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(Calibration Certificate of Incubator)
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"'E 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

4 . ‘I W ¢ B
www.(qcalibration.com ol NSC-TISI-T1S17025
CALIBRATION 0049

CERTIFICATE No : 23T6749 PAGE:10F2
REFERENCE No : 69853-3

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
~ MODEL - INB 400
SERIAL No : E405.0946
D No : EQL-087 ;
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY :b TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 10-Jul-23
APPROVED BY : l
ONGRAK J.
ISSUED DATE : 17-Jul-23
RECEIVED DATE : 10-Jul-23

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

F-GO10 REV : 03



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 : 23T6749 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 S/N E405.0946

RECEIVED DATE 10-Jul-23 CALIBRATION DATE 10-Jul-23

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS. CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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

1) DATA LOGGER WITH RTD
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 :-

CERTIFICATE No *
22T7508

DUE DATE
10-Aug-23

MODEL
HYDRA 2635A

SERIAL No
7301307

WITHOUT ADJUSTMENT

GENERAL INFORMATION

195

Overall Ambient Temperature around the Chamber (°C) variation : 1

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L*H): 40*33*40 cm

5
CHAMBER PERFORMANCE ;
8 9, Calibrate Average All | Temperature | Temperature Overall
/ 7 Point Location Stability Uniformity Variation
FRONT (°0) (°C) @°C) 0 (°C)
44.0 43.96 0.06 0.54 0.71
55.0 55.00 0.05 0.58 0.79
58.0 57.96 0.06 0.69 0.81
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)
43.5 43.5 43.72 | 43.78 | 4373 | 43.75 | 44.22 | 43.86 | 44.17 | 44.06 | 44.34 0.36
54.5 54.5 5475 | 54.78 | 54.76 | 54.75 | 5530 | 54.83 | 55.27 | 55.07 | 55.47 0.36
57.5 57.5 57.67 | 57.74 | 57.62 | 57.67 | 5828 | 57.86 | 58.28 | 58.11 58.38 0.36

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-GO10REV : 03




QUALITY CALIBRATION CO.,LTD. S,

S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ’,T\//—,Q\\\C
www.qealibration.com e NSC-TISLTIS17025
CALIBRATION 0049
CERTIFICATE No : 24T1186 PAGE:10F2

REFERENCE No : 72116-4
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER ’ : MEMMERT

MODEL : IF 110

SERIAL No ; D415.0802

ID No : | EQL-190
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY z TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA Il RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

>

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 09-Feb-24

APPROVED BY

| ONGSMK 7J.
ISSUED DATE . 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-G010 REV : 03



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 : 24T1186 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 110

ID No EQL-190 S/N D415.0802

RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBIENT TEMPERATURE 25°C+1°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 RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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 RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 / Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 Overall Line Voltage (V) variation : 3
: Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 9 Calibrate Average All | Temperature | Temperature Overall
/ 7 Point Position Temp. Stability Uniformity Variation
FRONT C) 0) (°C) C) 0)
37.0 36.99 0.09 0.20 0.24
44.0 4411 0.08 0.26 0.31
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)
37.0 37.0 36.99 | 36.97 | 36.98 | 36.95 | 37.05 | 37.03 | 37.03 | 36.98 | 36.96 0.25
44.0 44.0 44.09 | 44.12 | 44.02 | 44.08 | 4420 | 44.11 | 4420 | 44.12 | 44.08 0.36

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-GO10 REV : 0



QUALITY CALIBRATION CO.,LTD. S,

RN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ocwRs
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 7,//_\/435
www.qcalibration.com ke’ NSC-TISI-TIS17025
CALIBRATION 0049
CERTIFICATE No : 24T1185 . PAGE:10F2

REFERENCE No : 72116-3
Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER : MEMMERT
MODEL g IF 160
'SERIAL No : D518.0082
IDNo : EQL-205
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : © 09-Feb-24
APPROVED BY

PONGSAK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GOI0REV : 03



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 : 24T1185

PAGE:2 OF 2
Calibration Report
EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL IF 160
ID No EQL-205 S/N D518.0082
RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24 _
AMBIENT TEMPERATURE 25°C+1°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 RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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 RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm

CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
O O =0 &Y &Y
35.0 35.03 0.05 0.09 0.16
36.0 36.05 0.07 0.08 0.19
41.5 41.45 0.08 0.13 0.20
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 (£ °0O)
35.0 35.0 3498 | 35.01 | 35.00 [ 35.00 | 35.02 | 35.08 | 35.07 | 35.04 | 35.10 0.25
36.0 36.0 36.00 | 36.03 | 36.03 | 36.02 | 36.04 | 36.09 | 36.10 | 36.04 | 36.12 0.25
41.5 41.5 4145 | 41.45 | 4139 | 4146 | 4146 | 4147 | 4143 | 4144 | 41.49 0.36

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-GO10 REV : 03



QUALITY CALIBRATION CO.,LTD. \\“\\'}’//

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 IacRA
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 AN
www.qcalibration.com b NSC-TISL-TIS17025
CALIBRATION 0049
CERTIFICATE No : 24T1184 PAGE : 1 OF 2

REFERENCE No : 72116-2
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIALNo : D518.0240

ID No : ~ EQL-218
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.,

30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY : 0’\

' PONGSAK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GOIOREV : 03



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 : 24T1184 PAGE:2 OF 2
Calibration Report

EQUIPMENT ' INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160 ‘

ID No EQL-218 SN D518.0240

RECEIVED DATE ~ 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBIENT TEMPERATURE 25°C+1°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 RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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 RTD HYDRA 2635A 7408027 23T6638 10-Jul-24
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 Ambient Temperature around the Chamber (°C) variation : 1

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

Chamber Size (W*L*H): 56*40*72 cm

CHAMBER PERFORMANCE
Calibrate Average All | Temperature [ Temperature Overall
Point Position Temp. Stability Uniformity Variation
&) (6] &0 O QY
35.0 35.01 0.06 0.14 0.20
36.0 36.01 0.07 0.16 0.23
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 (£ °0)
35.0 35.0 3497 | 34.97 | 3499 | 3499 | 35.06 | 35.05 | 34.95 | 35.02 | 35.05 0.25
36.0 - 36.0 3597 | 35.96 | 3598 | 35.99 | 36.06 | 36.07 | 3596 | 36.02 | 36.05 0.25

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-GOI0OREV : 03



QUALITY CALIBRATION CO.,LTD. \\\i\'_/y/

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 St

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ’,///,\?\\
www.qcalibration.com il
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NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 24T1187 ' PAGE:10F2
REFERENCE No : 72116-5

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT |
MODEL : IF 160

SERIAL No : D519.0140

ID No : EQL-231
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY

PONGSYK J.
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03



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 : 24T1187 PAGE :2 OF 2
Calibration Report

EQUPMENT INCUBATOR

MANUFACTURER MEMMERT

MOIEL IF 160

ID No EQL-231 S/N D519.0140

RECIIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24

AMBENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NOLOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 23T6637 19-Jul-24

3. THECERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. THISRESULT 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.

N

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
. GENERAL INFORMATION
3 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): ** cm
CHAMBER PERFORMANCE .
8 Calibrate Average All | Temperature Temperature Overall
Z / Point Position Temp. Stability Uniformity Variation
FRONT 0) (0) (#°C) ) Q)
35.0 35.06 0.07 0.17 0.27
37.0 37.05 0.07 0.14 0.22
41.5 41.59 0.07 0.17 0.24
TEMPERATURE MEASUREMENT ACCURACY TEST
lantroller Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 ( °C)
35.0 35.0 35.00 | 35.06 | 35.03 | 35.05 | 35.07 35.05 | 35.05 | 35.13 | 35.11 0.25
37.0 37.0 37.06- | 37.03 37.02 | 37.00 | 37.04 | 37.06 | 37.07 37.07 | 37.10 0.25
41.5 41.5 41.57 | 41.57 | 41.54 | 4153 | 41.56 41.63 | 41.69 | 41.63 | 41.63 0.36

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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(Calibration Certificate of Water bath )
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

NSC-TISI-TIS 17025
CALIBRATION 0049

CERTIFICATE No : 23T8796 PAGE:10F2
REFERENCE No : 70515-4

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 45

SERIAL No : L720.0266

D No : EQL-241
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA 1 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY $ CHAICHARN CH.

