2719-9484

—
QUM

o

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM303

Certificate No.: 2303560-001-01 ° ° o Page: 10f3
. N . Certificate of Calibration
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0 °¢ Model: ~ Seven Compact S220
Serial No.: 113432421 IDNo.:  UAE.WAT.009/2564 Equipment : BOD Incubator
Manufacturer: Mettler Toledo
Manufacturer : Arco
Date of Calibration: 26 June 2023 Page 50of 5
Model : UC4-1320
Calibration point: 15.0,25.0and 350 °C
PR Serial No. : 13URC4S013201
Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 100 mm. D No. : UAE.WAO.015/2561
- Description of probe, model : HI11310 S/IN: 078743
Dimension of probe : Diameter 12 mm., Length 175 — Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
) ) 3 Soi Udomsuk 41, Sukhumvit Road,
Sheath material : Plastic Bangchak, Phrakhanong,
i Bangkok 10260
UUC*Reading ()| sm:?a:’ 6 Correction Value (°C) Uncartainty 9
smperature (C) £ (°C) Location : Lab Floor 2
15.0 15.003 0.0 0.099
Received Order : 10 February 2024
24.9 25.005 0.1 0.099
Calibration Date : 10 February 2024
34,0 35.005 0 0.0 Ambient Temperature : (26+10)°C

Note - UUC*: Unit Under Calibration

-

Relative Humidity :

Calibrated by :

Approved by :

() Pornthippa Tameyakul
( \/ﬂJnnopphol Harachai

() Suwit Imjai

Issue Date :

(50 £30) %

Tawatchai Pama

=l i

Approved Signatory

19 February 2024

273 Tt 2023

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

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.

LE]T‘I?I"I?hiﬂ'J'UQN

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




Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02340C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uuc* uuc* Temperature Temperature Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
c) (°c) | c) (+°C) (°c) (°C) k
20.0 20.1 19.9 0.37 0.72 1.4 2
Calibration Measured Temperature ( °C ) .
; s Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) ($°C)
20.0 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 %.

-00o-

wnms%

Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received :  Used Item Page: 20of 3
Reference : 2402-02340C-1
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-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY59003411 23LM208 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
( REL.Humid. ( % ) 70 65
2 4 AC Supply ( Volt ) 233 234
S [e)
! 2 o T Ref. Std.
H . 5 i ID No.:
& i 8 1 20RTD-2/1
H 4 2 20RTD-2/2
Wi 7, Y / 3 20RTD-213_|
S== 4 20RTD-2/4
-~y 5 20RTD-2/5
o 6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : s 20R1D:28
a= 10  com D= 062 - 9 (ref.) 20RTD-2/9
b= 10 om W= 12 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?

Lanaﬁi‘%gy,
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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.0-2717-3000-29  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

(V') Suwit Imjai
() Kunchit Promprat

Issue Date :

e,
SN,

",
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o
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(A

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM587
Page: 10of 3

BOD Incubator
ARCO

UR-1320

UAE.WAO.018/2551

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

01 April 2024
01 April 2024
(26+10)°C
(50+30)%

Krisda Malee

.

Approved Signatory

5 April 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.

wnaslumuny
A 0065063

Equipment : BOD Incubator
Condition As-Received :  Used Item
Reference : 2404-00040C-1

Procedure Used :-

Cert. No.: 24TM587
Page: 20of 3

Calibration were conducted using calibration procedure CP-OTO02 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-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No.
1) Data Acquisition MY57013711

Cert.No.  Traceable
23LM115 TPA

Due Date

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 )

11 Jul 2024

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. (°C) 27 26
REL.Humid. ( % ) 48 49
2 & AC Supply ( Volt ) 221 220
o o
1 3 o Position : IR
H . i H/2 ID No.:
< : $ 1 18-18RTD-01
sb g 2 18-18RTD-02
w2 ,/’6/2)—{ o ‘/: 3 18-18RTD-03
e 4 18-18RTD-04
W 5 18-18RTD-05
6 23-18RTD-06
T 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
a= 10 cm D= oL 9 (ref.) 18-18RTD-09
b= 10 om W= 12 m
c= 10 cm H= 1.2 m
Capacity = 0.89 m?
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wneslumu
a 120974

gll



Equipment : BOD Incubator Cert. No.: 24TM587
Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00040C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuUC* uucr Temperature Temperature | Overall |Coverage|
Point Setting |Reading stability uniformity Variation| Factor
(c) (°C) | (°c) (£°C) () (°C) k
20.0 20.0 20.0 0.45 0.55 1.3 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (+°C)
20.0 19.954 | 20.183 | 20.235 | 19.707 | 19.706 | 19.739 | 19.785 | 19.821 | 19.828 0.66

