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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




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 : 22M8888
REFERENCE No : 66223-2

Certificate of Calibration

PAGE: FOE2

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

ONGWK J.
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.

F-GO10 REV 02



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 UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-GO10 REV
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Calibratech Co.,Ltd. ' sl S8
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nonthaburi 11120 CALIBRATION 0030
Teld02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_cal(@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration

Certificate No. : 65-420108-1 Page : 10f2

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :
Calibration Method :

Pacific Laboratory Co..Ltd.
14/5358 Moo 14. T. Bang Bua Thong. A. Bang Bua Thong. Nonthaburi 11110 Thailand
pH Meter with eleetrode

pH meter

Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Scrial No. : 2841305 ID No. : LAB-PH-002
Electrode

Model : N/A Serial No. : 3093341

On site calibration was carried out at the Laboratory Pacific Laboratory Co..Ltd.
Ambient Temperature : (25210 258)'C

Relative Humidity 3 (50 to0 55) %

17 December 2022

17 December 2022

19 December 2022

Bunjerd Masri

In-house method CAL-M4201 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

IDNo.  Cert. No. Due Date Traceability
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
4.008 61235182 857394 11 Dec 2024 CPA Chem Lid. Accredited to 1SO 17034 and ISO/IEC 17025
6.986 61267169 837395 11 Dec 2023 CPA Chem Lid. Aceredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Lid. Accredited to 1ISO 17034 and ISO/IEC 17025

Approved by : /%/

(T?:unjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full excepl with the prior written approval of the Calibratech Co.,Lid

\L-F0031-03
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Calibratech Co.,Ltd.
T 106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood, Pakkred. Nonthaburi 11120

Telt02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech_ cal@yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :  65-420108-1

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :  Good
Function : Electrical measurement
pH meter

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

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mVv) (pH) CpH)|( mV) (mV) (+mV)
1 774800 4 4.00 177.5 0.0 012
4.7.10 0.0000 7 7.00 0.0 0.0 0.086
-177.4500 10 10,00 | -177.5 0.0 0.12
Function : pH meter with elecirode
Performing a three - buffer standard curve using buffer nominal pH (4.7.10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
al nominal pH (pH) (pH) (pH) (+pH)
4.008 4.0 0.00 0.0097
4, 7. 10 6,956 7.00 =001 0.011
10.010 10,01 0.00 0.014

Remark

UUC : Unit Under Calibration

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

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech Co..Ltd. Gl

7106-7 Moo 2, Sukhaprachasan 3 Rd.. Bangpood. Pakkred. Nonthaburi 11120

NSC-TISI-TIS17/025
CALIBRATION 0030
* 7] -H72 ay < £ & o i

Tel(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech. calid vahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400648-1 Page : 1of2
Submitted by : Pacific Laboratory Co.. Lid
14/5358 Moo 14. T, Bang Bua Thong. A, Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Futech Model : pH 700
Range : N/A e Resolution @ 0.1 C
Scrial No. : 2841305 ID No. : [ AB-PH-002
Thermistor probe
Model : N/A Sheath Material :  Stainless
Diameter @ 3 mm. Length : 115 mm.
Serial No. : PHSTEMBOIP 049 ID No. : LAB-PH-002
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co.. Lid
Ambicnt Temperature : (25.2 10 25.8) [
Relative Humidity : (50 to 55) %
Line Voltage : (220.0 10 222.0) VAC
Date of Received : 17 December 2022
Date of Calibration : 17 December 2022
Date of Issue : 19 December 2022
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 temperature scale used was based on IT5-90

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

ID No. Cert. No. Due Date Traceability

400002 T1-0074-22 20 Jun 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No. Cert. No. Duc Date Traceability

400033 22569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by : /

( Bunjerd Masri )

Supervisor

The Uneerlainties 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 Calibratech Co..Lid. EI-'? =

L-F0031-03 @“"-“-‘
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Calibratech Co.,Ltd.
71067 Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cali@hotmail.com

Certificate of Calibration
Certificate No. :  65-400648-1 Page : 20f2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Function : Temperature measurement
Immersion Depth| Standard Reading] UUC Reading Correction Uncertainty
( mm.) 6 ("C) (C) (")
115 25.003 249 o1 0.19
Remark

LUC @ Unit Under Calibration
Ihis result of calibration was lound aceurate as shown on date and place of calibration only.

I'his reported uncertainty of measurement was based on a standard uncertainty multiplicd by a coverage factork = 2,

providing a level of conlidence of approximately 95%

“AL-F0031-03



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

]
\\“

3
s
&

www.qcalibration.com f.@,\&‘ NSCTISTIS 3
CERTIFICATE No : 22M8888 PAGE:10OF 2

REFERENCE No : 66223-2
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SHIMADZU

MODEL : AF225WD

SERIAL No 2 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

NGWK J.
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.

F-G010 REV 02



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:20F2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : AF225WD
MANUFACTURER : SHIMADZU SIN : D316301828
ID No 2 LAB-BL-003 RECEIVED DATE : 01-Aug-22
AIR PRESSURE : 1005mbar + Imbar CALIBRATION DATE : 01-Aug-22
AMBIENT TEMPERATURE  : 25°C1°C RELATIVE HUMIDITY : 56 %RH + 10 % RH

ONDITION OF T RESULTS OF CALIB ION

L. 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 M21032358 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
3N 4 ) 100.0000
3 100.0000
2 3 4 100.0000
3 100.0000
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 UNCERTAINTY MULTIPLIED A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-G010 REV



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 z
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CERTIFICATE No : 22T8890 PAGE: 1 OF 2
REFERENCE No : 66223-4

Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER : AQUA LYTIC

MODEL : TC1358

SERIAL No : 0614/000033

ID 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 2 CHAICHARN CH.

CALIBRATION DATE : 01-Aug-22

APPROVED BY : @\
ONGBAK J.