CALIBRATION DATE : 16-Aug-23

APPROVED BY : %
‘ ONGYAK J.

'ISSUED DATE : 16-Aug-23

RECEIVED DATE fes 16-Aug-23

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

F-GO10 REV : 03



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 : 23T8796 PAGE :2 OF 2
Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER : MEMMERT MODEL 3 WNE 45

ID NUMBER s EQL-241 SERIAL NUMBER : L720.0266

RECEIVED DATE $ 16-Aug-23 CALIBRATION DATE 4 16-Aug-23

AMBIENT TEMPERATURE H 25°C+ 1 °C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 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 23T6642 19-Jul-24

~. [HE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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

4"5 Bl a1
] @ & ® C;) ¢
H
GENERAL INFORMATION
! & Overall Variation of Ambient Temperature around the Bath (°C): 0.6
: w Overall Variation of Line Voltage (V) : 3
PROBE INSTALLATION Instrument Condition : Normal
OHIEINN THER AT Bath Inner Size (W*L*H) : 59*35*20 om
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
&) &°C) &°C) (&) 6 C)
83.0 83.09 0.05 0.07 0.05 0.16
92.0 92.13 0.11 0.06 0.06 0.28
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 Z°0)
83.0 83.0 83.08 83.09 83.06 83.11 83.12 0.15
92.0 92.0 92.11 92.13 92.10 92.16 92.16 0.19

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

F-GOIOREV : 03
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE N_o :23T6748 PAGE : 1 OF 2
REFERENCE No : 69853-2
Certificate of Calibration
EQUIPMENT WATER BATH
MANUFACTURER MEMMERT
MODEL WPE 45
SERIAL No L711.0024
D No EQL-147 )
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 10-Jul-23
APPROVED BY /\
ONGSKK J.
ISSUED DATE 17-Jul-23
RECEIVED DATE 10-Jul-23
THIS CE{{TIFICATE MAY NOT BE REPRODUCED OTHER I'HAN IN FULL EXCEPT WITH THE PRIOR WRIT I'LLN APPROVAL Ol

\
\

QUALITY CALIBRATION CO., LTD.

F-GOI0 REV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkaeg Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23T6748 PAGE:2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WPE 45

ID NUMBER EQL-147 SERIAL NUMBER L711.0024

RECEIVED DATE 10-Jul-23 CALIBRATION DATE 10-Jul-23

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 53 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH

- CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 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
') DATA LOGGER WITH RTD 2625A 6603614 22T7514 + 05-Aug-23

>. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONI.Y
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION. i

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

ko

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
v’//_/____r 2 L
TEL b g T
i Y o A F
¥ ® @ GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.4
1 / Overall Variation of Line Voltage (V) : 3
e Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) 1 59*35*%22 ¢cm
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity Variation
¢C) &°C) &°C) (°C) &) &)
41.5 0.03 4149 0.03 0.02 0.07
44.5 0.04 44.50 0.02 0.01 0.11
TEMPERATURE MEASUREMENT ACCURACY TEST ) ‘
Controller | Indicating v Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (£ 21C)
41.5 41.5 41.48 41.50 41.49 41.51 41.48 0.14
44.5 44.5 44.50 44,51 44.50 44 .49 44.51 0.14

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

7

F-GOI0 REV : 03




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

CALIBRATION 0049

CERTIFICATE No : 23T6747
REFERENCE No : 69853-1

PAGE:10F2

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER N/A
MODEL N/A
SERIAL No N/A
D No EQL-046 ,
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA 1I SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 10-Jul-23
APPROVED BY | %
‘PONG\;K J.
ISSUED DATE 17-Jul-23
RECEIVED DATE 10-Jul-23

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03



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 : 23T6747

EQUIPMENT

MANUFACTURER

ID NUMBER

RECEIVED DATE
AMBIENT TEMPERATURE

Calibration Report
WATER BATH
N/A MODEL N/A
EQL-046 SERIAL NUMBER N/A
10-Jul-23 CALIBRATION DATE 10-Jul-23
24°C#] °C RELATIVE HUMIDITY

CONDITION OF THIS RESULTS OF CALIBRATION

PAGE:2OF 2

53 %RH + 10 % RH

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

'Y DATA LOGGER WITH RTD
>. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 :-

MODEL
2625A

SERIAL No

6603614

WITHOUT ADJUSTMENT

CERTIFICATE No

22T7514

7

DUE DATE
05-Aug-23

B i SR I
T e
‘ & ® &I GENERAL INFORMATION :
H ; Overall Variation of Ambient Temperature around the Bath (°C): 2.3
| / Overall Variation of Line Voltage (V) : 10
_ Instrument Condition : Normal
W Bath Inner Size (W*L*H) : 45*33*13 cm
PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity Variation
&) &°0) #°C) ¢C) O O
44.5 0.04 44.52 0.01 0.02 0.08
45.0 0.01 45.04 0.01 0.02 0.03
50.0 0.06 49.99 0.01 0.02 0.14
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (x°0C)
44.5 44.5 44.52 44.52 44.52 44,52 44.52 0.14
45.0 45.0 45.04 45.04 45.04 45.04 45.04 0.14
50.0 50.0 49.99 49.99 49.98 49.98 49.99 0.15

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 B

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

F-G010 REV




QUALITY CALIBRATION CO.,LTD. \\&Z,

o
~

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

KA

www.qcalibration.com NSC-TISI-TIS1 7025
CALIBRATION 0049

CERTIFICATE No : 24T1183
REFERENCE No : 72116-1

PAGE:10F2

Certificate of Calibration

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT

MODEL WNE 22

SERIAL No L516.1016

ID No EQL-198

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY CHAICHARN CH.

CALIBRATION DATE 09-Feb-24

APPROVED BY

| PONGYAK J.
ISSUED DATE 12-Feb-24
RECEIVED DATE 09-Feb-24

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

QUALITY CALIBRATION CO., LTD.

F-G010 REV : 03



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 : 24T1183 PAGE :2 OF 2
Calibration Report

EQUIPMENT $ WATER BATH

MANUFACTURER : MEMMERT MODEL - WNE 22

ID NUMBER : EQL-198 SERIAL NUMBER 2 L516.1016

RECEIVED DATE 3 09-Feb-24 CALIBRATION DATE 3 09-Feb-24

AMBIENT TEMPERATURE - 25°C+1°C RELATIVE HUMIDITY : 50 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON "WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 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 2635A 7286308 23T6641 14-Jul-24

.. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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) : 0.6
Overall Variation of Line Voltage (V) : 5

Instrument Condition : Normal

Bath Inner Size (W*L*H) : 35*%29*22 cm

PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall

Point Position Temp. Stability Uniformity Uniformity Variation
(&) Gl =0 (°C) (°C) (°C)
41.5 41.69 0.01 0.01 0.02 0.02
45.0 45.10 0.02 0.06 0.05 0.12
50.0 50.11 0.02 0.05 0.05 0.07

TEMPERATURE MEASUREMENT ACCURACY TEST

Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty

Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 z°0C)
41.5 41.5 41.69 41.69 41.70 41.70 41.69 0.14
45.0 45.0 45.06 45.12 45.08 45.13 45.12 0.15
50.0 50.0 50.09 50.13 50.08 50.13 50.12 0.15

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

F-GOIOREV : 03
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(Calibration Certificate of Autoclave)
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QUALITY CALIBRATION CO.,LTD. S\\\\‘&Iﬂl/’a

—"—~*%
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
T3
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 "’4@\\3
www.qcalibration.com el NSC-TISI-TIS17025
CALIBRATION 0049
CERTIFICATE No : 24T1189 PAGE:10F2

REFERENCE No : 72116-7
Certificate of Calibration

EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA

MODEL : HVE-50

SERIAL No : 30612085166

1D No : EQL-155
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA IIRD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 09-Feb-24
APPROVED BY
ONGSAK T.
ISSUED DATE . 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03



