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RECALIBRATION
DUE DATE:

August 3, 2023

,\
TISCH P

Environmental

% ;.é 2/%% .

Calibration Certification Information
Cal. Date: August 3, 2022 Rootsmeter S/N: 438320 Ta: 296 °K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 710725
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) {(m3) {(m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3740 3.2 2.00
2 3 4 1 0.9780 6.4 4.00
3 5 6 1 0.8730 7.9 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 10 1 0.6870 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/AH( Pstd Ta Qa AH( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870 0.7183 1.4080 0.9957 0.7247 0.8895
0.9828 1.0049 1.9912 0.9914 1.0137 1.2579
0.9808 1.1234 2.2262 0.9894 1.1334 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9743 1.4182 2.8160 0.9829 1.4307 1.7789
m= 2.00936 m= 1.25823
QSTD b= -0.03294 QA b= -0.02081
r= 0.99998 r= 0.99998
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
= Pa Tstd - :
Qstd= 1/m (( \/AH( P2 )( & )) ) Qa= 1/m (<1/AHK Ta/Pa )> b>
Standard Conditions
Tstd: 298.15 °g RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

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

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002
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CERTIFICATE No : 22M8888
REFERENCE No : 66223-2

PAGE: FOE 2

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE

MANUFACTURER SHIMADZU

MODEL AF225WD

SERIAL No D316301828

ID No LAB-BL-003

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI
11110

CALIBRATED BY ATSAWIN Y.

CALIBRATION DATE 01-Aug-22

APPROVED BY

ISSUED DATE 02-Aug-22

RECEIVED DATE 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M8888 PAGE :2 OF 2

Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL : AF225WD
MANUFACTURER 3 SHIMADZU S/N : D316301828

ID No : LAB-BL-003 RECEIVED DATE : 01-Aug-22

AIR PRESSURE 2 1005mbar + Imbar CALIBRATION DATE : 01-Aug-22
AMBIENT TEMPERATURE 2 2HC 1P C RELATIVE HUMIDITY : 56 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M2103235S 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50.000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
SN 4 2 100.0000
3 100.0000
2 3 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA /

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCER
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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EMVIE SESVICE co., Lo, 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 25 August 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 43C-65967-356

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature_ 255 °C Humidity:_51 _%RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 399.4 -0.2
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart

450
400
350
300
250
200 - ater
150
100
50
o
o 0.0 400
Reference (PPB)

Reading (PPB)
g
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 25 August 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
Model: 42C S/N: 0514811452
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
S/N: 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment: Temperature__25.5 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 398.9 400.0 -0.3
NOx 0.1 0.0 0.1 399.1 400.0 -0.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 1 398.9
o 400 400.0
Z
T 350 /.
T 300
5]
e 250
[
s O SN
[}
Z 150
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
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Analyzer Performance Test

Calibrated Date: 26 August 2022

Instruments Information

Analyzer Type: CO Analyzer

Model: 48C

Manufacturer Thermo Environmental
S/N: 0514811738

Calibration System

Calibrator Unit

Standard Gas

SIN: 1924

Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM

Cylinder number EB0129027
Expire Date: 29 Oct. 2027

Environment: Temperature__25.5 _°C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.2 0.2 44.6 45.0 0.9
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/I 45.0

40
=
g 30
=
é 20
Q
& 10

0.0
0§02 446
Reference (PPM)
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Analyzer Performance Test

Calibrated Date: 18 May 2022

Instruments Information

Analyzer Type: Methane-NMHC Analyzer Manufacturer Thermo Environmental
Model: 55C S/N: 0515611965
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 181.0 PPM
S/N: 705 Propane 180.7 PPM
ZERO AIR Genearator APl Model 701 Cylinder EB0123130
SIN: 1924 Expire Date: 3 Oct, 2027
Environment: Temperature__ 25 _°C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppm) (ppm) (ppm) (ppm) (ppm) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -1.0
NMHC 0.1 0.0 0.1 17.8 18.0 -1.3
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppm) (ppm) (ppm) (ppm) (ppm) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.8
o 18 18.0
£ 16 4“‘/‘
g 4 ~
§ 12 // —e— After
5 10
g 8 ---m--- Before
©
£ 6
4
2 0.1
0
0.09-0 18.0
THC Reference Value (ppb)
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Calibratech Co.,Ltd. _ A e
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION D03
Tel{02) 964‘521 1 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech..cal@hotmail.com
Certificate of Calibration
Certificate No. : 64-400590-1 Page : 1 of 2
Submitted by : Pacific Laboratory Co.. Lid !
145358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong. Nonthaburi 11110 Phailard
Equipment : Digifal Thermometer with Thermistor probe
Temperature Indicator
Manufacturer : Eutech Model : pH 700
Range : N/A "C Resolution : 0.1 C
Serial No. : 2841305 IDNo. : LAB-P11-002
Thermistor prabe
Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No. : PHSTLMBOIP (049 ID No. : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory. Pacific Laboratory Co.. | «d
Ambient Temperature : Q35102400 "C
Relative Humidity : (5010 53) %
Linc Voltage : (220.010222.0) VAC
Date of Received : 26 November 2021
Date of Calibration : 26 November 2021
Date of Issue : 27 November 2021
Calibrated by : Bunjerd Masri
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature,