ISSUED DATE : 02-Aug-22

RECEIVED DATE s 01-Aug-22

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



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 : 22T8890 PAGE:2 OF 2
Calibration Report

EQUIPMENT : INCUBATOR

MANUFACTURER E AQUA LYTIC

MODEL : TC1358

ID No y LAB-IB-001 S/N 3 0614/000033

RECEIVED DATE s 01-Aug-22 CALIBRATION DATE : 01-Aug-22

AMBIENT TEMPERATURE 26°Cx1°C RELATIVE HUMIDITY 53 %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 SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 2277512 05-Jul-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 QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 Overall Ambient Temperature around the Chamber (°C) variation : 7
Overall Line Voltage (V) variation : 10
Instrument Condition : Normal

CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
FRONT (%) (&%) =0 (°C) Q)
20.0 20.0 0.63 0.48 1.43
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 0
20.0 20.0 20.07 | 20.08 | 20.07 [ 20.07 | 20.11 | 20.07 | 20.01 | 19.96 | 19.83 0.91

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

F-G010
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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 Z 3

www.qcalibration.com "m&“ NSCTISLTISI 025
CERTIFICATE No : 22T8896 PAGE:10F2

REFERENCE No : 66224-2

EQUIPMENT
MANUFACTURER :
MODEL :
SERIAL No

ID No $
CONDITION AS RECEIVED :

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY :

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

WATER BATH

MEMMERT

WNB22

L514.0184

LAB-WB-001

USED ITEM

PACIFIC LABORATORY CO., LTD.

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

CHAICHARN CH.

01-Aug-22

|

ONGSAK J.

02-Aug-22

01-Aug-22

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



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 : 22T8896 PAGE:2OF 2
Calibration Report
EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT MODEL : WNB22
ID NUMBER 3 LAB-WB-001 SERIAL NUMBER g L514.0184
RECEIVED DATE 2 01-Aug-22 CALIBRATION DATE H 01-Aug-22
AMBIENT TEMPERATURE : 20 fE 20 °C RELATIVE HUMIDITY : 53 %RH « 10 % RH
CONDITION OF RESULTS OF CAL TION

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 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 22T7514 05-Jul-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 QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.5
7 w Overall Variation of Line Voltage (V) : 11
"_-:'-'i ------- o o I- Instrument Condition : Normal
670 &
BATH PERFORMANCE
'/ Controller Indicating Temperature | Temperature Overall
= I Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION ) €O () 6 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 # #3 #4 Ref. 5 (£°C)
85.0 85.0 84.71 84.72 84.66 84.70 84.77 0.23
95.0 95.0 94,71 94.71 94.72 94.66 94.75 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.

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

F-GOI0REV :



QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 e
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 L 3
s

www.qcalibration.com "z,;,@\o %ﬁ@g
CERTIFICATE No : 22T8889 PAGE:1OF 2

REFERENCE No : 66223-3

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UNSS
SERIAL No B214.1879
ID No LAB-OV-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 01-Aug-22
APPROVED BY ]
ONGQQI; ).
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.

F-GOIOREV : 02



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 : 22T8889 PAGE:2 OF 2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UNSS5

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

RECEIVED DATE H 01-Aug-22 CALIBRATION DATE H 01-Aug-22

AMBIENT TEMPERATURE $ 26°Cx1°C RELATIVE HUMIDITY 53 %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 em. 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 SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7903007 2277512 05-Jul-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 QUALITY CALIBRATION CO.,LTD.

R OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
| Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
C) (°C) &°C) (%) Q)
104.0 104.0 0.41 1.27 1.41
180.0 180.0 0.67 227 2.44
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 (x°C)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 | 103.15 | 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 | 179.40 | 178.55 | 179.70 1.2

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

F-G010 RE




Certificate of Calibration
Certificate No. : 65-200126-1 Page : 1 0of2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity: =~ 210 g Resolution : 0.0001 ¢
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Ltd.

Ambient Temperature : (26.81027.0) "C
‘Relative £ (53.6 055.7) :
L 1006.0

_ 27 April 2022
Date of Calibration : 27 April 2022
03 May 2022

Calibrated by ."' i

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certification is traceable (o the International System of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by : /

~ ( Surachai Promthong )

Laboratory Manager
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Cenificate of Calibration.

Certificate No. : 65-200126-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Departure of indication from nominal value
Nominal Value
(2)
0.001

0.01
0.1

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = pRE
providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g C

A B C D E B E

-0.0007 0.0000 0.0006 0.0000 0.0000 g

=)

Repeatability Load test : 200 g
- Stdev. ; 0.00005 g

~olo -
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Callbl'ateCh CO. ,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400213-1 Page : 1 of 2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A "C Resolution : 0.1 “C
Serial No. : 0925481-19 ID No. : LB-Eq-005
Environment : On site calibration was carried out at the Laboratory,

Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (29.0t0 30.0) “C

* Relative Humidity : (4510 50) Y%=
Line Voltage £ (2260102265) V
27 April 2022 F %
27 April 2022 , ;

&."_ 2 - 0
Date of Tssue & 30 April 2022 _ A
Calibrated h)r'ﬁ?fl Permpon Chanpu ' T ¢
- .._ K & % { i . : .:.:-,
Calibration Method : . CAL-M4004, TLAS G-20 X e S B s Al A

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability

400029 & 400030 64-400587-1 23 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : % /

( Bunjerd Masri )

Supervisor

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 Calibratech Co.,Ltd.