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 %.
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tonsl fons menue | OUNAatON for Industrial Development National Food Institute i NSC.TISI-TIS 17025
ministry of Industry  FOOd Industrial Laboratory Service Center CALIBRATION 0061
Calibration Certificate
Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU

Serial No.: €009071872

ID No.: UAE.WAO0.012/2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by Mmr.Jerawut Prapawuttipong Approved by /é

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 Calibration Report
Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g Model: XSR205DU Resolution:  0.00001 g / 0.0001 g
Serial No.: C009071872 ID No.: UAE.WAO.012/2563 Serial No.: C009071872 ID No.: UAE.WA0.012/2563
Capacity: 220 g Capacity: 220 g
Date of Calibration: 2 April 2024 Page 2 of 4 Date of Calibration: 2 April 2024 Page 3 of 4
Environment Condition: Ambient Temperature: 24.5 + 0.5 °C  Relative Humidity: 475 + 25 % Calibration Results: (Continued)
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Range 0-80g
Condition of Equipment: Good Condition . . . o
Condition of This Results of Calibration: Calibration Adjustment: Internal Calibration
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
2. Reference Standards:
Reference Standard Model Serial No. Calibrated By  Certificate No. Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg to 200 B505567572 TCS M23040535 8 April 2024
9 9 {0 200 ’ . - P ) (g (g (g (£ g) K
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Unload 0.000000 0.00000 0.00000 0.0000088 2.00
Thermo-Hygro Meter 608-H1 NFL.BTH 016/23 Quality Reborn QR24-0343 9 February 2025
3. This certification s traceable to ST UNIT 0:00] L 0:00101 -0.00001 010000051, 2100
4. This certificate was certified only for the instrument we calibrated. 0.005 0.005003 0.00499 0.00001 0.0000094 2.00
5. This result of calibration was found accurate as shown on date and place of calibration only. 0.01 0.010003 0.01000 0.00000 0.0000091 2.00
Calibration Results: 0.05 0.049996 0.05000 0.00000 0.0000098 2.00
1. Repeatability of Reading: 0.1 0.100011 0.10000 0.00001 0.000011 2.00
— 0.5 0.500016 0.50001 0.00001 0.000014 2.00
Nominal Value (g ) Standard Deviation of Reading (g)
40 0.0000052 1 1.000003 1.00002 -0.00002 0.000016 2.00
80 0.0000063 2 2.000023 2.00001 0.00001 0.000017 2.00
100 0.000048 5 5.000017 5.00002 0.00000 0.000020 2.00
200 0.000053 10 10.000009 10.00000 0.00001 0.000026 2.00
. Off-Center Error:
2.Off=Centa ° 20 20.000031 20.00002 0.00001 0.000037 2.00
A mass of 100 g was placed and moved to various position on pan.
30 30.000040 30.00003 0.00001 0.000052 2.00
The balance reading obtaired is given in the table. 0
N , 50 50.000028 50.00004 -0.00001 0.000068 2.00
@\ (,Q 80 80.000068 80.00005 0.00002 0.00011 2.00
@ v
1 2 3 4 5 6 (Maximum Difference)
(g )|JCag)|Cg H)jCg )IC9g )|Cg ) (aadi)
100.0002 | 100.0001 | 100.0002 | 99.9999 | 100.0001 | 100.0001 0.0003 ﬁ

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

Certificate No.: 2402283-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Certificate No.: 2400141-001-01
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Serial No.: C009071872 ID No.: UAE.WAO.012/2563 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Capacity: 220 g Bangchack, Prakhanong, Bangkok 10260

Date of Calibration: 2 April 2024 Page 4 of 4

Calibration Results: (Continued)

Calibration Range: 81-200¢g
Calibration Adjustment: Internal Calibration

Page 10of 3

Equipment: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Manufacturer: MEMMERT
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g9 (g (g (9 (£ g ) K Model: UF 55

90 90.00010 90.0000 0.0001 0.00015 2.00

100 100.00006 100.0000 0.0001 0.00015 2.00 Serial No.: B216.1666

110 110.00007 110.0001 0.0000 0.00017 2.00

120 120.00009 120.0000 0.0001 0.00018 2.00 ID No.: UAE.WA0.027/2559

130 130.00010 130.0000 0.0001 0.00019 2.00

140 140.00014 140.0000 0.0001 0.00020 2.00 Order No.: 2400141

150 150.00009 150.0001 0.0000 0.00020 2.00 )
Operation No.: 2400141-001

160 160.00010 160.0001 0.0000 0.00022 2.00

170 170.00012 170.0001 0.0000 0.00023 2.00 ,
Date of Receipt: 11 October 2023

200 200.00016 200.0000 0.0002 0.00028 2.00
Date of Calibration: 11 October 2023
Calibrated by Mr.Worapob Sooktong Approved by &2

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 16 October 2023 ponsible for the Technical 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.

