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Calibratech Co.,Ltd. e e
7/106-7 Moo 2, IRd, Pakkred, mzo CALIBRAT
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail cali@yahoo,com, cal@hotmail com

Certificate of Calibration

Certificate No. : 64-400590-1 Page : 1of2

Submitted by : Pacilic Laboratory Co.. Lid
14/5358 Moo 14, T, Bang Bua Thong, A, Bang Bua Thong, Nonthaburi 11110 Thailamd
Equipment : Digital Thermometer with Thenmistor probe

Temperature Indicator

Manufacturer : Eutech Model : pH 700
Range : NIA e Resolution : (0.1 {4
Serial No. @ 2841308 1D No. : LAB-PH-002
Phermisior probe
Model : N/A Sheath Material © Stainless
Diameter : 3 i, Length : 13 mm.
No. ¢ PHSTEMBOIP 049 1D No. : LARB-PH-002
Environment : On site calibration was carried out at the Laboratory. Pacific Laboratory Co.. Ll
Ambient Temperature : (23.5 10 24.0) c
Relative Humidity 1 (50 to 33) %
Line Voltage i 1220010 222.00)  VAC
Date of Received : 26 November 2021
Date of Calibration : 26 November 2021
Date of Issue : 27 November 2021
Calibrated by : Bunjerd Masn
Calibration Method : I'his instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath a1 the constant conirolled temperaiure,
I'he temperature seale used was based on 1T5-90

Reference Standard Instruments - Ihis certification is traceable to the International System of Units
L. Platinum Resistance Thermometer (PRT)

D No. Cen. No, Due Date Iraceability

A0 TT-0030-20 18 Jun 2022 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No., Cert, No. Due Date Traceability

400033 k62 17 Feb 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /’p:_) /
(‘Bunjerd Masri )

Supervisor

The Uneertainties are for a contidence probability of approximately 95%

This cerificate may not be reproduced other than in full exeept with the prior wiitten approval of the Calibratech Co.Lid

-

AL-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-T Moo 2, P 3IRd., Pakkred, i 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ik h. cal@yah lib h.cal@hotmail.com

Certificate of Calibration

Certificate No. © 64=400590-1

Result of Calibration Without Adjustment
UUC Condition As-Received @ Gl

Funetion : Temperature measurement

Ttemersion Depth | Standard Reading]  UUC Reading Cormection Uncertainty
I mm. ) e {7E) i Cy LEC)
113 25,003 249 0.1 (AL

Remark

ULIC : Unit Under Calibrmtion
This result of ealibration was found aceurate as shown on date and place ol calibration only.

Ihis reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k

providing a level of confidence of approximately 95%

AL-F0031-03

Page : 20f2
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Calibratech Co.,Ltd. NSC-TISI-TIS 17028 Calibratech CU,L[d
21106-7 Moo 2, Sukhaprachasen 3 R B 4, Pakkred, Nonthaburi 11120 CALIBRATION 0030 71067 Moo 2, § hasan 3 Rd., Pakkred, i 11120
Tel (02) 964-6211 Fu_.tﬂ}] 964-5155, rmr o cal@hotmail.com Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : cali i cal@hotmail com
Certificate of Calibration Certificate of Calibration
Certificate No. : 64-420130-1 Page : 10f2 Certificate No. : 64-420130-1 Page : 2of2
Submitted by : Pacific Laboratory Co., Ltd. it st Calibiation
14/3358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand UUC Condition As-Received :  Good
Equipment : pH Meter with electrode o s Electrical
pH meter pH meter
Manufacturer : Eutech Model : pH 700 Performing standard curve by Muliiproduet Calibrator at pH (4,7,10)
Range : N/A H Resolution : 0.01 pH
s :1 N 2841305 B ||:r:] L.-'\B-I:I 02 Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uneertainty
erial Mo. : 305 0. & -0,
_— at nominal pH { mv) {(pH) (pHI|( mV) {mV) (+mV)
ectrode
s NiA Saialni e 1774500 4 400 [ 1775 o) 012
4 erial No, : 20252
4.7.10 10,0000 7 700 | 00 0.0 0.086
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co.. Ltd. 1772500 0 ioioo: | sivas oo 012
Ambient Temperature : (23410238)'C
Relative Humidity — : (521055) % Function:  pH meter with clectrode