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 : 24T1189 PAGE:2OF 2

Calibration Report

EQUIPMENT AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL HVE-50

IID NUMBER EQL-155 SERIAL NUMBER 30612085166
RECEIVED DATE 09-Feb-24 CALIBRATION DATE 09-Feb-24
AMBIENT TEMPERATURE 30°Cx1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646-1:2021 BY COMPARISON WITH CALIBRATED RTD DATA LOGGERS
UNDER NO LOAD CONDITION. THE SENSORS WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE PICTURE. THE SENSOR
ON LOCATION 1 AND 2 WERE PLACED IN THE UPPER HALF AND LOWER HALF OF CHAMBER FREE SPACE RESPECTIVELY. THE
THIRD SENSOR WAS PLACED WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT CHAMBER. SENSOR NUMBER
4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 15 mm OF ITS TIP. SENSOR NUMBER 5 WAS
PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

2 FERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE $350,S367,DV35,DN%4 24T0890 26-Jan-25
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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
e
/—_\ GENERAL INFORMATION
!_/ Overall Ambient Temperature around the Chamber variation : 0.5 °C
: Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 471
CHAMBER PERFORMANCE
Calibrate | Average all | Temperature| Temperature| Overall Pressure Holding Operating
__________ ) Point Position Stability | Uniformity | Variation (MPa) time (min) Cycle‘timc
ST TR 0) 0 | @0 | o °C) Yo
115 115.74 0.09 0.11 0.25 0.090 20 60
121 121.59 0.06 0.21 0.28 0.125 20 60
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 Z°C)
115 115 115.72 115.74 115.79 115.71 115.71 0.59
121 121 121.59 121.62 121.56 121.58 121.59 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : 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 C

FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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(Calibration Certificate of Distillation Unit VAPODEST
VAP20, VAP30s)
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JOB No: LSER2402246.......... MODEL: Yap3J..........cccvvenrea S/N:GERA03TIR

Part 1: Operational Qualification (0Q)

A
ATIADUANINIATOY

FRONT

1.Quick clamping device with wedge

2
3
4
5
6.
7
8
9

. Kjeldatherm digestion tube

. Holder for steam inlet tubing
. PTFP-Inlet tubing, steam

. Viton-cone

Clamping for glassware

. Screw cap GL18 with silicone seal

. PTFP-Inlet tubing, NaOH

. PP-Distributor with PP-threaded joint
10.
11.
12.
13.
14.
15.
16.
17,
18.
19.
20.
21.

Distribution head, glass

Screw cap GL32 with silicone seal
Distillation condenser

Screw cap GL 14 with plastic screw connection
Display

Keyboard, chemical-resistant
Main switch, green

Ventilation valve

Distillate outlet tubing
Erlenmeyer flask

Platfrom

Drip tray

Fail

Pass
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Diaphragm pump NaOH :

Diaphragm pump H3BO;

Diaphragm pump H2O for steam generator
Diaphragm pump H:0 for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off’

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Silicone -fubing 4x7 mm.

. Verprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitting)

. Silicone tubing 8x16x80 mm.

. Steam generator E

. PTFE-inlet tubing NaOH

. Silicone tubing 8x16 for cooling water inlet
. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.

. Silicone tubing 4x7 mm.

-
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vap 30,40 only
vap 30,40 only
option

vap 30,40 only
vap 30,40 only
vap 40 only
option

vap 30,40 only
vap 30,40 only

option



2 SIWALDIAM IATIVABOY

2.1 YupeumIning

astaeyszuyleh (Electrical Test)

anuauniuna s unisstunsiagd

aszua I 14w

i .
ASIVTBUANTNINT B (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cone .

#529801 Function N13¥1974 (The FunctionTest)

U3 ATAIVAUANNAUYBY Steam
- g
sEUUNISRNI NG Sample Tube
SLUUNTIAY Na OH

¥
F¥VUMST Suction AY Sample Tube UAT Receiver



2.2 EUHIMIITUINg

1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground M O O
Norminal current 4} ) ) vaslidha s,
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C 4| ) )

Cooling Water Outlet M ) (A
Control Temperature M ) -

1.2 OPTICAL TEST VAP30.... Pass Fail N/A Remark
Screw cap GL14 M ) O

Screw cap GLI18 M ) O s
Screw cap GL32 M D D

Distillation Head ™ O O s
Condensor O D ..............
Viton Cone ] O e
Ventilation Valve ‘ ] J O
Micro Switch Sample ] ) [

2. SYSTEM COOLING WATER INLET. Pass Fail N/A Remark
Cooling Water Inlet ! M O O
Cooling Water Outlet M O O
Magnetic valve D D ..............

3.SYSTEM CONTROL Pass Fail N/A Remark
Key Board | O O  gvess
Display 4] ) O
Program O O s
Adding H,0 g O O vap 30,40 only
Adding NaOH O O .
Adding H,BO, O O & vap 40 only
Suction Sample M O O vap 30,40 only

4.SYSTEM DISTILLATION Pass Fail N/A Remark

Boiler M ) O e
Level Sensor ] O O

Novprene-Tubing M O O s
Solenoid Valve Shut-Off M O O
Solenocid Valve Steam | - 0O s
Excess Pressure Detector O O
Ventilation Valve O O seesas
Heater E D O



5. PUMP

o
]
T
=4
Z
>
L

Pump H,0 Steam ) O O e
- Non-Retumn Valve 0] O CJ

Pump H,O Sample ) a O
- Non-Retum Valve | OJ O

Pump NaOH M ) )
- Non-Rutum Valve 7} O O

Pump H3BO3 O O 4d ...
- Non-Rutum Valve ) 4 |

Pump Suction ] O )

6. The Following Program Run : Pass Fail N/A Remark

Addition H,O 0-99 sec. %] ) O

Addition NaOH  0-99 sec. M O O

Addition H,;BO,  0-99 sec. O O

Reaction Time 0-99 min. %] O )

Distillation Time 0-99 min ] O

Steam Capacity ~ 30%-100% M O O @ s

Suction Time 0-99 sec. 7| 0 )

The Instrument is in perfect l.echnica.l shape ¥ O O

Remark :



Part 3: ﬁ’faynﬂﬁuﬂuuﬁmmnﬁn (General Technical Support)

3.1 MaFaFnu il ( Basic maintenance)

CIeanirig

Glass parts and suction pump should be cleaned before long
periods of non-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following program should be run:

Addition H,BO, 0 s
Addition H,0: i3 s
Addition NaOH: 0 s
Reaction time: 0 s
Distillation time: 7  min.
Steamcapacity: 100 %
Suction time: 20 s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 mi of sulphuric acid into the digestion
tube.



3.1 Error Code

The micro-processor continually surveys all the functions of the
distiilation system. As soon as an error arises it is shown on the
display and accompanied by an acoustic signal.

Error message

Measures

[ No tap water

Check cooling water Inlet for
blockages.
Ensure the tap is turned on

sample

Insert tube

Check chemical s

[No
(

Check set of tanks

Low water
Prass Enter

)
tubcj
)
)

l

Filling

8

)

team generator

Check the water inlet distllied
H,0

This message disappears as
soon as steam generator is
filled

After the above mentioned errors are corrected, the following

message is displayed.

Error message

Measures

Step Prog.No,
ontlnue=Enter

8

")

Enter = continue of interrupted

program
Reset = Standby-mode

Other emmor messages
Error message Measures
Message disappears as soon
[wut for lttamJ 38 afhndby I§ resichad
E\dd so0l. > 1m|nJChockpmgrarnming
Contlnus=Enter Enter=continue of interrupted
program
Reset=Standby-mode
Progqram Check.programming
undefined _.....
Switch the system off and call
[ Excess steam J”Ni“
pressure
[ Sensor error ]mﬂmwmmamcan
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(Calibration Certificate of Liquid in Glass Thermometer)
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Equipment :
Manufacturer:

~ Model :
Serial No.:
ID No.:
Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

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

W
S,

4,
74,
R

i

8

1,/”1

KRB

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

CALIBRATION 0008

Certificate of Calibration Certificate No. : 24T680

Page: 1o0of 2

Digital Thermometer With Sensor

Testo

926

5609260110250914

EQL-058
Used Item
04 April 2024

11 April 2024
to 22 April 2024
2404-0204DN

(25 £ 3 ) °C

(50 +20) %

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

Submitted by: TEST TECH CO.,LTD. (Head Office)

30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-TO1 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on |TS-90.