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

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

F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate No.: 2400141-001-01 Certificate No.: 2400141-001-01
Equipment: CHAMBER (Hot Air Oven) Equipment: CHAMBER (Hot Air Oven)
Model: UF 55 Serial No.: B216.1666 Model: UF 55 Serial No.: B216.1666
Resolution: 0.1  °C ID No.: UAE.WAO.027/2559 Resolution: 0.1 °c ID No.: UAE.WAO.027/2559
Manufacturer: MEMMERT Manufacturer: MEMMERT
Date of Calibration: 11 October 2023 Page 2 of 3 Date of Calibration: 11 October 2023 Page 3 of 3
Calibration point: 104.0, 140.0 and 180.0 °C
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Calibration result: e o
Environment Condition: Ambient Temperature ( 28 * 1 ) °C Calibration | Temperature Relative Line Voltage - .
. - Condition o) Humidity (%) (Volt) z 12,
Relative Humidity ( 63 = 2 )% 3
Line Voltage ( 228 £ 1) Vot MIN 2.2 1.4 227 B ! -
MAX 28.3 65.1 229.3 soem
Tablel : Reporting of Temperature wETew
. . N N Calibration Measured Temperature (°C) @ Sensor No.
Condltfon of this results of Calibration: point (Sensor No.9 is REF) T———
1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to o) #1 #2 #3 %4 %5 %6 %7 #8 #9 + (°C)
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controlled Enclosures. 104.0 104.05 | 103.98 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53
- The temperature scale used was based on ITS - 90. 140.0 140.09 | 139.99 | 139.91 | 140.05 | 139.99 | 139.91 | 139.97 | 140.26 | 139.97 0.73
- All data show below were final values and the initial data may be obtained upon request. 180.0 180.46 | 180.33 | 180.25 | 180.28 | 180.33 | 179.96 | 180.31 | 180.64 | 180.16 0.90
2. Reference Standard Instrument : Table 2 : Reporting of Characterization Result
Instrument Model Serial No./ID No. | Certificate No. Due Date Through UUC* Setting UUC* reading (°C) Stability Uniformity Overall Variation
Digital Thermometer 34972A MY49016894 TE 660380-01 | 22 Aoril 2004 | NATIONAL FOOD (&) MIN MAX | Average  (°C) (W) (&)
with sensor RTD CH#201-209/ RTD#201-209 P INSTITUTE 104.0 104.0 104.0 104.0 0.090 0.18 0.38
3. This certificate is traceable to International System of Units (SI Units). 140.0 140.0 140.1 140.0 0.075 0.28 0.47
4. This certificate was certified only for the instrument we calibrated. 1800 180:0 1601 160:0 043 Uiy 058
5. This result of calibration was found accurate as shown on date and place of calibration only. N y ud wil p p " —— it
Note The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "
6. Condition of Calibrated item : Good B v ty g (20% P )

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.

UUC Description :

Time of Record Hour 9 Minute At 104.0, 140.0 and 180.0 °C

Fresh air Damper Open  Position I:I Uniformity = The maximum difference of measured temperatures at any sensors and the measured
Close temperature at the reference location which are observed at the same time.
Not Available Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.
7. Result of Calibration : Without adjustment [:l After adjustment 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 F-CS-012 Revision: 01 Date: 20-04-65




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSCTENSA7028
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration Cert.No.: 24MM293

Page.: 10of 3
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR204
Serial No. : C117635043
ID No. : UAE.WAS.012/2564
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Balance Room (108)
Received order : 11 May 2024

Calibration Date : 11 May 2024

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

}C&mc)\x&'

Approved Signatory

Approved by :

() Ponpan Paipim
() Suwit Imjai
(v/) Kunchit Promprat

Issue Date : 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.

wnaslumuny

Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received :  Used Item Page: 2 of 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 70RCO007 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
(9) (g) (9) (£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
(9) of Reading (g)
100 0.00007
200 0.00007
1
naslununy