The wmpcerature scale used was based on 1TS-90

Reference Standard Instruments : This cenification is traceable to the International System of Units
1. Platimum Resistance Thermometer (PRT)

1D No. Cert, No.  Due Datg ‘Traccability

400002 TT-0050-20 18 Jun 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermomeier

1D No, Cerl. No.  Duc Date Traceability

JUU0A3 200612 17 Feb 2022 National Institute of Metrology Thailand (NIMT)

The Uneertainties are for a conlidence probabilily o Fapproximately 95%
Bl

This cerificate may not be reproduced ather than in full except with the prior written approval of the Calibratech Co., L.

@anu\wf
AL-F0031-03


User
Rectangle


CAL

Calibratech Co.,Ltd.
7/106-7 Moc 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthaburi 11120
Tel.(02)964-6211 Fax{02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cil@hotmail.com

Certificate of Calibration

Certificate No. :  64-400590-1 Page : 2 of 2
Result of Calibration : Without Adjustment

UUC Condition As-Received 1 Goad

Function : Temperature measurement
Immersion Deptl | Standard Reading| UUC Reading Correction Uncerlainty
( mn.) ("c) ("C) ("C) (¢
115 25.003 249 [V} 0.19
Remark

UUIC : Unit Under Calibration

This result of calibration was found aceurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty muyltiplied by a coverage factork 2,

providing a level of confidence of approximately 95%

EeE

MRS

Al1-F0031-03
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Calibratech Co.,Ltd. NSG-TIS(-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabuzi 11120 CALIBRATION 003D
Tel.(02) 964-6211 Fax.(02) 964-5155, e-meil : calibratech. cal@yahoo.com, calibratech..cal@hotmail com

Certificate of Calibration

o7, Igv\‘

o

Certificate No. : 64-420130-1 Page : 10f2
Submitted by : Pacific Laboratory Co., Ltd.
14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand
Equipment : pH Meter with clectrode
pH meter
Manufacturer : Eufech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 2841305 1D No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 2925294
Environment : On site calibration was casried out at the Laboratory, Pacific Laboratory Co., Ltd.
Ambient Temperature : (23410 23.8)"C
Relative Humidity H (52t055) %
Date of Received : 26 November 2021
Date of Calibration : 26 November 2021
Date of Issue : 26 November 2021
Calibrated by : Bunjerd Masri

Calibration Method : In-house method CAL-M420] direct measurement by using standard voltage-calibrator

and using certified reference material (CRM)
Reference Standard Instruments :  This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Trageability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No. Exp. Date Traceability
4.004 61218215 769926 15 May 2022 CPA chem
6.985 61223875 769927 15 May 2022 CPA chem
9.963 61208865 769928 15 May 2022 CPA chem

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibraiech Co.,Ltd.

e
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Calibratech Co.,Ltd.
7:106-7 Mdo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noathaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-moil : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com:

Certificate of Calibration

Certificate No. : 64-420130-1 Page : 2 0f 2

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH nieter

Performing standard curve by Multiproduct Calibrator at pH (4,7.10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uticertainty
at iominal pH (mv) (pH) (pH)|( mV) (mv) (xmVv)
177.4%00 4 400 | 1775 0.0 0.12
47,10 0.0000 7 700 | 0.0 0.0 0.086
-177.4800 10 10.00 | -177.5 0.0 0.12
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustivient Curve | Standard Buffer | UUC Reading Correction Uncertainty
al nontinal pH (pH) (pH) {pH) (+pH)
! 4.604 4.00 0.60 0.011
4,7, 10 6.985 7.00 -0.01 0.020
9.963 10.00 .04 0.053

Remark
UUC : Unit Under Calibration

This sesult of calibration was found accurate as shown on date and place of calibration only.
This reparted uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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QUALITY CALIBRATION CO.,LTD.