Condition of this result

of calibration

1.Reference standards in

struments :

Instrument

1) Black Stack Thermometer
2) PRT Scanner Module

3) Industrial Platinum Resistance Thermometer

4) Industrial PRT Probe

Model Serial No. Certificate No. Due Date

1560 8C454 231600 30 May 2024
2562 A01303 231600 30 May 2024
5627 739433 231600 30 May 2024
5627A 979442 231600 30 May 2024

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

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

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

Calibrated by :  Anuch

it Pangchata

Issue Date : 24 April 2024

Approved Signatory : //

[ ]Phalinee Prabpaipal

[ 1Chatchawan Khunpiluek
[ VI Wanlop Larpkern

B 0339284
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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

o
]

NN

Equipment :
Manufacturer:
Model :
Serial No.:

ID No.:

Condition As-Received:

Received Date:

salibration Date:

“raly W

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

CALIBRATION 0008

23T475
1of 2

Certificate No. :

Certificate of Calibration e

Digital Thermometer With Sensor
This certificate may not be reproduced other than in full,

Testo
except with the prior written approval of the head of
926 Corporate Services 3: Equipment Calibration and Testing Services.
33824123/004
EQL-138
Used Item

09 March 2023

20 March 2023
to 22 March 2023

Reference: 2303-0314DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)
Ambient Temperature: ( 25 £ 3) °C | :

30, 32 Il Soi 63, Rama |l Rd.,
Relative Humidity: (50 +20) % » 32 Rama Il Soi

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-30.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Instrument ‘Model Serial No. Certificate No. Due Date
1) Digital Thermometer 1529 A7TAB09 2211274 17 Oct 2023
2) Industrial Platinum Resistance Thermometer 5627-12 571970 2211274 17 Oct 2023
3) Industrial Platinum Resistance Thermometer 5627 824304 2211274 17 Oct 2023

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Approved Signatory : -
[ ]Phalinee Prabpaipal

Calibrated by :
Issue Date :

Sataporn Mulkammee
23 March 2023

[ ]Chatchawan Khunpiluek
[ /] Wanlop Larpkurn

B 0310381
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Cert. No.: 23T475

Page.: 2 of 2
f . Result of Calibration:- Without Adjustment
/. Function: Temperature measurement
: This equipment was connected with Thermocouple Type T  ID No. EQL-138
Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (°C) (°C) . (°C) ' (+C)
150 2.9962 26 -0.3962 0.24
150 35.0051 34.8 -0.2051 0.24
150 36.0061 35.8 -0.2061 0.24
150 36.9974 36.8 -0.1974 0.24
150 41.5051 414 -0.1051 0.24
150 43.9973 43.9 -0.0973 0.24
150 55.0047 55.0 -0.0047 0.25
150 169.9960 170.4 0.4040 0.55

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

-000-
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

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

“\\IIIH’,,
SN\
N St

R

Y,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Ay
,

K

2,

AT
”/"Illhl\“\“

N

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

CALIBRATION 0008
Certificate of Calibration  cefiea® :‘;f anen

Dial Thermo-Hygrometer
This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
- Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used Item

12 October 2023
17 October 2023

to 20 October 2023 ‘

Reference: 2310-0447DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)
Ambient Temperature: ( 25 = 3 ) °C
Relative HumidHy: (50 +20) % 30, 32 Rama Il Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

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

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

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Handheld Thermometer With Sensor 1523 3240076 231305 15 Mar 2024
2) Dew Point Hygrometer Optidew 401 164756 TH-0158-22 13 Dec 2023

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

3.This Certification is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)

v Kaovﬂ
Calibrated by :
Issue Date :

Surasit Phansudnoi Approved Signatory :
- 26 October 2023 [

] Chakrit Waewwanjua
[ 1Pornthippa Tameyakul
[v/] Viporn Tantiyawutti

B 0327545



Cert. No.: 23H2216

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standard uuct Uncertainty :
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (x%R.H.)
25.0 30.1 30.0 -0.1 1.5
25.0 40.1 39.0 -1.1 1.5
25.0 50.1 49.0 -1.1 1.7
25.0 60.0 59.0 -1.0 1.7
25.0 75.2 75.5 0.3 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
15.046 15.0 -0.046 0.72
19.975 20.0 0.025 0.72
25.022 25.0 -0.022 0.72
30.000 30.0 0.000 0.72

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

-000-

2 1185882



QUALITY CALIBRATION CO.,LTD. RN

SN
P il S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 = RA
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 AN
i i “hn nlo W
www.qcalibration.com Tl A e
CALIBRATION 0049
CERTIFICATE No : 23T7718 PAGE: 1 OF2

REFERENCE No : 70152-2

b

Certificate of Calibration

EQUIPMENT : LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
MODEL : G13004
SERIAL No : N/A
*No : EQL-111
RESOLUTION 2 J i
TYPE e TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY $ TEST TECH CO., LTD.
' 30,32 RAMA 11 SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY 3 CHARUKIT L.

CALIBRATION DATE $ 15-Aug—2§/

APPROVED BY : @\ )

i’ONGs\qF X

ISSUED DATE : 15-Aug-23

- RECEIVED DATE : 08-Aug-23

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

F-GOI10 REV 03



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 : 23T7718 PAGE :2 OF 2

Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL g G13004

ID No : EQL-111 SERIAL NUMBER p N/A

RESOLUTION § 1°C TYPE TOTAL IMMERSION
RECEIVED DATE 08-Aug-23 CALIBRATION DATE 15-Aug-23
AMBIENT TEMPERATURE 23°C+3°C RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
TS-90.

2 FERENCE STANDARD INSTRUMENTS :- .

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1502 77964 23T3927 08-Mar-24
2) SPRT PROBE 5614 636626 23T3927 08-Mar-24
3) PRECISION BATH 7320 A21105 22T13199 14-Dec-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

STANDARD uucH* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
(Y) &)
115.013 115.0 120 0.013 N/A 0.15
120.998 121.0 124 -0.002 N/A 0.15

UUC* : UNIT UNDER CALIBRATION
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 REV 0
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(Calibration Certificat_e of Standard Weights)






Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Atmospheric Pressure:

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

AL
N\

s,
s,
8

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

!

K

N
2,

RAMN
TEL. 0-2717-3000-24 FAX. 0-2719-9484 2 NSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration Certificate :‘;f 2411150

Standard Weight

LS 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.

EQL-121
Used Item
18 January 2024

26 January 2024

2401-0593DN Submitted by: TEST TECH CO.,LTD. (Head Office)
(23 £ 2) °C _
(50 = 10 ) % 30, 32 Rama |l Soi 63, Rama |l Rd.,

Samaedam, Bangkhunthian, Bangkok 10150
1017.0 hPa

Procedure used: Calibration were conducted using calibration procedure CP-M06 according to OIML R111-1 Edition 2004 (E).

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0109-22 11 Jul 2024

2.This certificate is not certified for any commercial transaction.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory :

i

Issue Date : 29 January 2024 [ ]Phalinee Prabpaipal

[~T Sura Suwannasri

[ ]1Sorapong Koomkainam

B 0333471




Cert No.: 24M150

Page: 2 of 2
Result of calibration Without adjustment

Uncertainty of Maximum

Nominal . .
Marking | Conventional mass Measurement Permissible error
Value '
(%) (%)

50 g None 50.00001 g . 0.10 mg 0.30 mg

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

-00o-

225

a 1200285




Wi
N

7,

',

) &

2,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3!
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %’ /,ﬁ\w‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 o NSC-TISI-TIS17025

CALIBRATION 0008

Certificate of Calibration ~ ceneateNo - 2151

Equipment : Standard Weight
Manufacturer: = This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 3 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: EQL-258

Condition As-Received: Used Item

Received Date: 18 January 2024
Calibration Date: 26 January 2024
Reference: 2401-0593DN Submitted by: TEST TECH CO.,LTD. (Head Office)

Ambient Temperature: (23 * 2 ) °C

a ’ i Il Rd.
Relative Humidity: (50 10 ) % 30, 32 Rama Il Soi 63, Rama .