DQE Services Co.,Ltd.
DQE S e rVi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nsc-nsl.'nsnozs
CALIBRATION 0404
Equipment : Electronic Balance Cert.No.: 24MM293 CERTIFICATE OF CALIBRATION
Condition As-Received :  Used Item Page: 3 of 3
Reference : 2405-01660C-2
Result of calibration Certificate No. : SP24-018 Page 1of5
2. Effect of off center loadin
A mass of 100 g was placed to various position on the pan. ® y 5 .
The weighing machine reading error obtained is given in the table [ Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
(9) (g) (g9) (9) (g) (9)
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value Location of calibration :  Laboratory 315
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor N .
(9) (a) (9) (+mg) (k) Equipment : UV-Vis Spectrophotometer
Unload 0.0000 0.0000 015 213
1 f:0000 0.0000 . 248 Manufacturer : Agilent Technologies
5 5.0000 0.0000 0.15 213
10 10.0000 0.0000 0.15 2.1
20 20.0000 :0.0000 0.19 2.03 Model : Cary 60
50 50.0001 -0.0001 0.19 2.06
60 60.0001 -0.0001 0.19 2.04
80 80.0001 -0.0001 0.27 2 Serial No. : MY15410009
100 100.0002 -0.0002 0.27 2.03
120 120.0001 -0.0001 0.29 2
200 200.0001 -0.0001 0.31 2 ID No. : UAE.WAT.020/2558
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage n
factor k , providing a level of confidence of approximately 95 %. Received Date : # iy 2024
ol Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : - Approved by : e
y T o pp y ol
( 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 bility to ized national d and to the unit of realized at the ing 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.

ienanslueuny onansluaufL:



DQE Services Co.,Ltd.

DQE S e rVi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

‘3/&3 \

NSC-TISI-TIS 17025
CALIBRATION 0404

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

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25 +5 ‘e
Relative humidity 55+20 %RH
Calibration metheod : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

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 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

DQE Services Co.,Ltd.
DQE S erVi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-018

Calibration Results : Without adjustment

Page 3 of 5

ionaaslunaua

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

420 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

“o 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

40 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

s 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

63 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionansluaIvey




DQE Services Co.,Ltd.

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

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

NSC-TISI-TIS 17025
CALIBRATION 0404

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
23 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
7 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
33 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
30 0.6430 0.6402 0.0028 0.0055 2.00

ionanzluaIAY

DQE Services Co.,Ltd.
DQE - 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NscTaLTs 7028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 333.9 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
472.50 472.4 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
- UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard inty of iplied by the ge factor k ,

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

- * Indicates non TISI accredited

- End of Certificate -

wonazlinya,



DQE Services Co.,Ltd.

DQE S erVi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 A

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSCTISITI 7025

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-008 Page 1of5
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 :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No.: UAE.WAS.006/2552

Received Date : 16 January 2024

Calibration Date : 16 January 2024

Issue Date : 19 January 2024

Condition Instrument : Good

Calibrated by : J-LL) J(‘W Approved by : ‘Z/ﬁ E ‘?ﬁ

( Mr.Tana(zvut 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 MEASUEMENt Ccapavility of e laboratory and it tawsability W rewognized national standards and to the uait of roalized at the

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.

1enas lumuau

FM-708-02 RO1 1/11/2021

DQE Services Co.,Ltd.

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

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NeC-TIsLTS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.:  SP24-008 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 ‘c

Relative humidity 55 +20 %RH
Calibration methed : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

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 : 40 nm.

Scan Speed of UUC: 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1 nm.

s luauA

FM-708-02 RO1 1/11/2021
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DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

NSC-TISL-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-008

Calibration Results : Without adjustment

Photometric Accuracy :

Page 3 of 5

DQE

Services

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

NSC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-008

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0.575 0.0030 0.0031 2.00
420 1.0484 1.046 0.0024 0.0029 2.00
2.1876 2.186 0.0016 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
448 0.5595 0.558 0.0015 0.0034 2.00
1.0239 1.024 -0.0001 0.0035 2.00
2.1230 2:.121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
. 0.5230 0.520 0.0030 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
aagn 0.5181 0.516 0.0021 0.0031 2.00
1.0002 0.999 0.0012 0.0033 2.00
1.9973 1.994 0.0033 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
390 1.0803 1.080 0.0003 0.0030 2.00
2.0373 2.032 0.0053 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 0.0011 0.0031 2.00
633 1.0518 1.051 0.0008 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 2.00
tenatItumIUA