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

Date of Received : 26 November 2021

Date of Calibration : 26 November 2021 Adjustment Curve | Standand Bulfer | UUC Reading Correction Uncertainty

Date of Issue : 26 November 2021 at nominal pH {pH) (pH) {pH) (+pH)

Calibrated by : Bunjerd Masri 4.004 400 0.00 0011

Calibration Method : In-house method CAL-M4201 direct by using standard voltage calibrator 4,710 6.985 7.00 -0.01 0.020
9.963 10,00 1L 0.053

and using certified reference material (CRM)
Reference Standurd Instruments :  This certification is traccable to the Intemational System of Units

1. Multiproduct Calibrator Remark

ULIC : Unit Under Calibration

1D No, Cent, Mo, Due Date Traceability
200005 SG-E-0D4T3/64 27 Aug 2023 National Institute of Metrology Thailand {NIMT)
2. Standard Buffer Solution This result of calibration was found accurate as shown on date and place of calibration only.
pH Cenl, N Lat No. E 5 bil This reported uncertainty of measurment was hased on a standard i Htiplied by a age factork =2,
4,004 61218215 769926 15 May 2022 CPA chem Prepng vl nb e of dppoimaely S22
6.985 61223875 769927 15 May 2022 CPA chem R
9963 01208863 THY92R 15 May 2022 CPA chem
Approved by : 2 z /
( Bunjerd Masri )
Supervisor @ /
The Uncertainties are for a ility of i 95%

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

|




CAL s
=
Calibratech CD.,le. FL NSC-TISI-TIS1 1025

7106-7T Moo 2, hasan 3 Rd.. g CALIBRATION D030
Tel (02) 964-6211 Fax.{02) 964-5155, e-mail :

b _callh il.com

Certificate of Calibration

Certificate No, : 65-420108-1 Page : 10f2
Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T, Bang Bua Thong, A. Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : pH Meter with electrode
pPH meter
Manufacturer ; Eutech Model @ pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 2841305 ID No. @ LAB-PH-002
Electrode
Model : NIA Serial No. @ 3093341
Environment : On site calibration was carried out at the Lal y Pacific Lab y Co.Ltd.

Ambient Temperature : (25210 25.8)"C

=

Relative Humidity % (5010 55) %
Date of Received : 17 December 2022

Date of Calibration : 17 December 2022

Date of Issue : 19 December 2022

Calibrated by : Bunjerd Masri

Calibration Method @ -house method CAL-M4201 direct measurement by using standard voltage calibrator

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

1. Multiproduet Calibrator

1D No, Cert. No. Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No, Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dee 2024 CPA Chem Lid. Accredited to 1SO 17034 and ISO/MEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited 10 1SO 17034 and ISOVEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Litd. Accredited 1o 1SO 17034 and 1SOMEC 170258

Approved by : ‘ '2/

( Bunjerd Masri )

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
Bl
O]

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

AL-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasin 3 Rd., Pakkred, ? 10
Telgn2) 964-621 1 FaxA02) 964-5155, e-mail : calibratech. cal@ynhoo.com, calibratech .caliahotmail.com

Certificate of Calibration

Certificate No, = 65-420108-1 Page : 2 0f2

Result of Calibration :

UUC Condition As-Reeeived 1 Good

Funetion : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjusiment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uneertainty
al nominal pH {mV) (pH ) CpH) |l mV) {mv) (£mV)
1774800 4 .00 177.5 0o 012
47,10 00000 7 7.00 1K) 00 DLUB6
=177 4800 10 10,00 | -177.5 0.0 0.12
Funetion : pH meter with electrode

Performing a three - bufTer siandard curve using buffer nominal pH (4.7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH 1 {pH) (pH) (+pH)
4008 4.00 1L 00097
4,710 6956 7.00 0,01 0011
To.00m 10.01 00 0014