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

Certificate of Calibration

Page : 2 0f 2

Certificate No. :65-400213-1
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
f W=05 m
A S 2 S 4 D =073 m
1 % 3 H =05 m
3 Capacity =020 m
H
v \
< Front
w
Test Setting Indicating - :
Point | Temperature | Temperature {‘:J £ Scemordic: VRgEtisy
(2C) (G (€ 1 5 &3 (".*'_D(\".’i')
300 300 300 | 300 5| 30.1130.0 [300] 055
35.0 350 350 348 | 348 | 350 | 35.1 | 35.0| 350 | 35.1 0.54
37.0 37.0 37.0 36.7 | 36.7] 369 | 369 | 369 | 369 | 37.0 0.55
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
{.3C) (°C) (*E) (*C) (°c) (oG
30.0 30.0 30.0 03 0.1 0.5
35.0 35.0 350 0.3 0.1 0.5
37.0 37.0 37.0 0.4 0.1 0.5

Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncenainiy of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES //:-\.\ -:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 nli ol A
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM335
Page.: 1 of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Binder

Model : BD 53 E2

Serial No. : 13-07343

ID No. : UAE.MIC.005/2558

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

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

Location : Microbiology Laboratory
Received Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26+£10) c

Relative Humidity : (50+£30)%
Calibrated by : Suwit Imjai

Approved by : % :

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 22 February 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.

@NEIT L AIUAN

A 0038093




Equipment : Incubator Cert. No.: 22TM335
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2202-04440C-2
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 34870A 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
- . = | Beginning Finished
{2 . Temp. ( °C) 21 22
REL.Humid. ( % ) 65 62
2 e AC Supply ( Volt ) 229 230
c? (ret)
" 3 : H!2 8 Position : Rei. 8a,
7 ID No.:
JWE ;3_ °x,b / 1 15RTD2/11
“a 2 15RTD2/12
= W " 3 15RTD2/13
Probe Installation Details : Dimension of Chamber : 4 15RTD2/14
a= 5.0 cm D= 0.33 m 5 15RTD2/15
b= 50 cm = 040 m 6 15RTD2/16
c= 50 om b 040 m 7 15RTD2/17
Capacity= 0053 m® 8 15RTD2/18
9 (ref.) 15RTD2/19

Malu

@naII LAy AN
a 1096058



Equipment : Incubator Cert. No.: 22TM335

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2202-04440C-2

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uucH uucr Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (*C) (£°C) k
35.0 34.9 34.9 0.024 0.47 0.70 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.184 35.333 35.121 35.141 34.725 34.969 34.665 34.726 34.897

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.
UuUC* : 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-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % =~ S Vi \
s Y A\
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KUTTH - i
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.(0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM565
Page.: 10of 3

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,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiclogy 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 : m .

Approved Signatary

( ) Pornthippa Tameyakul
(¥ ) 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 'l

Approval of the head of Corporate Services 3 : Equipment Calibration and Tn::dilt:_-t‘saifimslu ﬂ']ua“
9




Equipment : Water Bath Cert. No.: 22TM565
Condition As-Received:  Used ltem Page.: 2 of 3
Reference : 2204-00160C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 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 Voltage Supply
{7G) ( %R.H.) ( Volt )
Beginning of Calibration 26 62 220
Finished of Calibration 26 65 220
o Ref. Std.
Position :
ID No.:
1 70RC143
Pl g2 . 70RC144
e 5(ref.)
gl 3 P 3 70RC145
& 4 70RC146
5(ref.) 70RC147

Front

wnasluntay.



Water Bath

Used ltem
2204-00160C-4

(™) Without Adjustment
Temperature Source

Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* :

Cert. No.: 22TM565
Page.: 3 0of 3

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

point Setting Reading Position

(°C) (°C) (°C) 1 2 3 4 5 (ref.)

445 44.5 445 44.424 44.409 44.478 44.470 44.581
Callbl:atlon Uniformity | Stability Uncertainty Caverage

point Factor

(°C) (*C) (£°C) (£°C) k

44.5 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.
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 %.

-000-

tenansluauide



Calibration Certificate ID
TH2058-096-040722-ACC-TH

Mettier-Toledo (Thailand) Ltd.

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025

CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak
City: Phra Khanong Contact: Suwit Chotnok
Zip / Postal: 10260 - B
State / Province: Bangkok
it LTI
* 03324074894«
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: MSE03S/01 Asset Number: UAE.MIC.008/2553
Serial No.: B007010311 Terminal Model: N/A
Building: N/A Terminal Serial No.: N/A
Floor: 2 Terminal Asset No.: N/A
Room: Balance Room (206)
Range Max. Capacity Readability (d)
1 620 g 0.001 g
Procedure

Calibration Guideline:
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)

CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device
was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected lo reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

! Temperature Humidity
As Found Start: 22.8 °C End: 23.0 °C Start: 49.9 % End: 58.3 %
As Found Calibration Date: 07-Apr-2022 Calibrator; —~ A
As Left Calibration Date: NIA "/
Issue Date: 08-Apr-2022 ~ SirawitChamchan
Approved Signatory:

M Kassakorn Tassanachaisakul
O Santi Jitniyom
O Surachet Sukkate

Software Version' 1.23.0.268 © METTLER TOLEDO Page 10f 5

Report Version: 2.16.13 This is an original document and may nol be partially reproduced without the

¥
e e n s Ly AIUAN
L |

Form Number: F103C



e ol METTLER TOLEDO Service

TH2058-096-040722-ACC-TH

Measurement Results

Repeatability
Test Load: 200 g
' As Found | As Left O As Found
1 ’ o 1 & .
1 200.001 g N/A As Left | (Test Point)
zbd
2 200.001 g NIA
4 10 4d
3 200.001 g NiA
4 200.001 g N/A ' 3d
5 200.001 g N/A ‘ 2d
6 200.000 g NIA § 1d ' i
7 200.001 g NIA
8 200.001 g NIA
9 200.000 g NIA
10 200.001 g NIA
' B 4
Standard [
Deviation 0.0004 g | NIA
B
The "d" in the graph represents the readabilily of the range/inlerval in which the
test was performed.
The results of this graph are based upon the absolule values of the differences
from the mean value.
Eccentricity
Test Load: 200 g
Position ' As Found | As Left 3
1 200.001 NA
| 8 - 1d
2 200.001 g NIA
3 200.002 g NfA L
4 200.002 g NIA
5 200.000 g g NA Od
2
Maximum
Deviation 0.001:9 NA As Found
The "d" in the graph represents the readability of the ranga/interval in which
the test was performed.
Software Version; 1.23.0,268 @ METTLER TOLEDO Page 2 of §