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1016.7 hPa

Procedure used: Calibration were conducted using calibration procedure CP-M06 according to OIML R111-1 Edition 2004 (E).

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0109-22 11 Jul 2024

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory : )

Issue Date : 29 January 2024 [ 1Phalinee Prabpaipal
[-TSura Suwannasri

[ ]Sorapong Koomkainam

B 0333472
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N

SN/ >
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) il ="
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES e .
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 {’/‘I/I,T\//_-?\\“\? r‘;

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

2 ' : ificate No.: 23 57 '

Certificate of Calibration  Certificate No.: 23M15 {

Page: 1 of 2 %

Equipment : Standard Weight !u.,,
Manufacturer: d This certificate may not be reproduced other than in full, v
except with the prior written approval of the head of ,r/

Model : 5 Corporate Services 3: Equipment Calibration and Testing Services. l,.;\
Serial No.: M 0030/11 ‘
ID No.: EQL-139 (
\

Condition As-Received: Used Item

»
W, e TN

B el |

Received Date: 10 August 2023 j
Calibration Date: 17 August 2023 \é
/
Reference: 2308-0284DN Submitted by: TEST TECH CO.,LTD. (HEAD Office) /
\

T, i

Ambient Temperature: (23 £ 2) °C
30, 32 Rama Il Soi 63, Rama |l Rd.,

S
%

Relative Humidity: (50 %15) %

; Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006.2 hPa

Sy S S i T

S P

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method f
‘ against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.7 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.

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

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

-National Institute of Metrology Thailand (NIMT) N

S S

Calibrated by :  Thapakorn Thammachai Approved Signatory :
Issue Date : 17 August 2023 [ 1Phalinee Prabpaipal

[~T Sura Suwannasri

[ ]Sorapong Koomkainam
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» Result of calibration

o

Without adjustment

R ST N S N S N N S N N SN SR NSEANSEASENSEZNTEN r:&;;*rw%
(4
))

Cert No.: 23M1557
Page: 2 of 2

Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(£) (¥)
. 2g 2.000018 g 0.040 mg 0.12 mg
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MNSSTINGT

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /ﬁ\“\ /o

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS1 12
CALIBRATION 0008

Certificate of Calibration ~ Cortfiests Ne.: 201558

Equipment : Standard Weight

Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : S Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 11119459
ID No.: EQL-149

Condition As-Received: Used Iltem

Received Date: 10 August 2023
Calibration Date: 17 August 2023
Reference: 2308-0284DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: ( 23 £ 2) °C
30, 32 Rama Il Soi 63, Rama |l Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Relative Humidity: (50 15) %

Atmospheric Pressure: 1005.75 hPa

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.7 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration.
4.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

5 =

Calibrated by :  Thapakorn Thammachai Approved Signatory :
Issue Date : 17 August 2023 [ ]Phalinee Prabpaipal

[-~~1 Sura Suwannasri

[ ]Sorapong Koomkainam

B 0322292



Cert No.: 23M1558

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
() (£)
20 g 20.000008 g 0.080 mg 0.25 mg

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






QUALITY CALIBRATION CO.,LTD. N2

‘ SN /’
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;}aE/m%
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 % fg\/—\\\\
2l
" NSC-TISI-TIS 17025
CALIBRAT,ON 0049
CERTIFICATE No : 24E0681 PAGE:10F2

REFERENCE No : 71961-1

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

pH METER
DKK TOA

HM-25R

760205

EQL-183

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D.

23-Jan-24

|

PONG

24-Jan-24

23-Jan-24

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

QUALITY CALIBRATION CO., LTD.

F-GOI10 REV 03



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 : 24E0681 PAGE:2 OF 2

Calibration Report

EQUIPMENT pH METER

MANUFACTURER DKK TOA MODEL HM-25R

ID No EQL-183 SERIAL NUMBER 760205
RECEIVED DATE 23-Jan-24 CALIBRATION DATE 23-Jan-24
AMBIENT TEMPERATURE 25°C+1°C RELATIVE HUMIDITY 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL QE;%‘;——ZI:"/ CERTIFICATENo ~ DUEDATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9186079 23E1312 19-Apr-24
5) BATH 260014 1247 48074 2379014 13-Sep-24
6) THERMOMETER WITH PROBE' 421504 55000379 2379623 13-Sep-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT -
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k =2.303 RT/F = 59 mV/pH
mV uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(= mV) K
177.48 178 -0.52 0.59 2.0
0.00 1 -1.00 0.59 2.0
-177.48 -177 -0.48 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) & pH) k
4.0061 4.01 -0.004 0.013 2.0
6.9994 7.00 -0.001 0.013 2.0
10.0070 10.01 -0.003 0.014 2.0
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
. READING READING DEPTH OF MEASUREMENT
) &) (mm) &) (CHY)
24.999 25.0 80 -0.001 0.21

UUC : UNIT UNDER CALIBRATION
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 @OVERAGE
FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 03




QUALITY CALIBRATION CO.,LTD. \\@,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ii,a\gm/E& w o

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CERTIFICATE No : 23E3129
REFERENCE No : 68715-2

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

TALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
TOA-DKK

HM-41X

784878

EQL-199

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA 1I SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT D.

29-Mar-23

PONGSAK J.

30-Mar-23

29-Mar-23

PAGE:10F2

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 : 23E3129 PAGE :2 OF 2
Calibration Report

EQUIPMENT pH METER

MANUFACTURER TOA-DKK MODEL HM-41X

ID No EQL-199 SERIAL NUMBER 784878

RECEIVED DATE 29-Mar-23 CALIBRATION DATE 29-Mar-23

AMBIENT TEMPERATURE 252 C+12 ¢ RELATIVE HUMIDITY 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT WAS
TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH CALCULATED
VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL Rl CERTIFICATE No DUE DATE
LOT No
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
Y pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
; PH STANDARD SOLUTION 00651-10 CC747845 4882-13159657 02-Mar-24
4) PROCESS CALIBRATOR CAI150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 22T9870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 22T9904 13-Sep-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 SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
mV uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(£ mV) k
177.48 177 0.48 0.59 2.0
0.00 0 0.00 0.59 2.0
-177.48 -178 0.52 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: N/A
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (& pH) k
4.007 4.01 -0.003 0.013 2.0
7.003 7.00 0.003 0.013 2.0
10.003 10.01 -0.007 0.014 2.0
3. PERCENT SLOPE 95%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD UuucCH* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
Y O (mm) &Y &0
25.002 25.0 80 0.002 0.21

UUC : UNIT UNDER CALIBRATION

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, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F- GO]O REV 02



L) Metrohm
Siam Lid.

Metrohm Siam Ltd.
979/111-115 S.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax (+66)0 2298 0865

T aeenesimiots Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0376

Date of Issue : 21 August 2023
Certificate No. : 231872/ME
Customer Company : Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama II Rd.,Samaedam,
Bangkhunthian,Bangkok 10150

Instrument Manufacturer : Metrohm
Instrument Type : pH meter
Model : 781
Instrument Serial Number : 1781001011219 (ID : EQL-131)
Calibration Place : Laboratory, Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama II Rd.,Samaedam,
Bangkhunthian,Bangkok 10150
Environment Status : Temperature : 22.65°C + 0.15°C

Humidity : 63.25% = 2.75%

Date of Receipt : 18 August 2023
Date of Calibration : 18 August 2023
Job Number : CAL230577/ME
Condition of Calibration Item : Used Item
Result of Calibration : [X] Without Adjustment [ 1 Adjustment
Calibrated By : Mr. Monton Tontun
Approved By : 9\4, povi M .

\
Authorized Signatory

[ ] Mr. Kowit Photaeng
'[/] Mr. Patipon Musigapala
[ ] Mr. Teerayut Cheepdamrong

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 issuing Laboratory Metrohm Siam Ltd.