Remark

ULC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork = 2,

providing a level of conlidence of approximately 95%

AL-F0031-03




R
NS

CAL e

F

At

Calibratech Co..Ltd K
alibratech Co.,Ltd. e g s
T/106-7T Moo 2, Sukhaprechisan 3 Rd., Pakkred, Nonthaburi 11120 “gif.‘J;i';.Eﬁ I':'??“:
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calib h. calizyahoo.com, cali ch .cali@hotmail.com
Certificate of Calibration
Certificate No. : 65-400648-1 Page : 1 of2

Submitted by : Pacific Laboratory Co.. Lid
14/5358 Moo 14, T, Bang Bua Thong, A. Bang Bua Thong. Nonthaburi 11110 Thailand
Equipment : Digital Thermometer with Thermistor probe

I'emperature Indicator

Manufacturer : Eutech Model : pH 700
Range : N/A e Resolution : 0.1 "C
Serial No. @ 2841305 1D No, : LAB-PH-002
Ihermistor probe
Model : N/A Sheath Material :  Siainless
Diameter = 3 mim. Length : 115 mm.
Serial No. © PHSTEMBOIP 049 1D No. @ LAB-PH-002
Environment : On site calibrtion was carried out at the Laboratory, Pacilic Laboratory Co.. Lid
Ambient Temperature : (252w25.8) 'C
Relative Humidity 3 {50 0 55) %
Line Voliage : (220010 222.0)  VAC
Date of Received 17 December 2022
Date of Calibration : 17 December 2022
Date of Issue : 19 December 2022
Calibrated hy : Bunjerd Masri

Calibration Method : Ihis instrument was calibrated by In-house method ison technique CAL-M4003

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

The wemperature scale used was based on [ I'S-90

Reference Standard Instruments - This certification is traceable to the International System ol Units

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No, Due Date Traceability

400002 TT-0074-22 20 Jun 2024 Mational Institute of Metrology Thailand (NIMT)

2. Standard Digital Ther

1D No. Cert. No. Due Date Traceability

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

Approved by : /
{ Bunjerd Masn
Supervisor

The U ainties arc [or a contid probability of approxi Iy 95%
This cerificate may not be repraduced other than in full except with the prior writien approval of the Calibratech Co. Lid. Elel
CAL-FO031-03 @"‘—“'

Cal,

Calibratech Co.,Ltd.

T106-T Moo 2, I Rd., . Pakkred, iz
Teld02) 964-6211 Faoc(02) 964-5155, e-mil ; cali al i vahy i

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

Result of Calibration : Without Adjustment

UUC Condition As-Reeeived = Cood

Function : Temperature measurement
lmmersion Depth|Standard Reading]  UUC Reading Correction Uneertainty
1 mm, ) ("C) ("CH ("CH (+'C)
115 23,003 49 (IR} 019
Remark

ULIC : Unit Under Calibration

This resull of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k= 2,

providing a level of eonfidence of approximately 95%
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QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 =
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 z =
www.qcalibration.com "4,,/.?:"\\-\\.2"‘ NSCTISITIS 1028
il CALINEATIEN 6048
CERTIFICATE No : 21M7483 PAGE: 1 OF 2

REFERENCE No: 62011-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : DRAGON 204

SERIAL No : 1200500387

1D No : LAB-BL-002

CONDITION AS RECEIVED  : USED ITEM

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 06-Aug-2|

APPROVED BY : ( /\

ONGSAK J,
ISSUED DATE : 07-Aug-21
RECEIVED DATE 5 UlS—Aug—Zl

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

F-GO10 REV 02

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

www.qealibration.com

CERTIFICATE No : 21M7483 PAGE:20F2

Calibration Report

EQUIPMENT £ DIGITAL BALANCE MODEL % DRAGON 204
MANUFACTURER 2 METTLER TOLEDO SIN H 1200500387

1D No - LAB-BL-002 RECEIVED DATE & U6-Aug-21

AlR PRESSURE H 1009mbar = 1 mbar CALIBRATION DATE 06-Aug-21
AMBIENT TEMPERATURE H 24704 |26 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 ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS FOSITIONS ON THE PAN,