Report Version: 2.16,13 This is an onginal document and may not be partially reproduced without |

L}
G
Form Number: F103C wrilten permission of the issuing callbration laboraiory. a ﬂ mﬁ “ ﬁ']u q ”



Callibration Certificate ID
TH2058-096-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Referance Value

1 0.000 g
2 0.500 g
3 1.000 g
4 50.000 g
5 100.000 g
6 150,000 g
7 200.000 g
8 300.001 g
9 400.001 g
10 500.001 g
11 600.001 g

4

=

E

[ =

g

g =

s =

=

s

5

E

w

Indication
0.000 g
0.500 g
1.000 g
50.000¢g

100.000 g

150.000 g

200.001 g

300.001g

400.001 g

500.002g

600.001 g

Emor of Indication

0.000 g
0.000 g
0.000 g
0.000 g
0.000 g
0.000 g
0.001¢g
0.000 g
0.000 g
0.001 g
0.000 g

Calibration Points [g]

Expanded Uncertainty

1.0 mg
1.2mg
1.2mg
1.2 mg
1.3 mg
1.5 mg
1.6 mg
2.0mg
25mg
29mg
34 mg

R RN R R R NN NN R

~ As Found

® Asleft

For improved legibility of the graphics
only increasing measurement points
are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncenainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1.23.0.268
Repon Version: 2.16.13
Form Number: F103C

This is 2n onginal document and may not be partially reproduced without

written permission of the issuing calibration laboratory.

@ METTLER TOLEDO

tanasluaugu

Page 3 of 5



Calibration Certificate ID - ;
TH2058-096-040722-ACC-TH METTI-ER TOI-EDO Serv | CQ

Test Equipment

All weights used for metrological testing are traceable lo national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML F1

Weight Set No.: Ws855 Date of Issue: 09-Jul-2021

Certificate Number: CCM-0137-21C Calibration Due Date: 07-Jul-2022

Weight Set 2: OIML E2

Weight Set No.: wsso Date of Issue: 23-Feb-2022

Certificate Number. C2os581631 Calibration Due Date: 14-Aug-2023

Thermo Hygrometer

Equipment No.: IN161 ; . ~ Date of Issue: 14-Jun-2021

Certificate Number: 21H1220 ) Calibration Due Date: 01-Jun-2022
Remarks

FACT adjustment functionality activated

Equipment condition; Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Version: 1.23.0.268 © METTLER TOLEDO Page 4 of 5

Report Version' 2.16.13 This is an original cocument and may nect be panially reproduced without the

L}
Farm Number: F103C written permission of the issuing calibration laboratory. l n ms1u ﬂqu q "



cancorter METTLER TOLEDO Service

TH2058-096-040722-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K
Temperature range on site for the evaluation of the measurement uncertainty in use. 3K

Linearization of Uncertainty Equation

As Found

1/ 0001g | 620¢ Us= 1.2 mg + 0.0186 mg/g - R | N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are laken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication | As Found | As Left
0.062g 1.2mg 1.9% N/A N{A
0.620¢g 1.2 mg 0.20% NIA, /A
6.2004g 1.3 mg 0.021% NIA MNIA
62.000 g 2.4mg 0.0038% MNIA NIA
620.000 g 13 mg 0.0021% MNIA NIA
g z
5 5
@ o
2 2
= =
] & :
<
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.23.0.268 ®METTLER TOLEDQ Page 5 of 5

Reporn Version; 2,16.13 This is an original document and may not be parially reproduced without the

¥
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) iﬁg
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ Z 77—y
AN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 el
TEL.0-2717-3000-27 FAX.0-2719-9484

CALIERATION D00&

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 :

(/} Pornthippa Tameyakul
(

) Malee Butkruea
() Suwit Imjai

Issue Date :

Cert. No.: 22TM89
Page.: 1 of 3

Autoclave

ALP

CL-40L

802664
UAE.MIC.014/2550

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

Bangchak, Phrakhanong,

Bangkok 10260

Air Analysis Unit

17 February 2022
17 February 2022
(26 +10)°C
(50+30)%

Kunchit Promprat

Maly,

Approved Signatory

22 February 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 : Equpment Calibration and Testing Services.
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Equipment : Autoclave Cert. No.: 22TMB89
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2202-04440C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTQ03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

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 MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification s 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 used 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
(°C) ( %R.H. ) ( Volt )

© Beginning of Calibration 27 68 226

5 0 Finished of Calibration 27 65 226
1
20— Position Description S
I ID No.:
1= |Center of chamber 22-10TC-01
v 2 = |Temperature sensor 22-10TC-02
3= Exhaust port 22-10TC-03

T\
NS LAY Ry
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Equipment : Autoclave Cert. No.: 22TM89
Condition As-Received : Used Item Page.: 3 0of 3
Reference : 2202-04440C-1
Result of Calibration :-  (*) Without Adjustment
Operating parameter Set : Temperature = 122 °C
Sterilization period = 30 minute
UUF:* UUC.:* 3 Average* _ Stability Press.ure Uncartaiity Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°C) (°C) (°C) (x°C)| (MPa) (G 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 uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-00o-
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CAL

Calibratech Co.,Ltd.

NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION D030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200145-1 Page : 10f2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3, Tambol Tha-It, Pakkret, Nonthaburi 11120

Equipment : Electronic Balance
Manufacturer :  AND Model : GR-200
Serial No. : 14245322 ID No. : LB-Eg-016
Capacity : 210 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.
Ambient Temperature : (2941029.7) "C
““Relative Humidity  :  (50.91051.5) %
Air Pi‘éssure : g 1011.0 mbar
Date of Received : 24 April 2023
Date of Calibration : 24 April 2023
Date of Issue : 26 April 2023 3 - ;
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights

1D No. Cert. No. Due Date Traceability
E261-E2624 02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
Approved by : ﬂﬁ%

( Surachai Promthong )

Laboratory Manager

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 Calibratech Co.,Ltd.

CAL-F0031-03




CAL

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

Certificate of Calibration

Certificate No. : 66-200145-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(2) (g) % (g)
v 0.001 2 0.0000 000010
0.0 0.0000 0.00011
0.1 0.0000 0.00011
0.5 0.0000 0.00010
b7 0.0000 0.00011
) LTl -0.0001 0.00011 | ‘
10 0.0000 0.00012
50 00001 0.00014
100 -0.0001 0.00020 > 5
¢ 200 _ | 0.0000 i} 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.06 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

-0.0003 0.0001 0.0004 0.0000 0.0000 g

Repeatability Load test : 200 g

Stdev. : 0.00005 g

-olo -
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Calibratech Co.,Ltd.

z NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400220-1 Page : 1 of 2

Submitted by : Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Equipment : Air Chamber (Incubator)
Manufacturer : Lovibond Model : FKU 1800
Range : N/A “C Resolution : 0.1 “C
Serial No. : 0925481-19 ID No. : LB-Eq-005
Environment : On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co.. Lid.
Ambient Temperature : (31.0t032.0) "C
Relative Humidity : (401045) %
" LineVoltage 226.010226.5) V
Date of Received : 24 April 2023 i
Date of Calibration : 24 April 2023
Date of Issue : 26 April 2023
Calibrated by Permpon Chanpu 2

Calibration Method :  CAL-M4004, TLAS G-20 e
' "The temperature scale tsed was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date [raceability

400046 & 400047  66-400066-2 03 Aug 2023 National Institute of Metrology Thailand (NIMT)
Approved by :

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

L

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

CAL-F0031-03




CAL

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

Certificate of Calibration
Certificate No. :66-400220-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
_( W=05 m
A  : 2 3 4 D=073 m
i 1 o 3 H =050 m
g Capacity = 0.20 mJ
H
?‘ 5
- e ;
ik D2 |
< Fr::t ; y
Test Sctting, Indicating _ : .
Point | Tompera Rtk Temperatire Measured Temperature { €) @ Sensor No. Uncertainty
{SEH (€) T e g 20008 | 4 Sden 7 8 | 9 faEC )
30.0 30.0 30.0 30.30] 30.42] 30.25 30.34 | 30.43 | 30.48 | 30.30 | 30.44 | 30.01 031
35.0 35.0 35.0 35.06| 35.48 | 34.86| 35.50| 35.46 | 35.52| 35.04 | 35.51| 35.06 0.32
37.0 37.0 37.0 37.08|37.47|36.92]| 37.48 | 37.45| 37.56 | 37.06 | 37.56 37.05 0.33
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(€ [:2Cx) (FE5) (*C) (>c) (°€)
30.0 30.0 30.0 0.4%8 0.04 0.5
35.0 350 35.0 0.49 0.05 0.7
37.0 37.0 37.0 0.57 0.06 0.7

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

-00o -
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CAL

Calibratech Co.,Ltd. T Bt

7/106°7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ° e
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recei’vléd :
Date of Calibration :
Date of Issue

Calibrated by :

Calibration Method :

Certificate of Calibration

66-400220-3 Page : 10of2

Special Lab Envi and Consultant Co., Ltd.
47/91 Moo 3 Thambol Tha-it, Pakkret, Nonthaburi 11120

Water Bath

Manufacturer : Memmert Model :  WNB22
Range : N/A "C Reso!ut.ion W0 NG
Serial No. : L.520.0201] ID No. : LB-Eg-041

On site calibration was carried out at the Laboratory, Special Lab Envi and Consultant Co., Ltd.

Ambient Temperature ; (34.01035.0) "C

Relative Humidity : (441048) %

Line Voltage (226010 226.5)V

24 April 2023 '

24 April 2023 _

26 April 2023 i : =

Permpon Chanpu

This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability

400046 & 400024 66-400184-2 06 Oct 2023 National Institute of Metrology Thailand (NIMT)

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 Calibratech Co.,Ltd.

L-F0031-03

%"

( Bunjerd Masri )

Approved by :

Supervisor




CAL

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

Certificate of Calibration _
Certificate No. :66-400220-3 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

et Front

Test Indicating | Measured Temperature (° C) @ Measured Measured
3 -2 e - Uncertainty ¢ -
Point Temperature No. .~ Uniformity |  Stability
("C) (2C) I 2 |#3 N $] (+°C) §(“c) (*C)
62.0 46187 [ 6187 | 61.86 | 61.85 | 6185 - 018 | 007 005
85.0 84.87 | 8491 | 84.90 | 84.87 | 84.86 0.18 0.12 0.06
95.0 95.08 | 95.07 | 95.08 | 95.07 | 95.08 0.18 0.04 0.03
100.0 101.0 100.87] 100.97] 101.15] 100.80] 100.77 0.21 0.45 0.06

Remark The uncertainty is not combine uniformity of the water bath

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

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

providing a level of confidence of approximately 95%

- olo -
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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 Dty
NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0DO0B
Cert. No.: 23TM192
Page: 10f 3

Certificate of Calibration

Equipment : Incubator
Manufacturer : Binder

Model : BD 53 E2
Serial No. : 13-07343

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

UAE.MIC.005/2558

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

Bangchak, Phrakhanong,
Bangkok 10260

Microbiology Laboratory

15 February 2023
16 February 2023
(26+10)°C
(50+30) %

Suwit Imjai

S\

Approved Signatory

( ,) Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 24 February 2023

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.

wenslimun



Equipment :

Condition As-Received :

Reference :
Procedure Used :-

Incubator
Used Item

2302-02950C-1

Cert. No.: 23TM192
Page: 20of 3

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
1) Data Acquisition

Model
34872A

Serial No.