Issue: Rev 06, 26 Nov 2012 Pages 1 of 4 FM-09



£ Metrohm
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Metrohm Siam Ltd.
979/111-115 S.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax (+66)0 2298 0865

E-mail :  service@metrohm.co.th
www.metrohm.co.th

1. Reference Standards

Calibration Report

Certificate No: 231872/ME

NSC-TISI-TIS17025
CALIBRATION 0376

Item Description/Model Serial No. | Manufacturing| Certificate No. Due Date
1 |Digital Multimeter 34401A MY41054280 Agilent E1U231457 25 Mar 2024
2 (Multifunction Calibrator MC3 30328644 Beamex CAL0252-22P0214| 15 Nov 2023
3 |Temperature and Humidity Logger 62225348 Ebro 1.202209318-001 28 Sep 2023

2. The measurement standards are traceable to International system of units (SI) by mean of an unbroken

chain of calibration via accredited calibration laboratory, National or International metrology institute.

3. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

4. The results of test were found accurate as shown on date and place of test only.

5. Procedure Used :

On-site method WI-02 by substitute measurement with digital multimeter (DC Voltage)
On-site method WI-02 based on BS 3145 : 1978 (pH)

On-site method WI-02 based on CEI IEC 751 : 1983 (Temperature)

6. The calibration results apply only accuracy of display unit pH meter. User shall be electrode test and

calibrate pH meter with traceability standard buffer.

Issue: Rev 06, 26 Nov 2012

Pages 2 of 4

FM-09



£ Metrohm

Metrohm Siam Ltd.

979/111-115 S.M. Tower 33rd Floor,

Phahonyothin Rd., Phayathai, NSC-TISI-TIS17025
Phyathai, Bangkok 10400 THAILAND

Phone  (+66)0 2298 0864 CALIBRATION 0376
Fax (+66)0 2298 0865

Eroaly S Calibration Report

Certificate No: 231872/ME

1. Input I (DC Voltage)

Range 'STD Setting *Tolerance ‘uuc Reading Uncertainty
(mV) (mV') (mV) (mV) (xrmV)
2V 0.00 -1.0 to 1.0 0.1 0.092
300.00 299.0 to 301.0 300.0 0.12
600.00 599.0 to 601.0 599.9 0.14
900.00 899.0 to 901.0 899.9 0.15
1900.00 1899.0 to 1901.0 1899.7 0.19
-1900.00 -1901.0 to -1899.0 -1899.7 0.19

2. Input I (pH)*

'STD Setting Nominal Value *Tolerance *UUC Reading Uncertainty
(mV) (pH) (pH) (pH) (+pH)
414.12 0 -0.017 to 0.017 0.001 0.0019
354.96 1 0.983 to 1.017 1.001 0.0018
295.80 2 1.983 to 2.017 2.000 0.0015
236.64 3 2.983 to 3.017 3.000 0.0013
177.48 4 3.983 to 4.017 4.000 0.0011
118.32 5 4.983 to 5.017 5.000 0.0009
59.16 6 5.983 to 6.017 5.999 0.0008
0.00 7 6.983 to 7.017 7.000 0.0010
-59.16 8 7.983 to 8.017 7.999 0.0008
-118.32 9 8.983 t0 9.017 8.999 0.0009
-177.48 10 9.983 to 10.017 9.999 0.0011
-236.64 11 10.983 to 11.017 10.998 0.0013
-295.80 12 11.983 to 12.017 11.998 0.0015
-354.96 13 12.983 to 13.017 12.998 0.0017
-414.12 14 13.983 to 14.017 13.997 0.0019

Reference Temperature : 25° C

Issue: Rev 06, 26 Nov 2012 Pages 3 of 4 v FM-09
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Metrohm Siam Ltd.

979/111-115 5.M. Tower 33rd Floor,

Phahonyothin Rd., Phayathai, NSC-TISI-TIS17025
Phyathai, Bangkok 10400 THAILAND CALIBRATION 0376
Phone  (+66)0 2298 0864

Fax (+66)0 2298 0865

E-mail : service@metrohm.co.th

www.metrohm.co.th

L. Metrohm
Siam Lid

Calibration Report

Certificate No: 231872/ME

3. Temperature
PT-1000 (385)

'STD Setting Nominal Value *Tolerance *UUC Reading Uncertainty
(Q) (°C) (°C) (°C) (£°C)
1000.0 0 -0.5 to 0.5 0.0 0.18
1077.9 20 19.5 to 20.5 20.0 0.18
1097.3 25 245 to 25.5 249 0.18
1116.7 30 29.5 to 30.5 30.0 0.18
1194.0 50 49.5 to 50.5 50.0 0.22
1385.1 100 99.5 to 100.5 99.9 0.22
Remark:

1. 'STD = Standard Equipment.
2. *Tolerance according to manufacturer specification and service manual.
3. *UUC = Unit Under Calibration.

4. The result as per (*) marked are not TISI Accreditation Scope.

End of data

Issue: Rev 06, 26 Nov 2012 4 ~ Pages 4 of 4 FM-09
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(Calibration Certificate of Thermo - Hygrometer)



Equipment :
Manufacturer:
Model :

Serial No.:

iD No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

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

W\
W

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;‘\I\\—_//

2
=
=

>

/s Z

N
ALRNNS e
KRR NN
NSC-TISI-TIS17025

CALIBRATION 0008

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

Certificate No. : 23H2216

Certificate of Calibration gt 106

Dial Thermo-Hygrometer

This certificate may not be reproduced other than in full,

Barigo
except with the prior written approval of the head of
- Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used Item

12 October 2023

17 October 2023
to 20 October 2023
2310-0447DN

(25 % 3) °C

Submitted by: TEST TECH CO.,LTD. (HEAD Office)

(50 * 20 ) % 30, 32 Rama Il Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

1) Handheld Thermometer With Sensor

Instrument Model Serial No. Certificate No. Due Date
1523 3240076 231305 15 Mar 2024
Optidew 401 164756 TH-0158-22 13 Dec 2023

2) Dew Point Hygrometer

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

3.This Certification is traceable to the International System of Unit maintained through:-
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Surasit Phansudnoi Approved Signatory :

V{?or/\

26 October 2023 [ ] Chakrit Waewwanjua

Issue Date :
[ ] Pornthippa Tameyakul

[v/] Viporn Tantiyawutti

B 0327545



Cert. No.: 23H2216

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity Measurement
Reference Standaid T ouuct ‘ Uncertainty
Temperature Humidity Reading Error of Measurement
(°C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
25.0 30.1 30.0 -0.1 1.5
25.0 40.1 39.0 -1.1 1.5
25.0 50.1 49.0 -1.1 1.7
25.0 60.0 59.0 -1.0 1.7
25.0 75.2 75.6 0.3 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
15.046 15.0 -0.046 0.72
19.975 20.0 0.025 0.72
25.022 25.0 -0.022 0.72
30.000 30.0 0.000 0.72

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

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

-000-
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(Calibration Certificate of Oven)






QUALITY CALIBRATION CO.,LTD. S,

N N o
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SB\EE_/W
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 /4//_\//,-_\\\\\\:
www.qcalibration.com fox NSC-TISI-TIS17025
CALIBRATION 0049
CERTIFICATE No : 23T8798 PAGE : 1 OF 2

REFERENCE No : 70515-6

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UFE 500
SERIAL No .~ G508.0791
ID No EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY ~ TEST TECH CO., LTD.
30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 11-Sep-23
APPROVED BY
PONG{4K J.
ISSUED DATE 15-Sep-23
RECEIVED DATE 11-Sep-23

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

QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 03



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 : 23T8798 PAGE :2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UFE 500

ID No EQL-128 S/N G508.0791

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION .

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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 RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
. 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

SHwW

3 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ Piont Position Temp. Stability Uniformity Variation
FRONT 0) C) #°0) C) 0)
104.0 104.49 0.28 0.66 0.93
180.0 180.25 0.32 0.62 1.11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C) -
104.0 104.0 104.46 | 104.13 | 104.45 | 104.28 | 104.57 | 104.67 | 104.60 | 104.58 | 104.67 0.38
180.0 180.0 180.27 | 179.85 | 180.41 | 179.93 | 180.19 | 180.54 | 180.41 | 180.51 | 180.13 171

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-GOIOREV : 0
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CALIBRATION 0049
CERTIFICATE No : 23T8799 PAGE : 1 OF 2

REFERENCE No : 70515-7
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G512.2005

ID No : EQL-161
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY $ CHAICHARN CH.