FM-708-02 RO1 1/11/2021

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
3 0.7469 0.748 -0.0011 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
27 0.8674 0.865 0.0024 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
- 0.2919 0.293 -0.0011 0.0051 2.00
550 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.641 0.0020 0.0055 2.00
s luauA
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services \\
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com e e o
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.54 241.1 0.44 0.18 2.00
279.40 278.9 0.50 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 3338 0.42 0.18 2.00
361.26 360.8 0.46 0.18 2.00
418.48 4182 0.28 0.18 2.00
446.70 446.0 0.70 0.18 2.00
453.20 453.1 0.10 0.18 2.00
460.06 459.6 0.46 0.18 2.00
536.90 536.4 0.50 0.18 2.00
637.94 637.6 0.34 0.18 2.00
440.74 440.1 0.64 0.18 2.00
472.22 472.0 0.22 0.18 2.00
513.70 513.5 0.20 0.18 2.00
528.72 528.2 0.52 0.18 2.00
574.60 5743 0.30 0.18 2.00
585.48 585.0 0.48 0.20 2.00
684.63 684.2 0.43 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.8 0.48 0.18 2.00
807.16 806.8 0.36 0.18 2.00
879.70 879.2 0.50 0.18 2.00
Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of U is stated as the standard of ltiplied by the ge factor & ,
which for a normal distribution dstoa ge probability of app y 95%
- * Indicates non TISI accredited '
- End of Certificate - laﬂa'ﬁ‘h-lﬂ'n]ﬂu

FM-708-02 RO1 1/11/2021



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 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 24 -
Calibrator 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24p1252 11 Apr 24 10 Apr 25 -
- (Thailand-Japan)
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1860 2 Jun 23 1Jun 24 -
(Thailand-Japan)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -

(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 |Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 24-AFM-010 23 Jan 24 22 Jan 25 -
41461922008 Co., Ltd.
2 [Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 24P1370 22 Apr 24 21 Apr 25 -
(Thailand-Japan)
3 |Dial Thermo-Hygrometer Total Dust Barigo, Germany - Technology Promotion Association 24H758 10 Apr 24 9 Apr 25 -

(Thailand-Japan)




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 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
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NAC Accredited calibration laboratory {, ////-\\\ \} N AC
e o S > = # 2, N
JIRANATEE ASSOCIATES CO.,.LTD. ISO/IEC 17025:2017 AR JIRANATEE ASSOCIATES CO.,LTD.
feeToTe 170e NSC —TISI - TIS 17025
Jiranatee Associates Co. Ltd CALIBRATION 0367 ALIBRATI
63/14-15, 67/35-36 C ON 0367
P 7,7/1, Rd. Watthapra, Bangkok Flow measurement laboratory Continuation of Certificate of Calibration Number COF-002-66 Page 2 of 2 Pages
Bangkok 10600 (Thailand) Calibration services department.

Tel: +6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Web site: www . jiranatee.com
MEASUREMENT RESULTS:

CE RT' F I CATE OF CALI BRATI 0 N The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was 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.

Certificate No. : COF-002-66 Page 1 of 2 Pages
Table 1: The results of @ Standard calibration data
MEASUREMENT ITEM : Top Load Orifice Calibrqtlan procedure: ) : ) Flow rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
MANUFACTURER : Andersen Instruments The Orifice gas flow device was calibrated against Plate [Pa] [Ta] [Tm] ¥
MODEL/TYPE 1 G25A Standard Rotary Displacement Meter (Roots m*/min mmHg °c g mmHg inH,0 m*/min
SERIAL NUMBER 11801 r::i’s} e’:i‘:i f:,fb/rlg':‘i/nw ‘EZ?’,,;"E Wig004 1 0.701 754.115 23.87 23.10 55.600 1626 1273 0.648
1D NUMBER : UAEANV.051/2547 GEIETN 2 0.997 754.083 23.80 23.23 61350 3.236 1.795 0914
CONDITION AS-RECEIVED : Used item Traceability: 3 1.121 754.005 23.81 23.20 41.923 4.338 2.079 1.057
CUSTOMER : United Analyst and Engineering Consultant Co., Ltd. This certificate provides a trateability of The g iii; ;;gggi ;:;é gig ;gii: ;ig; ig;}i ;;g;
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, measurement to recognized the national g . i 5 g . A 5
Bangkok 10260 standards; and to realization of the international
system of units (SI) through the VSL (National Slope (m): 1.98463
RECEIVED DATE : 07 Jul 2023 Metrology Institute of Netherlands) via Certificate
Int t (b): -0.01636
MEASUREMENT DATE :14Ju1 2023 number: 62211901 ntersept{d]
ISSUE DATE £ 18 Jul 2023 Carrelation coefficient (r): 0.99972
Uncertainty of Measurement: . 3, o
The reported uncertainty of measurement is based Uncertainty (k=2): 0.015 m’/min
ENVIRONMENTAL CONDITIONS: on the standard uncertainty multiplied by a
Ambient condition in the laboratory are as follow: coverage factor k=2, Which for a normal
- istribution c ds to a coverage pi ility
Temperature :23.0£3.0 (s ) . S i ” .
Relative Humidity .55.0415.0 %RH of appr 95%. The uncertainty Table 2: The results of Q actual calibration data
. e 5 has been determined in accordance with the GUM z
Atmospheric Pressure :1010+10 hPa “Evaluation of measurement Flow rate T T Ap_meter Ap_Orifice Standard Flow [Qg]
data - Guide to the expression of uncertainty in Plate . [Pa] [l‘a] [‘l;m] Y
measurement’ m’/min mmHg C of mmHg inH,0 m*/min
CALIBRATION CONDITION: 1 0.701 754.115 23.87 23.10 55.600 1.626 0.800 0.651
Preconditioning : 24 hours at ambient conditions. 2 0.997 754.083 23.80 23.23 61.350 3.236 1129 0917
Measurement Condition : The average values during measurement are 23.9 “C and 54.5%RH. 3 1.121 754.005 23.81 23.20 41.923 4.338 1.307 1.061
4 1172 754.004 23.72 23.16 30.933 4.891 1.388 1.126
5 1.410 753.994 23.76 23.18 29.415 7.159 1.679 1.357
NOTED: The certificate is valid only to the item calibrated on date and place of calibration.
Slope (m): 1.24306
Intercept (b): -0.01029
TABULATION OF RESULTS:
The table on next page give the measured values. Correlation coefficient (»): 0.99972
Uncertainty (k =2): 0.015 m*/min
***End of Certificate of Calibration***
Calibrated by: NAC 2%? ppi d signatory: NAC