MY58003411

3. This certification is traceable to the International System of Unit.

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment

Temperature Source

Cert. No.
22LM165
2. This certificate is valid only to the item calibrated on date and place of calibration.

Due Date

26 Nov 2023

Fresh air setting : Close Environment during calibration
Beginning Finished
% Temp. (°C ) 22 23
REL.Humid. ( % ) 65 61
” = AC Supply ( Volt ) 231 231
c? (ref)
H 1 Hi2
$ ; % Position : Ref. Std.
v 7 / ID No.:
Wiz c D -
2 ¢ Drz).—:— 2 1 20RTD-2/1
~a 2 ZQE_TD-?JZ
W - 3 20RTD-2/3
Probe Installation Details : Dimension of Chamber * 4 20RTD-2/4
a= 50 cm D= 033 m 5 20RTD-2/5
b= 5.0 cm W = 0.40 m 6 29RTD-21"6
c= 5.0 cm H= 0.40 m 7 20RTD-2/7
Capacity= 0053 m? 8 20RTD-2/8
9 (ref.) 20RTD-2/9

wnm':'himm :




Equipment : Incubator Cert. No.: 23TM192

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

Reference : 2302-02950C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall e — Coverage
Point Setting | Reading stability uniformity Variation Factor
(C) (°C) (°C) (£°C) (°c) (*C) (£°C) k
35.0 354 35.4 0.037 0.56 0.86 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref)
35.0 35.256 35.308 35.116 35.453 34.700 34.798 34.718 34.657 34.938

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.
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 %.

-00o-
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NSC-TISI-TIS17025
CALIBRATION 0008
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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
Cert. No.: 23TM726
Page: 1o0of 3

Certificate of Calibration
Equipment : Cooled Incubator
Manufacturer : Binder

KB 400 E6
20200000015535

Model :
Serial No. :
UAE.MIC.018/2564
United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Submitted by :
Bangkok 10260

ID No. :
Microbiology Laboratory (302)

27 April 2023
27 April 2023

Location :
Received Order :
(26+10)°C
(50+30)%
Tawatchai Pama

Calibration Date :
Ambient Temperature

Relative Humidity :
Calibrated by :
Approved by : m
Approved Signatory
(/ Pornthippa Tameyakul
(/) Malee Butkruea
12 May 2023

( ) Suwit Imjai

tana'ﬁ‘himuqu

Issue Date :
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.




Equipment : Cooled Incubator Cert. No.: 23TM726
Condition As-Received :  Used Item Page: 20of 3
Reference : 2304-04610C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 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 34972A MY57013711 22L.M93 02 Jul 2023
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
Beginning Finished
emp. (°C) 20 19
_(( REL.Humid. ( % ) 72 82
2 =. AC Supply ( Volt ) 230 231
A o [}
1 P4 w0 Position : Pt Str:i'
o . i - ID No.:
3 | 8 K 22-18RTD-2/1
! 7 2 18RTD-2/2
il 'virfz"’:g,zjt_ . / 3 18RTD-2/3
— 4 18RTD-2/4
-+ W > 5 18RTD-2/5
6 18RTD-2/6
- 18RTD-2/7
Probe Installation Details : Dimension of Chamber : - 8 18RTD-2/8
= 10  cm Ds 048 m 9 (ref.) 18RTD-2/9
b= 10 cm W= 0.65 m
c= 10 cm H= 1.2 m

Capacity = 0.37 m’

tanms'l:imu%\flh‘ '

42 -



Equipment : Cooled Incubator Cert. No.: 23TM726

Condition As-Received : Used Item Page: 30of 3
Reference : 2304-04610C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration [ UUC* uuc* Temperature Temperature | Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(c) (C) | (C) (x°C) (c) () k
35.0 35.0 35.0 0.0090 0.16 0.21 2
Calibration Measured Temperature ( °C ) :
; — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
35.0 34,913 | 34.997 | 34.834 | 34.893 | 35.034 | 35.027 | 35.025 | 35.035 | 34.980 0.30

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
Cert. No.: 23TM727
Page: 10of3

TEL. 0-2717-3000-29 FAX. (0-2719-9484

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : IF 75
Serial No. : D317.0305
ID No. : UAE.MIC.022/2561
United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Submitted by :
Bangkok 10260
Microbiology Laboratory (302)
27 April 2023
27 - 28 April 2023
(26 +10)°C

Location :
(50+30)%
Tawatchai Pama

Received Order :
Calibration Date :

Ambient Temperature :
Relative Humidity :
gnatory

Approved Si

Calibrated by :

Approved by :
( ) Pornthippa Tameyakul
(/) Malee Butkruea

) Suwit Imjai
11 May 2023

(
enadslumunu

Issue Date :
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.