CALIBRATION DATE : 11-Sep-23

APPROVED BY
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10REV : 03



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

w

CERTIFICATE No : 2378799 PAGE:2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UFE 500

ID No EQL-161 S/N G512.2005

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24°C+x1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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 RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

w

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 : 1
1 Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ Piont Position Temp. Stability Uniformity Variation
FRONT ¢C) 0) #C) ¢0) C)
104.0 103.96 0.14 0.58 0.73
180.0 179.55 0.22 0.93 1.47
TEMPERATURE MEASUREMENT ACCURACY TEST :
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 (z °C)
104.0 104.0 104.16 | 104.13 | 104.20 | 103.98 | 103.76 | 103.76 | 104.06 | 103.71 | 103.93 0.38
180.0 180.0 179.73 | 179.89 | 180.04 | 179.54 | 179.30 | 178.98 | 179.75 | 178.97 | 179.77 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010

V:03
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CALIBRATION 0049

CERTIFICATE No : 23T8797
REFERENCE No : 70515-5

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

HOT AIR OVEN
MEMMERT

UF 110

B414.0764

EQL-169

USED ITEM

TEST TECH .CO., LTD.

30,32 RAMA II SOI 63, RAMA 11 RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

e

CHAICHARN CH.

11-Sep-23

/A

PONGSAH J.

15-Sep-23

11-Sep-23

PAGE:10OF2

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 03



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 : 23T8797 PAGE :2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID No EQL-169 S/IN B414.0764

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 24 9@ RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1.

N

w

THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE 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.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

- THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. 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 : 1
1 Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 Calibrate Average All | Temperature | Temperature Overall
/ 74 Piont Position Temp. Stability Uniformity Variation
FRONT 0) C) (°0) (C) C)
104.0 104.04 0.10 0.55 1.06
120.0 120.10 0.11 0.65 1.20
140.0 140.03 0.14 0.77 1.33
150.0 150.05 0.14 0.79 1.48
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 (z °C)
104.0 104.0 104.34 | 104.25 | 104.10 | 104.00 | 104.05 | 103.61 | 103.93 | 103.57 | 104.54 0.38
120.0 120.0 120.39 | 120.38 | 120.27 | 120.06 | 120.13 | 119.57 | 119.98 | 119.52 | 120.56 0.46
140.0 140.0 140.47 | 140.39 | 140.24 | 139.99 | 140.01 | 139.39 | 139.94 | 139.30 | 140.54 0.46
150.0 150.0 150.55 | 150.49 | 150.32 | 150.00 | 149.98 | 149.35 | 149.97 | 149.25 | 150.57 0.46

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-GO10REV : 03
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CALIBRATION 0049
CERTIFICATE No : 23M6754 PAGE : 1 OF 2

REFERENCE No : 69854-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BP210S

SERIAL No :  S0736477

ID No : EQL-008

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 1I SOI 63, RAMA I RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY - PRASERT D.

CALIBRATION DATE : 13-Jul-23

APPROVED BY : %
'PON(MK 7.

ISSUED DATE : 17-Jul-23

RECEIVED DATE : 13-Jul-23

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

F-GO10 REV 03



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 : 23M6754 PAGE:2 OF 2

Calibration Report

EQUIPMENT $ DIGITAL BALANCE MODEL H BP210S
MANUFACTURER : SARTORIUS S/N : S0736477

ID No : EQL-008 RECEIVED DATE ; 13-Jul-23

AIR PRESSURE : 101 1mbar + 1mbar CALIBRATION DATE 13-Jul-23
AMBIENT TEMPERATURE > 23%0°°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGI{]
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT 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. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 .0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0001 -0.0001 0.000094
50.0 49.9999 0.0001 0.00012
100.0 99.9999 0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9998
e TR | 4 2 99.9997
3 99.9998
2 5 4 99.9998
5 99.9998
OFF-CENTER LOADING 0.0001

6. INTERNAL WEIGHT ERROR :0.000499999999988177 g
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
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REW)3
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CALIBRATION (049

CERTIFICATE No : 23M8800 PAGE:10F2
REFERENCE No : 70515-8

Certificate of Calibration

" EQUIPMENT : DIGITAL BALANCE
MANUFACTURER - AND
MODEL : GR-200
SERIAL No g 14243876
ID No : EQL-130
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY ] TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE ¢ 11-Sep-23

APPROVED BY : %
j 'PONGWK J.

ISSUED DATE : 15-Sep-23

RECEIVED DATE : 11-Sep-23

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

F-GO10 REV 03



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.calibration.com

o

CERTIFICATE No : 23M8800 PAGE:2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL GR-200

MANUFACTURER AND S/N 14243876

ID No EQL-130 RECEIVED DATE 11-Sep-23

AIR PRESSURE 1011mbar + 1mbar CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE 242C 4 12C RELATIVE HUMIDITY 50 %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 NOT ADJUSTED BEFORE CALIBRATION. 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 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0000 0.0000 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0000 0.0000 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3:\1 4 2 100.0001
3 100.0001
2 5 4 99.9999
5 100.0001
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS C

ARRIED 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 REV 0
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CALIBRATION 0049

CERTIFICATE No : 23M11118 PAGE:10F2
REFERENCE No : 71188-2

Certificate of Calibration

EQUIPMENT 1 DIGITAL BALANCE
MANUFACTURER : SARTORIUS
MODEL : BCA3202I-1S
SERIAL No : 0039407364

ID No : EQL-257
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
; 30,32 RAMA 11 SOI 63, RAMA IIRD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : PRASERT D.
CALIBRATION DATE : 09-Nov-23
APPROVED BY ‘,‘
; ONGV\K J.
ISSUED DATE : 13-Nov-23
RECEIVED DATE : 09-Nov-23

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

F-G010 REV 03



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 : 23M11118 ~ PAGE:20F2
Calibration Report

EQUIPMENT z DIGITAL BALANCE MODEL $ BCA32021-1S

'MANUFACTURER s SARTORIUS S/N 3 0039407364

ID No 3 EQL-257 RECEIVED DATE ? 09-Nov-23

AIR PRESSURE 3 1010mbar + 1mbar CALIBRATION DATE : 09-Nov-23

AMBIENT TEMPERATURE 2 232 C b RC RELATIVE HUMIDITY : 49 %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 NOT ADJUSTED BEFORE CALIBRATION. 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 - 0094-51 : 23M1296 07-Feb-24
2) STANDARD WEIGHT - QK-I-009 23M1297 07-Feb-24
3) STANDARD WEIGHT : - QK-I-010 M2302003S 01-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE 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)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 2500 g WAS O g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.00 0.00 0.012
10.0 10.00 0.00 0.012
20.0 20.00 0.00 0.012
50.0 50.00 0.00 0.012
100.0 100.00 0.00 0.012
200.0 200.00 0.00 0.012
500.0 500.00 0.00 0.012
700.0 700.00 0.00 0.012
1000.0 1000.00 0.00 0.012
2000.0 2000.00 0.00 0.012
3000.0 3000.00 0.00 0.012
5. OFF CENTER LOADING ERROR
POINT ; READING (g)
)i 1 1000.00
308 4 2 1000.00
3 1000.00
2 5 4 1000.00
5 1000.00
OFF-CENTER LOADING 0.00

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-G010 REV
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Galibration 0087

il B& Certificate of Calibration

Equipment: Balance Certificate No.: C01232449
Model: BCA2241-1S Issued Date: 08 July 2023
Serial No. (orID.): 0043402017 (EQL - 268) Job No.: KSPR2310693
Manufacturer: Sartorius Page: 1 0of 2
Condition: New
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand.
Environment Condition:  Temperature 23 °C + 04°C
Humidity 59 %RH + 4.2 %RH
Calibration Place: TEST TECH CO., LTD. ( 302 Room )
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand.
Calibration By: Mr. Hattapong Pumnil
Calibration Date: 07 July 2023
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02220533
e