\\‘“w’ "/’1

- | SN %
[£] 'E’ 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ﬂ\ﬁv ’!, _
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = 3 -
e B340 (66) 19401523, Fex (662 N RN
| E ok Www.qcallbratlon.com Gl FONY NSCTRETI 025
thyli\e CALIIRATION 0043
CERTIFICATE No : 21M7483 PAGE: 10F2

REFERENCE No : 62011-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : DRAGON 204

SERIAL Ne i 1200500387

ID Ne | : LAB-BL-002

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

11110
CALIBRATED BY : ' ATSAWIN Y.
CALIBRATION DATE : 06-Aug-21
7
APPROVED BY .
ISSUED DATE : 07-Aug-21
RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO.. LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662)421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
CERTIFICATE No : 21M7483 PAGE:20QF2
Calibration Report
EQUIPMENT DIGITAL BALANCE MODEL : DRAGON 204
MANUFACTURER METTLER TOLEDG S/IN : 1200500387
ID No LAB-BL-002 RECEIVED DATE 06-Aug-21
AIR PRESSURE 1009mbar £ 1mbar CALIBRATION DATE 06-Aug-21
AMBIENT TEMPERATURE 24°C%1°C RELATIVE HUMIDITY 49 %RH % 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS, LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) STANDARD WEIGHT SET

MODEL SERIAL No CERTIFICATE No
E2 QK-1-151 €02210415

DUE DATE
09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT--

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION - WITHOUT ADJUSTMENT

L. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000042 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (¢ g)
0.000 0.0000 0.0000 0.000073
0.001 0.0010 0.0000 0.000073
0.010 0.0100 0.0000 0.000074
0.050 0.0500 0.0000 0.000075
0.100 0.1000 0.0000 0.000074
1.000 1.0000 0.0000 0.000075
2.000 2.0000 0.0000 0.000075
5.000 5.0000 0.0000 0.000077
20.000 20.0000 0.0000 0.000085
50.000 50.0000 0.0000 0.00013
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING ()
| , 1 100.0000
3 4 2 99.9999
3 100.0001
2 5 4 99,9999
g 5 100.0000
’ OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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CERTIFICATE No : 21T7487 PAGE:10F 2
REFERENCE No : 62011-5

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : AQUA LYTIC
MODEL : TC1358
SERIAL No : 0614/000033
1D No : LAB-IB-001
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110
]
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 06-Aug-21 ) |
i
y 4
APPROVED BY : |
ISSUED DATE : 07-Aug-21
RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD. !
F-GOi0 REV : 02 i
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ; 21T7487 .PAGE:20F2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUA LYTIC

MODEL : TC135S

ID No : LAB-IB-001 S/IN 06147000033

RECEIVED DATE i 06-Aug-21 CALIBRATION DATE 06-Aug-21

AMBIENT TEMPERATURE : 30°Cx1°C RELATIVE HUMIDITY 50 %RH = 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 om,
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 om. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No .DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764 10-Jut-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4, Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 4
Instrument Condition : Normal
5 Chamber Size (W*L*H); 55%42%70 ¢m _
i CHAMBER PERFORMANCE
8 "9, Controller Indicating | Temperature | Temperaturc Overall
/ 21 Temperature | Temperature Stability Uniformity Variation
FRONT Y ) =°C) (°C) (°C)
20.0 20.0 0.28 0.15 0.65
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) | #1 [ #2 #3 #4 | Ref. 5 | #6 #7 #8 #9 (* °C)
20.0 20.0 19.95 | 19.96 | 19.97 | 19.95 | 20.00 | 19.97 | 19.94 | 19.89 | 19.99 0.38

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CERTIFICATE No : 21T7486 PAGE: 1 OF 2
REFERENCE No : 62011-4

Certificate of Calibration

EQUIPMENT H WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNB22

SERIAL No H 1514.0184

ID No : LAB-WB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY E PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE H 06-Aug-21
APPROVED BY :

ISSUED DATE : 07-Aug-21
RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., L'TD.