. REFERENCE STANDARD INSTRUMENTS :-

"~

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1} STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.000 0.0000 0.0000 0.000073
0.001 0.0010 0.0000 0.000073
0.010 0.0100 0.0000 0.000074
0.050 0.0500 0.0000 0.000075
0.100 0.1000 0.0000 0.000074
1.000 1.0000 0.0000 0.000075
2.000 2.0000 0.0000 0.000075
5.000 5.0000 0.0000 0.000077
20.000 20.0000 0.0000 0.000085
50.000 50.0000 0.0000 0.00013
100,000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
S POINT READING (g)
1 100.0000
3 N\ 4 2 99,9999
3 100.0001
2 3 4 99.9999
5 100.0000
OFF-CENTER LOADING 0.0001

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

END OF CALIBRATION REPORT

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

www.qcalibration.com f'ﬁ.;;:'_:l\:;;\e NeCTIRTIS IR
CERTIFICATE No : 22M8888 PAGE: 1 OF 2

REFERENCE No : 66223-2
Certificate of Calibration

EQUIPMENT i DIGITAL BALANCE
MANUFACTURER H SHIMADZU

MODEL i AF225WD

SERIAL No H D316301828

ID No H LAB-BL-003

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY 3 PACIFIC LABORATORY CO., LTD.

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

11110
CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : 01-Aug-22
APPROVED BY :
NGSAK 1.
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

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

F-GO10 REV 02

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

CERTIFICATE No : 22M8888 PAGE:20F2

Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL i AF225WD

MANUFACTURER H SHIMADZU SN H D316301828

1D No H LAB-BL-003 RECEIVED DATE H 01-Aug-22

AIR PRESSURE § 1005mbar £ Imbar CALIBRATION DATE  : 01-Aug-22

AMBIENT TEMPERATURE : 2 C:1°C RELATIVE HUMIDITY : 56 %RH + 10 % RH
OF THIS RE OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 Co2210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (t g)
. 0.0000 0.0000 ~ D.000075
0.001 0.0010 0.0000 0.000075
0,010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50,000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200,000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 1 4 2 100.0000
3 100.0000
2 5 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
F-GO10 REV



QUALITY CALIBRATION CO.,LTD. Sy,
N
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %ﬁ‘
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 g//}-—_::\\;s
g N NecTsensin

www.qealibration.com
ol CALTRATIN (049

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

CERTIFICATE No : 21T7487 PAGE:10F2
REFERENCE No : 62011-5

Certificate of Calibration

EQUIPMENT : INCUBATOR

MANUFACTURER : AQUA LYTIC

MODEL . TC1358

SERIAL No : 0614/000033

ID No 1 LAB-IB-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 PACIFIC LABORATORY CO., LTD.

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

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 06-Aug-21
APPROVED BY : %
PONGBAK J.
ISSUED DATE : 07-Aug-21
RECEIVED DATE : 06-Aug-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02

CERTIFICATE No : 21T7487 PAGE:20F2

Calibration Report

EQUIPMENT : INCUBATOR

MANUFACTURER : AQUA LYTIC

MODEL 2 TC1358

1D No = LAB-1B-001 SIN x 0614/000033

RECEIVED DATE 1
AMBIENT TEMPERATURE H 30%C+1°C

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 ¢m 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 :-

06-Aug-21 CALIBRATION DATE z 06-Aug-21
RELATIVE HUMIDITY : 50 %RH = 10 %RH

(=]

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764 10-Jul-22

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
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

v»os

3 4 Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 Overall Line Voltage (V) variation : 4
Instrument Condition : Normal
5 Chamber Size (W*L*H): 55*42*70 cm
i CHAMBER PERFORMANCE
3 G Controller Indicating Temperature | Temperature Overall
/ el | Temp Temp Stability Uniformity Variation
FRONT °C) () (=°C) Q) (°C)
20.0 20.0 0.28 0.15 0.63
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 #7 #8 #9 {x °C)
20.0 20.0 19.95 | 19.96 | 1997 | 1995 | 20.00 | 1997 | 19.94 | 19.89 | 19.99 0.38

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

CERTIFICATE No : 22T8890
REFERENCE No : 662234

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF 2

Certificate of Calibration

£ INCUBATOR

3 AQUA LYTIC

= TCI1358

£ 0614/000033

3 LAB-IB-001

t USED ITEM

: PACIFIC LABORATORY CO., LTD.