Equipment : Incubator Cert. No.: 23TM727

Condition As-Received : Used Item Page: 30of 3
Reference : 2304-04610C-4
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| uucC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(’¢) (’c) | (¢c) (£°C) (°C) (°c) k
44.0 44.0 44.0 0.055 0.42 0.52 2
Calibration Measured Temperature ( °C ) Onceriility
Point Position
(°C) 1 2 3 4 5 6 4 8 9 (ref.) (£°C)
44.0 43.993 | 44.061 | 44.107 | 44.073 | 44.067 | 44.067 | 43.938 | 43.687 | 44.060 0.30

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

Temperature stability : One-half of the greatest maximum difference of measured tem perature 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-



Equipment : Incubator Cert. No.: 23TM727
Condition As-Received : Used ltem Page: 20of 3
Reference : 2304-04610C-4
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 34972A MY57013711 22L.M93 02 Jul 2023
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
| Beginning Finished
Temp. (°C) 25 24
{ REL.Humid. ( % ) 76 80
2 . AC Supply ( Volt ) 231 231
A [¢] o
! 3 (roty > Position - Ref. Std.
b . E L ID No.:
3 i ) 1 18-18RTD-01
! 7 2 18-18RTD-02
! Wiz 25, ;L 4 / 3 18-18RTD-03
— 4 18-18RTD-04
- W > 5 18-18RTD-05
6 18-18RTD-10
7 18-18RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-18RTD-08
- B0 it D= 0.33 = 9 (ref.) 18-18RTD-09
b= 50 cm W= 040 m
c= 50 ocom H= 056 m

Capacity= 0.074 m®

I.ﬂﬂﬁ'l‘ihiﬂ'lm :
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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

NSC-TISI-TIB17025

TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
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Cert. No.: 23TM765

Page: 10of 3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Memmert
Model : IN 75
Serial No. : D317.0307
ID No. : UAE.MIC.023/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory (302)
Received Order : 27 April 2023

Calibration Date : 27 April 2023

Ambient Temperature : (26+10) i o

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : % ‘

Approved Signatory

( ) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 11 May 2023

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

enaslumunu
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Equipment : Incubator Cert. No.: 23TM765

Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-04610C-5
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UucC* uuce Temperature Temperature | Overall [Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°c¢) [ (°c) | (¢C) (£°C) (°c) (c) k
37.0 37.0 37.0 0.070 0.28 0.39 2
Calibration Measured Temperature ( °C ) .
h —- Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
37.0 37.164 | 37.118 | 37.079 | 37.121 | 36.852 | 37.039 | 36.822 | 36.923 | 36.905 0.30

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-



Equipment : Incubator Cert. No.: 23TM765
Condition As-Received : Used ltem Page: 20of 3

Reference : 2304-04610C-5
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 34972A MY59003411 22LM165 26 Nov 2023
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
; | Beginning Finished
Temp. (°C) 23 22
f REL.Humid. ( % ) 69 73
2 - AC Supply ( Volt ) 220 221
A s} o
1 g {rm‘.Js Bosibon: Ref. Std.
H 5 E H/2 ID No.:
S ! 3 1 20RTD-2/1
E 4 2 20RTD-2/2
) J Wiz, :g,zﬂ_ > / 3 20RTD-2/3
-—- 4 20RTD-2/4
= W - 5 20RTD-2/5
6 20RTD-2/6
7 20RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 20RTD-2/8
-~ 50  em D= 0.32 fi 9 (ref.) 20RTD-2/9
b= 50 cm W= 042 m
€= 50 cm H= 0.56 m

Capacity = 0075 m?
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ﬁﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’—;,//,E\‘\\\?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 R
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 23TM378
Page: 10of3
[ ] [ ] L
Certificate of Calibration
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, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 11 April 2023
Calibration Date : 12 April 2023

Ambient Temperature : (26%10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : q“fd.b.

Approved Signatory

Malee Butkruea

(/] Pornthippa Tameyakul
(/)
() Suwit Imjai

Issue Date : 24 April 2023

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.
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Equipment : Incubator Cert. No.: 23TM378
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-01550C-1
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 34972A MY48001451 23LM27 25 Feb 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.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
- | Beginning Finished
Temp. (°C) 25 26
.f REL.Humid. ( % ) 57 61
2 < AC Supply ( Volt ) 220 220
A o [e)
1
ref. f. ;
S ™ Position : s, i
i ID No.:
H g TD-2/1
3 | 8 1 19RTD-2
i T 2 19RTD-2/2
______ -7 -4 D
! Wiz ,,D,,‘,;L T 3 19RTD-2/3
i b
—= 4 19RTD-2/4
S 5 19RTD-2/5
6 19RTD-2/6
o 7 19RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 19RTD-2/8
a= 50 cm D= 0.50 m 9 (I'Bf.) 19RTD-2/9
b= 5.0 cm W = 0.64 m
c= 50 com H= 0.80 m

Capacity = 0.26 m?



Equipment : Incubator Cert. No.: 23TM378

Condition As-Received : Used Item Page: 30f3
Reference : 2304-01550C-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) k
35.0 35.0 35.0 0.052 0.53 0.60 2
Calibration Measured Temperature ( °C ) -
: Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) GEEC)
35.0 35.082 | 35.148 | 34.817 | 35.149 | 34.894 | 35.323 | 34.773 | 35.058 | 34.802 0.30

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBERATION 0008
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Cert. No.: 23TM374

Page: 10of 3
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,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 11 April 2023
Calibration Date : 11 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30) %
Calibrated by : Krisda Malee

Approved by : % :

Approved Signatory

( ,) Pornthippa Tameyakul
(./} Malee Butkruea
() Suwit Imjai

Issue Date : 24 April 2023

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.
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Equipment : Water Bath Cert. No.: 23TM374
Condition As-Received : Used ltem Page: 3 of 3
Reference : 2304-01550C-3
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* Uuc* Average* Standard Reading ( °C ) .
. ) - Uncertainty
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.) (x°C)
445 445 445 44.508 44.466 44,456 44.478 44.483 0.15
Callbnjatlon Uniformity | Stability Coverage
point Factor
(°C) (°c) |(£°C) k
44.5 0.065 0.031 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.