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalib-ration.}com

CERTIFICATE No : 21T7486 PAGE:20F 2
Calibration Report
EQUIPMENT : WATER BATH
MANUFACTURER H MEMMERT MODEL : WNB22
ID NUMBER LAB-WB-001 SERIAL NUMBER L514.0184
RECEIVED DATE 06-Aug-21 CALIBRATION DATE 06-Aug-21
30°C+1°C RELATIVE HUMIDITY S0 %RH £ 10% RH

AMBIENT TEMPERATURE

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR

CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENGE LOCATION) UNDER NO ILOAD CONDITION,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 21T6761 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.5
7 ? Overall. Variation of Line Voltage (V) : 11
I Instrument Condition : Normal
B ' BATH PERFORMANCE
/ Controller Indicating | Temperature Temperature Overal]
= Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION GY) O &°C) 0 °0)
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
. 95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 43 #4 Ref. 5 *°0)
85.0 85.0 84.59 84.60 84.53 84.58 84.65 0.23
95.0 95.0 94.59 94.58 ©4.60 94.54 94.63 0.24

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 2177484 PAGE:10F 2
REFERENCE No : 62011-2 :

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL i UNSS

SERIAL No : B214.1879 )

ID No : LAB-OV-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY H PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 06-Aug-21
APPROVED BY : |

ISSUED DATE : 07-Aug-21
RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T7484 PAGE:20F?2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UNS55

ID No : LAB-OV-001 S/IN B214.,1879

RECEIVED DATE H 06-Aug-21 CALIBRATION DATE 06-Aug-21

AMBIENT TEMPERATURE : 30°Cx1°C RELATIVE HUMIDITY : 50 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE

UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL ERIAL N CERTIFICATE No DUE DATE
1) DATALOGGER WITH TC TYPEK HYDRA 2635A 7301307 21T6764 10-Jul22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (T HAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4/ Overall Ambient Temperature around the Chamber (°C) variation : 2
1 2 L Overall Line Voltage (V) variation : 9
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
(] Controller Indicating Temperature Temperature Overall
/ 7E Temperature | Temperature Stability Uniformity Variation
FRONT O &) &°C) ) °C)
104.0 104.0 0.42 0.94 1.35
180.0 180.0 0.41 1.13 1.60
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) | #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (°C)
104.0 104.0 103.89 | 103.72 | 103.48 | 103.59 | 103.70 | 103.49 | 103.49 104.20 | 103.67 0.78
180.0 180.0 179.68 | 179.51 | 179.35 | 179.12 | 179.36 | 179.17 179.26 | 180.03 | 179.97 1.1
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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Cert. No.: 22TM563

Certificate of Calibration rese ter
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : V615.0187
iD No. : UAE.MIC.003/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory
Received Order : 7 April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Prawit Sodavitchit

Approved by :

() Pornthippa Tameyakut
{¥) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 18 April 2022

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.

naslumugy
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Cert. No.: 22TM563
Page.: 2 of 3

Incubator
Used Iltem
2204-00160C-1

Equipment :
Condition As-Received :
Reference ;
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 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 Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022

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.

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
"2t | Beginning Finished
, ) Temp. (°C) 26 26
REL.Humid. ( % ) 60 62
- S AC Supply ( Volt ) 220 220
3 (ret) * r
H e iH2Z
e 8 Position : FLERNOId:
7 ID No.:
Wiz o A ° 1 |_15RTD2/11
- 2 ] 15RTD2I1 2
h w o 3  15RTD2/13
Probe Installation Details : Dimension of Chamber : 4 ”_Mi’,i_
as= 50 cm = 050 m 5 15RTD2/15
b= 50 cm . 064 m 6 __15RTD2/16
c= 5.0 cm = 0.80 m 7 _--JSRT%Q
Capacity= 026 m? s 15RTD2/18
9 (ref.) 15RTD2/19

nasluauay

a 1104310
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Equipment : Incubator Cert. No.: 22TM563

Condition As-Received : Used ltem Page.; 3 of 3

Reference : 2204-00160C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuct yucr Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°c) (£°C) (°C) (°C) (£°C) k
35.0 35.0 35.0 0.12 0.53 0.79 0.30 2

Calibration Measured Temperature ( °C )
Point . Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.170 35.167 34,938 34.844 34.816 34.854 34.584 34.730 34.780

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 ¥arijation : 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 muiltiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-

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

534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 prranl TIS\WOZ.’:
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
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Cert. No.: 22TM565