Mr. Parinya Booncharoen

JRANATEE ASSOCIATES
Calibration Department Manager ©.Lm

[ Mr. Sorawit Thachalad
[ Miss Jittraporn Lertsomphol

JIRANATEE ASSOCIATES CO.,LTD.

lenasluAuAY

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



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

Procedure used:

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

U Tube Manometer
Dwyer
1221-36-W/M
UAE.EFM.078/2566
Used Item

03 April 2024

11 April 2024

2404-0118WSC

(23 £2) °C
(50 £ 15 ) %
1011 mbar

Certificate No. : 24P1252
Page: 1of 2

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

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

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

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

1) Pressure Calibrator

Model Serial No.
PC106P 1189

Certificate No.
MP-0176-23

Due Date
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

Issue Date :

17 April 2024

Approved Signatory :

[ ]1Phalinee Prabpaipal
[ ]Sura Suwannasri

[V/] Attapol Panurach

enaslumuny

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
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
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 inHz0 to 36 inHz0
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
-10.10
-11.10
-12.10
-13.10
-14.10
-15.10
-16.10
-17.10
-18.00

Ap
0.00
2.00
4.00
6.00
8.00
10.00
12.00
14.05
16.05
18.05
20.10
22.10
24.10
26.10
28.10
30.10
32.10
34.15
36.00

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

by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-000-

Emor
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.15
0.20

Cert.No.: 24P 1252
Page: 2 of 2

wneaslumuny




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

o,
SN2

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  $-52%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i‘aﬁi@% 'y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/f/fl\?\\ E\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 s NSC-TISI-TIS17025

CALIBRATION 0008

Certificate No. : 23P1860

Certificate of Calibration B ;

Aneroid Barometer

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.

Barigo

UAE.ANV.153/2550
Used Item

26 May 2023

02 June 2023

2305-0919WSC
(28 g2 °€

Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

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

(50 £ 15 ) %

1006 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result

of calibration

1.Reference standards instruments :

Instrument Model Serial No.

1) Standard Barometer

Certificate No. Due Date

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.This result of calibration instrument was in absolute pressure.

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew
08 June 2023

Issue Date :

Attapo/ P

[ ]1Phalinee Prabpaipal

Approved Signatory :

[ ]Sura Suwannasri

Attapol Panurach

nanslumun
B 0316960

Cert.No.: 23P1860
Page: 2 of 2

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

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

Applied Pressure (hPa) 963.65 | 975.02 | 984.39 | 993.78 | 1002.66 | 1011.75 | 1020.25 | 1030.28
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) -3.65 -5.02 -4.39 -3.78 -2.66 -1.75 -0.25 -0.28

Decreasing Pressure

Applied Pressure (hPa) 1030.28 | 1020.59 | 1012.07 [ 1002.79 | 993.81 | 984.44 | 975.05 | 964.28

UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0

Error (hPa) -0.28 -0.59 -2.07 -2.79 -3.81 -4.44 -5.05 -4.28

The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration

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

-000-

AHapel F.