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

: CHAICHARN CH.

: 01-Aug-22

ONGEAK J.

1 02-Aug-22

8 01-Aug-22

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

QUALITY CALIBRATION CO., LTD,
F-GO10 REV : 02

CERTIFICATE No : 22T8890 PAGE:20OF 2
Calibration Report

EQUIFMENT H INCUBATOR

MANUFACTURER 3 AQUA LYTIC

MODEL 2 TCI1358

1D No 2 LAB-IB-001 SN : 0614/000033

RECEIVED DATE 3 01-Aug-22 CALIBRATION DATE 5 01-Aug-22

AMBIENT TEMPERATURE 1 26°Cx1°C RELATIVE HUMIDITY -} 53 %RH + 10 %RH

CONDITIO! LTS OF CALIB

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A S009008 2217512 05-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.,
3. 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 T around the Chamber (°C) variation : 7
Overall Line Voltage (V) variation : 10
|In: Condition : Normal
CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
FRONT (°C) (°C) (=°C) C) (*C)
20.0 20.0 0.63 0.48 1.43
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp(°C) [Temp(°C) | #1 | #2 [ #3 | #a | Ret.s #6 #1 | ws [ w9 (+°C)
20.0 20.0 2007 | 2008 | 2007 | 20.07 | 20.11 | 20.07 | 2001 | 19.96 | 19.83 0.91

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE C} 1AMBER.
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-GOIO'REV :




QUALITY CALIBRATION CO.,LTD.

QUALITY CALIBRATION CO.,LTD. S, 2 ¥
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 a—} N~ wi o A Tam s Bugkok 19°50
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 S TSICR R0 Gl 300, 0102:9, Fan(601) S04 284
iaicdy NN www.qcalibration.com
www.qealibration.com g T NSCTISLTIS S
el CALINRATION (643
CERTIFICATE No : 21T7486 PAGE :2 OF 2
CERTIFICATE No : 21T7486 PAGE: 1 OF 2 ; :
REFERENCE No: 62011-4 Calibration Report
ertifi f Cali ion
C cate of Calibrati EQUIPMENT :  WATER BATH
MANUFACTURER i MEMMERT MODEL : WNB22
ID NUMBER ¢ LAB-WB-001 SERIAL NUMBER i L514.0184
EQUIPMENT . WATER BATH RECEIVED DATE 3 06-Aug-21 CALIBRATION DATE i 06-Aug-21
AMBIENT TEMPERATURE  :  30°C1°C RELATIVE HUMIDITY  :  50%RH = 10 % RH
MANUFACTURER : MEMMERT CONDITION OF THIS RESULTS OF CALIBRATION
I THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
MODEL ; WNR22 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.,

SERIAL No - L514.0184 2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
ID No : LAB-WB-001 1) DATA LOGGER WITH RTD 26254 6603614 2176761 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
CONDITION AS RECEIVED : USED ITEM 5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO. L TD.
SUBMITTED BY : PACIFIC LABORATORY CO., LTD. RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
14/5358 MOO. 14 TAMBOL BANGBUA THONG .
AMPHOE BANG NUA THONG, NONTHABURI 11110 GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C) : 1.5
Overall Variation of Line Voltage (V) : 11
Instrument Condition : Normal
CALIBRATED BY : CHAICHARN CH. i BATH PERFORMANCE __
Controller Indicating Temperature | Temperature Overall
CALIBRATION DATE ; 06-Aug-21 Temp:erature ‘I'emzerature Sml:i]iry Unil;ormit)r \-"ar:'arian
PROBE INSTALLATION (0 €0 (*0) (0 )
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uneertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #°0)
85.0 85.0 84.59 84.60 84.53 84.58 84.65 0.23
/ 95.0 95.0 94.59 94.58 94.60 94.54 94.63 0.24
APPROVED BY : % | NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
'PONGBAK J. NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
ISSUED DATE : 07-Aug-21 END OF CALIBRATION REPORT
RECEIVED DATE ; 06-Aug-21