Page.: 10of 3
L3 L L4
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L414.1407
ID No. : UAE.MIC.006/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, | i‘
‘ Bangchak, Phrakhanong,
Bangkok 10260
Location : Microbiology Laboratory
Received Order : 7 April 2022
Calibration Date : 7 April 2022
Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
Calibrated by : Prawit Sodavitchit

Approved by :

() Pornthippa Tameyakui
(/) Malee Butkruea
{ ) Suwit Imjai

issue Date : 18 April 2022

The Uncertainties are for a conﬁdence probability of approximately 95%

This certificate may not be reproduce other than in full. except with the prior written

: | |
Approval of the head of Corporate Services 3 : Equipment Calibration nalf%ﬂ " ﬂ Q u ﬁ u
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Cert. No.: 22TM565
Page.: 2 of 3

Equipment : Water Bath
Condition As-Received :  Used ltem
Reference : 2204-00160C-4
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-0T04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( iPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022

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.
Result of Calibration :- (* ) Without Adjustment

Function of UUC*: Temperature Source
Environmental AC Voitage Supply
(°C) (%R.H. ) ( Volt )
Beginning of Calibration 26 62 220
Finished of Calibration . 26 65 220 : n
- Ref. Std.
Position : ID No.:
1 70RC143
< - 2 70RC144
P 3(ref) i 3 70RC145
i 4 70RC146
: 5(ref.) 70RC147

Front

Ltane
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Equipment : Water Bath Cert. No.: 22TM565
Condition As-Received : Used item Page.: 3 of 3
Reference : 2204-00160C-4

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Calibration uuc* uuc* Average* Standard Reading ( °C )

point Sefting Reading Position

(°c) (°c) (°c) 1 2 3 4 5 (ref.)

44.5 44.5 445 44,424 44,409 44,478 44.470 44.581
Calibration Uniformity | Stability Uncertainty Coverage

point Factor

(°c) (°C) (x°C) (£°C) k

445 0.22 0.039 0.15 2

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

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.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UucC* : 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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National Food Instifute, Ministry of Industry, Thailand \/

2008 Sot 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phiat District, Bangkok 10700, Thaland. ‘ ' f'

C-TISI-TIS 17025

CiLIBRATION o Tel : +66 {0) 2LaE BBEBB Fax : +66 [0) 2LEE BSSB Webshe : www.nflorth E-mall : cal@nfl.octh ,\",:;:‘,‘,y ':dma"::«‘::
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Calibration Certificate
Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS603S/01
) ¥
Serial No.: B007010311
ID No.: UAE.MIC.008/2553
Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by Mr.Jumpon Pimsri A
Scientist
Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The uncertainties are for a cornfidence probability of approximately 95%

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceabllity to recognized natiorial 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. LANRDS Uﬂm&l
L ]

F-CS-009 Revision: 00 Date: 14-12-61
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-, Nafional Food Institute, Ministry of Industry, Thailand \/

2008 Sal 35, Arun Amarn Road, Bang Yi Khan Subdisirict, Bang Phlat District, Bangkok 10700, Thailand. l I '

NSC-TISI-TIS 17025 Tol ;4 : : Aflorth E-mall :

CALIBRATION 0067 el . +B6 (0] 2Lec 8688 Fax : +66 (0] 2ba2 8558 Website | www.nfiorth E-mall : cal@nfiorih 'n?'x«'f?.:"?'y':ﬁ.:}:ﬁ;’
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Calibration Report

Certificate No.: 2200705-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: MS6035/01 Resolution: 0001 g
Serial No.: B007010311 ID No.: UAE.MIC.008/2553

Capacity: 620949
Date of Calibration: 24 November 2021 Page 2 of 3
Environment Condition: Ambient Temperature: 24.1 = 0.6 "C  Relative Humidity: 48 + 25 %
Place of Calibration: 306 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:

Standard Weight Class E2 1-500mg 8308068554 TCS : M21010975 12 January 2022
Standard Weight Class E2 1-500g B308068128 TCS M2101098S 13 January 2022
Instrument Model  SerialNo.  Calibrated By Certificate No.  Due Date

Thermo-Hygre Meter PONPE 490 NFLBTH 001/17 Quality Reborn QRr21-0299 15 February 2022

3. This certification is traceable to SI UNIT

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

S. This result of calibration was found accurate as shown on date and place of calibration only.
1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading {g)
300 0.00052
600 0.00063

2. Off-Center Error:
Amassof 200 g was placed and moved to various position on pan.
The balance reading obtaihed is given in the table.