LT



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ;‘E% 1Y
s HY
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 "/,,////a\\? Ef!
YWy “

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N

T
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-SI-TIS‘INZS

CALIBRATION 0008

Certificate of Calibration Gettificats No.2. 23tin2en

Cert. No.: 23H1201

Page: 1of 2 Page.: 2 of 2
Result of Calibration:- Before Adjustment
Equipmant ; Risl Therme=kygrometse Function: Humidity Measurement
Mamifacturer Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of Ref Standard uuc* Uncertairit
Model : 2 Corporate Services 3: Equipment Calibration and Testing Services. ETSIEREE! e ertainty
Serial N Temperature ~ Humidity Reading Error of Measurement
eria 0.: -
(°C) (%R.H.) (%R.H.) (%R.H.) (=%R.H.)
ID No.: UAE.EMA2.014/2555 25.0 401 55 14.9 1.6
Condition As-Received: Used Item 25.0 60.0 66 6.0 7
Received Date: 26 May 2023 20 800 s =240 14
Rl g mDate: foo'\ga} 20223023 Result of Calibration:- After Adjustment
o une
F ion: idi
Reference: 2305-0919WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. aretion Humdily Megstrerment
i i + L
Ambient Temperature: (25 * 3 ) °C . . Reference Standard uuc* Uncertainty
Relative Humidity: (50 +20) % Al 5ol tdamsdk A1, Sukhtmut Roec. Temperature Humidity Reading Error of Measurement
Bangchak, Phrakhanong, Bangkok 10260 c) (%RH.) (%RH.) (%R.H.) (+%R.H.)
25.0 40.1 46 5.9 1.6
Procedure used: Calibration were conducted using in-house calibration procedure CP-H02 according to comparison 25.0 60.0 60 0.0 Fif!
with standard chilled mirror sensor for humidity measurement function and comparison with standard 25.0 80.0 75 -8.0 1.9

temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration Result of Calibration:- Without Adjustment

1.Reference standards instruments : Function: Temperature Measurement
Instrument Model Serial No. Certificate No. Due Date Standard uuc* Uncertainty
1) Hygro-M2 Dew Point Monitor 5112 2360195 20703 02 Aug 2023 Temperature Reading Error of Measurement
2) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024 (°C) (°C) (°C) (x°C)
2.The certificate is valid only to the item calibrated on date and place of calibration. 19.987 20.0 0.013 0.72
3.This Certification is traceable to the International System of Unit maintained through:- 30,018 SO0 <0016 0.72
39.944 39.0 -0.944 0.72

-National Institute of Standards and Technology (NIST) , The United States of America

-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008 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%.

-000-

Approved Signatory : K/}W’L
1/ Chakrit Waewwanjua /‘/)yw‘L
[ ]Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

Calibrated by :  Somchai Dumwor
Issue Date : 07 June 2023

enanslumun
B 0316275

onemiluenynn



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

afas

INNOVATIVE . -
— = = ANSI National A on Board

WAiin BuTunfivl Suawguiig $1ke ACCREDITED
CALIBRATION LABORATORY
AC-2961

Page 1/2

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement Item : Air Flow Meter

Manufacturer ¢ TSI

Model 1 4146

Serial Number 1 41461922008

ID : UAE.EFM.224/2562

Location of Calibration : LAB 4 AIR VELOCITY METER
Calibration Environment and Details

Temperature $231C+£35C
Humidity : 55 %RH =20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 18 October 2023
Calibration Date : 23 January 2024

Calibration Procedure

Certificate No : 24-AFM-010 Rev.1

Request No : Req-2023-2235

Sensor Model : -

Sensor Serial Number : -

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

Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 Low flow 18501010006 Sensidyne 12 July 2024
Air Flow Meter Gilibrator 3 Standard flow 19031011003 Sensidyne 12 July 2024

Temperature meter GT 11 08000057 Qreborn 27 February 2024
Pressure meter CPG2400 41000KDU/651882 TPA 9 November 2024

Traceability :
This Certificate is traceable to SI Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

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

This Certificate was issued to replace to Calibration Certificate No. 24-AFM-010

Calibration By : ",e/

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By : M ’{‘_1

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 24 April 2024

Lﬂﬂﬂ'ﬁ"hjﬂ'mﬂﬂ

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

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

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

INNOVATIVE

NS paian
ACC

uatin BuTunfiv Buanjuiua e

CALIBRATION LABORATORY
AC-2961

Page 2/2

Result of Calibration :