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 85 %.
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Equipment : Water Bath Cert. No.: 23TM374
Condition As-Received : Used Item Page: 2 0of 3
Reference : 2304-01550C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 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 34972A MY59003411 221L.M165 26 Nov 2023
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
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) (%R.H.) ( Volt )
Beginning of Calibration 26 55 220
Finished of Calibration 25 56 221
Position : Ref. Std.
ID No.:
1 4804539-001
P Pt 2 4804539-002
7 S(refl) o
TR 3 3 4804538-003
7 - 4804539-004
5(ref.) 4804539-005

Front
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3/’/""/,:\_{\“;:
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534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 ' TR S
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM377

Page: 1 of 3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L414.1410
ID No. : UAE.MIC.007/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory (302)
Received Order : 11 April 2023

Calibration Date : 12 April 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by : % .

Approved Signatory

( ,) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 24 April 2023

The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

wnaslumuau
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Equipment : Water Bath Cert. No.: 23TM377
Condition As-Received : Used ltem Page: 30of 3
Reference : 2304-01550C-4
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) .
. — Uncertainty
point Setting Reading Position
() (°C) (°C) 1 2 3 4 5 (ref.) (£°C)
44.5 445 445 44.494 44.459 44 477 44 507 44,498 0.15
Callbration} , ormity | Stability | $27er489
point Factor
(°c) (°C) (£°C) k
44.5 0.13 0.056 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.

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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Equipment : Water Bath Cert. No.: 23TM377
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-01550C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 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 34972A MY43001451 23LM27 25 Feb 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.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt)
Beginning of Calibration 27 65 220
Finished of Calibration 30 70 221
. Ref. Std.
Position :
ID No.:
1 N37P301419
s | eV ol 2 N37P300732
s S(ref) o
A4 3 7 | 3 N37P301420
‘ 4 N37P301421
5(ref.) N37P301425

Front
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i%’f Certificate of Calibration
] H“Mgﬂ!

Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (orID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1of 2
Condition: New

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition:  Temperature 26 °C + 05°C
Humidity 53 %RH * 3.9 %RH

Callibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr. Adisai Maknoi

Calibration Date: 09 December 2022

The Method used: In-house method, CAL-WI47, based on UKAS Lab 14

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221765

j/ oﬂ/ Romgrods

(Mr. Adisai Maknoi) (Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This ceriificate 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 |aboratories.

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.

vin Rmadiey maTuTal dfin
DKSH Technology Limited
2533 muusyuin usrareen s T npememurs 10260

m: +66 mﬂ% : Email: mmm;g;uim: ua&nm: www.dksh comvscientific-thailand lﬂﬂﬂ'ﬁ‘ﬂﬁ']ﬂﬂﬂ

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022




&= DKSH

Certificate No.: C01223732 Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
- e 1 Nominal Test Value 200 (@)
@ @) F@ /@\ Reference Points (g)
@@ || e A B c D E
_%_- '—%—" %:’E_ - 0.000 0.000 0.000 0.000
Repeatabllity: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Error of indication from nominal or conventional mass value., Readability 0.001 (@)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
(@) (9 (9 (9) () ‘
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2.03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2,03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0019 2.00
The End of Certificate
yiin Ainiemay naTuTall $ain
e e e wnaslimu
Phone: +66 2639 7000  Email: mmwwm : www.dksh ientific-thailand au

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022



Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,
those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [J Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[l Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk <2.5% PFA and
Condition Pass or Condition Fail Specific Risk < 50% PFA.

[] Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).
; PFA — Probability of False Accept

Q\Jv\o(vo Al

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory
yhin Mmooy maTuTal doin
DKSH Technology Limited
2533 puudmfin urareen iaerssTaud nqaumennuss 10260 9
2533 Sukhumvit Road, B hak, Phrakh g, Bangkok 10260 |=|
Phone: +66 2638 7000 Email: info.callbration@dksh.com  Website: www.dksh.com/sciantific-thailand laﬂa‘]ﬁ ﬁquﬂ"

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readabllity; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance (&)
indication Conformity

g g g a

1 0.000 0.0010 0.002 Pass

5 0.000 0.0010 0.010 Pass

10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of conformity
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Cert. No.: 23TM763

Page: 10of 3
L] [ ] L]
Certificate of Calibration

Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : 808763
ID No. : UAE.MIC.026/2563
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory (301)
Received Order : 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Preecha Hlahib
Approved by : %

Approved Signatory
( ,) Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai
Issue Date : 11 May 2023
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.
[ ]
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Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used ltem Page: 2of 3
Reference : 2304-04610C-2
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 ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1 ) Data Acquisition 34972A MY59003411 22L.M165 26 Nov 2023
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 used 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
( %R.H. ) ( Volt )

P Beginning of Calibration 27 60 220

3 @ Finished of Calibration -27 58 220
1 B S Ref. Std.
2 ol — Position Description ID No.:
1= [Center of chamber [ 18-20TC-04
w 2= |Temperature sensor 18-20TC-05
3= Exhaust port 18-20TC-06

Mak, .
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Equipment : Autoclave Cert. No.: 23TM763
Condition As-Received : Used ltem Page: 3 0of 3
Reference : 2304-04610C-2
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Operating parameter Set : Temperature= 1150 °C
Sterilization period = 15 minute
ubes | e B i, LA (PO [ L T et
Setting | Reading | Position | Standard Reading Reading Factor
(c) ("C) (°C) (£°C)| (MPa) | (+°C) k
1 115.213
115.0 115.0 2 115.166 0.22 0.08 0.75 2
3 115.260
Operating parameter Set : Temperature= 121.0 °C
Sterilization period = 30 minute
uuc* UU('_:" - Average* ' Stability Press-ure Unicertatisty Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(eh |l (°6) (°C) (£°C)| (MPa) | (°C) k
1 121.260
121.0 121.0 2 121.224 0.29 1.1 0.75 2
3 121.284
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
The reported uncertainty of measurement was included stability and excluded uniformity .

Note :

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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