L) Cd

\‘ 2
Q o

6

@ @
’”

» A8

| v

1 2 3 & - '{f-i'k‘:mmmﬁa‘ewce); I )
(g Y| g )1C g )¢ (9 ) ( g )
200.001 200.000 200.002 200.001 200.000 200.002 0.002

LN#H

F-CS-012 Revision: 00 Date: 14-12-61
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NSC-TISI-TIS 17025

2008 Sol 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang FPhiat District, Bangkok 10700, Thalland.
Tel : +66 [0) 2u2e 8688 Fax : +66 [0) QLSS 8SSE Website : www.nfiorth E-mall © cal@nfi.orth

" National Food Institute, Ministry of Industry, Thailand \/
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CALIBRATION 0061 irectey of sy
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Calibration Report
Certificate No.: 2200705-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model; MS6035/01 Resolution:  0.001 0
Serial No.: B007010311 ID No.: UAE.MIC,008/2553
Capacity: 620949
Date of Calibration: 24 November 2021 Page 3 of 3
Calibration Resuilts:  (Continued)
Calibration Range;  0-600 ¢
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

*Nominal Value Standard Value Avgrage Reading Correction Uncertainty Coverage Factor
(g ) ( g ) Cay | (g (£ g ) %
Unload _ 0.0000 0.000 0.000 0.00088 2.00

0.1 0.1000 0.099 0.001 0.00088 2.00
0.5 0.5000 0.500 0.000 0,00088 2.00
1 1.0000 1.000 0.000 0.00088 2.00
5 5.0000 5.000 0.000 0.00088 2,00
10 10,0000 10.000 0.000 0.00088 200
20 20.0000 20,000 0.000 0.00089 2.00
50 49.9999 50.001 -0.001 0.00089 2.00
70 £9.9999 70.000 0.000 0.00089 2.00.
100 100.0000 100.000 0.000 _0,00090 2,00
150 149.999% 150.000 0,000 0.00091 2.00
200 200.0001 199.999 0.001 0.00093 2,00
300 3000001 300.000 0.000 0.00097 2,00
400 400.0000 400.001 -0.001 0.0011 2.00
500 499.9999 500.001 __-0.001 00012 __2.00
600 599.9999 600,000 0.000 0.0013 2.00

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

level of confidence of approximately 95 %.

End
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2 1


User
Rectangle


yi,
\\x\ 1 /r,’”

oy
L,

2
P
g (
»
\l

TECHNOLOGY PROMOTION ASSCCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %=~y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AR Nsc_'T'ISI.T:;m;'
TEL.0-2717-3000-27 FAX.0-2719-9484 PRl

Cert. No.: 22TM89

Certificate of Calibration Page.: 1 of 3
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : 802664
ID No.: UAE.MIC.014/2550
Submitted by : Uni.teci Analyst and Engineering Consﬁitant Co.,Ltd.

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

Location : Air Analysis Unit
Received Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : {26+ 10)°C

Relative Humidity : (60+30)%

Calibrated by : Kunchit Promprat
Approved by :

( /) Pornthippa Tameyakul
(¥ ) Malee Butkruea

() Suwit Imjai

Issue Date : 22 February 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be repreduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. 4
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Equipment : Autoclave Cert. No.: 22TM89
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2202-04440C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on 1TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022

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.

4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**

{(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.

This result of calibration does not apply to sterilizers or disinfectors uséd for medical, dental, pharmaceutical ~
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Environmental
I eSS ] (°C) | (%RH.) | (volt)
Beg_ilming of Caljp_[gtion 27 68 226
3 CF Finished of Calibration 27 65 226
1 =
. Std.
2/e— Position Description R:; N‘:d_
1= |Center of chamber 22-10TC-01
2= |Temperature sensor 22-107C-02
3= |Exhaust port 22-10TC-03
tanaslamiufa
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Equipment ; Autoclave Cert. No.: 22TM89
Condition As-Received : Used ltemn Page.: 3 of 3
Reference : 2202-04440C-1
Result of Calibration :-  ( *) Without Adjustment
Operating parameter Set : Temperature= 122 °C
Sterilization period = 30 minute
uuc* uucH Average* . | Pressure . Coverage
Setting | Reading | Position | Standard Reading Stability Reading Uncertainty Fac:toiJ
(’c) | () (°c) (£°C)| (MPa) | (z°C) k
1 122.373
122 122 2 122.421 0.32 0.12 1.2 2
3 122.292
Average* The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

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

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