Certificate No : 24-AFM-010 Rev.1

Request No : Req-2023-2235

Temperature Pressure STD uuc Error Uncertainty
(n(,') (kPa) (I/min) (I/min) (I/min) (1/min)
24.40 101.19 0.020 0.020 0.000 0.0013
24.30 101.15 0.050 0.050 0.000 0.0033
24.40 101.13 0.099 0.100 0.001 0.0028
24.50 100.95 0.200 0.202 0.002 0.0056
24.60 100.91 0.501 0.500 -0.001 0.0074
26.60 100.96 0.994 1.000 0.006 0.015
24.50 100.90 1.691 1.701 0.010 0.025
24.60 100.92 1.997 2.011 0.014 0.029
26.60 101.20 2.993 3.020 0.027 0.042
24.50 101.20 4.019 4.000 -0.019 0.056
24.60 101.20 5.024 5.006 -0.018 0.070
Note STD : Standard UUC : Unit Under Calibration
- UUC Reference Condition : At 21.1 °C, 101.3 kPa, Air
- Flow Rate was corrected for non-standard operating condition by using equation :
Pres Tmea:
Qmeas = Qref X ——
Pres Tres
where  Q = Flow Rate P = Absolute Pressure T = Absolute Temperature

Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

I.ﬂﬂﬂ']‘ihiﬂ']‘l.lﬂu

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

FM-708-AFM-01 Rev.00 Issue date 01/07/19
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ila%
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 //@C

Yl WY

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration  certfiet® :‘;f i

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 : 111M8 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

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

enaslumuny

Cert.No.: 24P1370
Page: 2 of 2

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

Increasing Pressure

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 & = 2, providing a level of confidence of approximately 95 %.
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Certificate No. : 24H758

Certificate of Calibration
Page: 1o0of2

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.EMA2.013/2555

Condition As-Received: Used Iltem

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

(50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity:
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 :  Chakrit Waewwanjua
Issue Date : 18 April 2024

Approved Signatory :

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

enaslumuny

Result of Calibration:- Without Adjustment

Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Error
(°C) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 46 5.9
25.0 60.0 61 1.0
25.0 80.0 70 -10.0

Result of Calibration:- Without Adjustment

Function: Temperature Measurement.
Standard uuc*
Temperature Reading Error
(o) c) ()
20.007 21.0 0.993
25.032 255 0.468
29.997 30.0 0.003
35.010 345 -0.510
40.019 39.0 -1.019

UUC* : Unit Under Calibration

Cert. No.: 24H758
Page.: 2 of 2

Uncertainty
of Measurement
(*%R.H.)

1.6
1.7
1.8

Uncertainty
of Measurement
(#°C)

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.
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Cert.No.: 23CH1226

NSC-TISE-TIS17025 Page.: 20f3
CALIBRATION 0008

TN
ROARE

Condition of this calibration result
1. Reference Standard Instrument : -

Cert.No.: 23CH1226

Page.: 10f3 Instrument Serial No. 1D No. Cert. No. Due Date
N 1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
Certificate of C alibration 2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

Equipment : pH Meter

Manufacturer : Horiba 2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

Model : LAQUA-PH210 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Serial No. : HA1G0019 Buffer Solution Manufacturer Lot No. Exp. date

ID No. : UAE.EFM.202/2664(EFM.pH.10/64) pH 4.008 CPA chem 913598 14 July 2025

Condition As-Received: Used Item pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

Received Date :
Calibration Date :
Reference :
Submitted by :

g | [ o | ey o
Unit Under Value Voltage Actual Reading Measurement factor
Ambient Temperature : (25 = 2.5) °C Calibration Input
Relative Humidity : (50 = 15) % pH pocy oy oH (xmV) k
Calibration Procedure : In - house method : pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
- CP-CH5 by direct measurement with standard S/N.: HA1G0019 7.00 0.00 0.2 7.00 0.058 2.00
voltage calibrator and direct measurement with 7.00 0.00 0.2 7.00 0.058 2.00
certified reference material (CRM) 10.00 177.48 177.2 10.01 0.058 2.00

Calibrated by :

Approved by :

(\/) Saithip Meangmai

( ) Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

26 September 2023

27 September 2023

2309-0881WSC-4

United Analyst and Engineering Consultant Co.,Ltd.

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Sailly

Approved Signatory

2 October 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

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 Scrvices 3 : Equipment Calibration and Testing Services.
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Cert.No.: 23CH1226
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.01 141.5 0.0079 2.00
S/N.: - 6.986 6.98 -34.9 0.011 2.00
6.986 7.00 -34.2 0.011 2.00
9.997 10.01 -205.7 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : -
Dimension of probe;
- Length : 103 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°C) (°c) (£°C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

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