ZWS
S

(Mr. Hattapong Pumnil)

Person in charge

Rmmeprord

(Mr. Rungrod Jenkittrakulchai)
Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to

international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).
These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall

not be reproduced except in full without approval of DKSH Technology Limited.

uSin fiaediey aTuTal $1in

DKSH Technology Limited

2533 QUUAYNIN WU 1ANSETUNI NFIWIMIUAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

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

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 20:



&= DKSH

Certificate No.: C01232449 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.
AL | e 1R | % Nominal Test Value 100 (@)
® ©) 6 ©) ®f® Reference Points (g)
@@ Q9 ; '/_2_,) A B c D E
r%—— E::DE—— —@: - 0.0000 0.0000 -0.0001 -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Eror of indication from nominal or conventional mass value., Readability 0.0001 (qg)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty )
@ (@ (9) () (@)
0.001 0.00100 0.0010 0.0000 0.00010 2,03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10001 0.1000 0.0000 0.00010 2.03
0.5 0.50000 0.5000 0.0000 0.00010 2.03
1 1.00001 1.0000 0.0000 0.00010 2.03
2 2.00002 2.0000 0.0000 0.00010 2.03
5 5.00002 5.0000 0.0000 0.00011 2.03
10 10.00002 10.0000 0.0000 0.00011 2.03
20 20.00000 20.0000 0.0000 0.00011 2.02
25 25.00003 25.0000 0.0000 0.00012 2.02
50 49.99996 50.0000 0.0000 0.00013 2.01
100 100.00002 100.0000 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00021 2.00
150 149.99998 150.0000 0.0000 0.00023 2.00
200 200.00004 200.0000 0.0000 0.00029 2.00
13 fiatasioy maTulal $1fn The End of Certificate

DKSH Technology Limited

2533 ouugym uaNLNIN [wewseTaus ngammumuas 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

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

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 20
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(Calibration Certificate of Cool Room)






Metrology

’ S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.
Saraburi Tel : +66 3627 3096  Fax : +66 3627 3100 o

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T240070 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )

Manufacturer : -
..<0del ; -
Serial No. : -

Customer Code : EQL-167
ID No. : T1447A1
Customer : Test Tech Co.,Ltd
30,32 Rama II Soi 63, Rama II Rd., Samaedam,

Bangkhunthian Bangkok 10150

Lastomer Location : LABORATORY FLOOR 3

Date of Receipt : 12 January 2024
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By : ;%'WZ;N‘ / Boonchai Suriyawong (Site Calibration Manager)

| 24
Date of Issue 1L JANDD

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

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

FM-Li4 [19/18-08-66



Metrology
SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T240070 Page 2 of 4

Calibration Report

- Equipment : Chamber ( Cooling Room )
Date of Calibration : 16 January 2024
Environment : Temperature : 19.4-24.1 °C

Line Voltage : 221.3-226.1 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN161-TN170 T230773 10 April 2024
DATA LOGGER 34970A T149 T230773 10 April 2024

. 3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant - Hour 37 Minute At 3

3 C

Fresh Air Damper [ ] Open [:]Min [:] Medium D Max

D Close

Not Available

o

5. Adjustment :
() without adjustment ( X ) after adjustment

I Lo

Approved By

FM-L15 118/18-08-66



33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrology

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

~ Certificate No. T240070

Calibration Report

Page 3 of 4

15F
I
10A I
! i 3A
| :
| 16A
I
8F: : I 4F | ,."
j P! 7
: ‘\\ I
134 % 9A 12F
I ,"\1‘ """""""""
T 14A
P ’ - - I
" 11F7; 1C | |
v 1
/ :
7/ 1
2A /7 | 7
i A
TE/ 5A
C=Centre, F=CentreofFace, A=Corner, E =Centre of Edge
1C = TNi61 11F = TNI161
2A = TN162 12F = TN162
3A = TN163 13A = TN163
4F = TNI164 14A = TNI164
5A = TN165 15F = TNI165
6A = TNI166
7F = TNI167
8F = TNI168
9A = TNI169
10A = TN170
M’
Approved By.

FM-L15 I18/18-08-66



Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T240070

Page

Calibration Report

Measurement Results:

4 of 4

Average Standard Reading at each position ( °C)
r Calibration Point TN161 | TN162 | TN163 [ TN164 | TN165 | TN166 | TN167 | TN168 | TN169| TN170
3 3.17 3.11 3.11 3.33 2.94 3.06 2.95 3.17 2.86 2.59
TN161 | TN162 | TN163 | TN164 | TN165
2.74 2.95 2.75 2.95 2.85
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C) Average (°C) | Stability (£°C )|Uniformity ( °C )|Uncertainty (£ °C)
Min , Max Average Factor k&
3.0 2.9, 3.1 3.0 2.97 0.29 0.64 0.80 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor £ which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By.

1.2

FM-L15 118/18-08-66
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Metrology

SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSC-TISI-TIS 17025

Saraburi Tel ;: +66 3627 3096 Fax :+66 3627 3100 CALIBRATION 0244

Bangkok Tel: +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No.T240161

Equipment
Manufacturer
lodel

Serial No.
Customer Code
ID No.

Customer

“ustomer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room )

: EQL-181

T0399A5

Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

LABORATORY FLOOR 4

24 January 2024

: Preecha Phisassutthikul ( Temperature Caiibration Manager )

%‘Z‘\'\ / Boonchai Suriyawong (Site Calibration Manager)

31 JAN 2014

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

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

FM-L14 119/18-08-66



@ ’ SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244
Page 2 of 4

Certificate No.T240161

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 29 January 2024
Environment : Temperature : 25.4-27.9 °C

Line Voltage : 223.4-227.1 V
Relative Humidity : 45-49 %RH

Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90 .
2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No. Due Date
TC TYPET TN161-TN170 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
DATA LOGGER 34970A T149 T230773 10 April 2024

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant - 1  Hour 30  Minute At 3 C
Fresh Air Damper [_| Open I:le [:] Medium [:] Max

D Close

Not Available

o]

5. Adjustment :
( X ) without adjustment () after adjustment

Approved By %

FM-L15 118/18-08-66
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Metrology

SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. - CALIBRATION 0244

NSC-TISI-TIS 17025

Certificate No. T240161

Page 3 of 4

Calibration Report

15F
|
10A | l
i | ' | 3A
I 16A
I ¢ ,
BF: | 1 4F _r"-
: o L,
\\ I
134 N 9A 12F
L e iy el
Rk g | 14A
7 -
|
s 11IF7; 1C :
’ \ ]
7/ 1
’ ?
7/ 1
2412 ! ¥a
i 7
TE/ 5A
C=Centre, F=CentreofFace, A=Comer, E = CentreofEdge
1C = TNIlel 12F = TN172
2A = TNIl162 13A = TN173
3A = TNI163 14A = TN174
4F = TNI164 15F = TN175
5A = TNI165
6A = TNI166
7F = TNI167
8F = TNI168
9A = TNI169
10A = TNI170
11F = TNI171

!
Approved By. %«4/\

FM-L15 118/18-08-66



(@) ] SCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No.T240161 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (OC )
Calibration Point |TN161JTN162| TN163| TN164 | TN165 [TN166TN167| TN168| TN169|TN170

3.0 2.81 | 3.01 2.99 2.87 2.92 3.08 | 3.04 2.93 3.31 3.10

TN171TN172) TN173|{ TN174 | TN175

3.08 | 3.10 3.40 3.00 3.24

Chamber ( Cooling Room ) Temperature Distribution
. Reading Cc ) o o 5 ' o Coverage
Setting ( C) - Average ( C) | Stability (+ C) | Uniformity ( C) |Uncertainty (+ C)
Min,Max | Average Factor k
3.0 2.8,3.1 3.0 3.06 0.40 0.92 1.07 2.00

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k¥ which for a t-distribution, providing

o L

a level of confidence of approximately 95 % .

Approved By.

FM-L15118/18-08-66