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

: F-GO10 REV : 02
F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.

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

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 N
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e &
www.gealibration.com "4@3? N TS s
CERTIFICATE No : 22T8896 PAGE:10F2

REFERENCE No : 66224-2

Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER - MEMMERT
MODEL ¥ WNB22
SERIAL No - L514.0184
ID No 5 LAB-WB-001
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY | PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY 4 CHAICHARN CH.
CALIBRATION DATE s 01-Aug-22
APPROVED BY g )
ONGSAE 1.
ISSUED DATE H 02-Aug-22
RECEIVED DATE 4 01-Aug-22

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

QUALITY CALIBRATION CO,, LTD,

F-GO10 REV : 02

CERTIFICATE No : 22T8896 PAGE:20F2
Calibration Report

EQUIPMENT H WATER BATH

MANUFACTURER H MEMMERT MODEL : WNB22

I NUMBER H LAB-WB-001 SERIAL NUMBER H L514.0184

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

AMBIENT TEMPERATURE H 29°Cx1°C RELATIVE HUMIDITY  : 53 %RH + 10 % RH

CONDITION OF L F 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.

. REFERENCE STANDARD INSTRUMENTS :-

ra

INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD 2625A 6603614 2277514 D5-Jul-23

[

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
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

” o

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 1.5
Overall Variation of Line Voltage (V) : 11

Instrument Condition : Normal

BATH PERFORMANCE

Controll Indicating | Temp Temp Overall
Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION {C) ) (L6 ) £c)
POSITION IN THE BATH 85.0 85.0 0.16 0.12 033
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
C il ficati Measured Temperature (°C) at Spread [ i Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 0
85.0 85.0 84.71 84.72 84.66 84.70 84.77 023
95.0 95.0 94.71 94.71 94,72 94.66 94.75 0.24

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

F-GO10 REV :



QUALITY CALIBRATION CO.,LTD. x,:_\;f
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, F z =
el (662) (. ) 444-0152:3, Fax (662) 809-4584 N
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NEC-TERLTISI M5
CALIRRATION 0045

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

CERTIFICATE No : 21T7484
REFERENCE No: 62011-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

: HOT AIR OVEN
q MEMMERT

B UNS5

. B214.1879

: LAB-OV-001

J USED ITEM

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

: CHAICHARN CH.

: 06-Aug-21

i

PONGSAIK J.
3 07-Aug-21
: 06-Aug-21

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

CERTIFICATE No : 21T7484

Calibration Report

EQUIPMENT : HOT AIR OVEN
MANUFACTURER H MEMMERT
MODEL : UN35

1D No 1 LAB-OV-001
RECEIVED DATE 3 06-Aug-21
AMBIENT TEMPERATURE : 30°Cx1°C

CONDITION OF THIS RESULTS OF CALIBRATION

SN

CALIBRATION DATE
RELATIVE HUMIDITY

PAGE :2 OF 2

B214.1879
: 06-Aug-21

50 %RH + 10 %RH

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

REFERENCE STANDARD INSTRUMENTS :-

ind

INSTRUMENT MODEL SERIAL No CERTIF No D TE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7301307 21T6764 10-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4, Overall Ambient Temperature around the Chamber (°C) variation : 2
1 2 Overall Line Voltage (V) variation : 9
s Instrument Condition : Normal
5 v Chamber Size (W*L*H): 40*33*40 cm
(e CHAMBER PERFORMANCE
g8 9. Controller Indicating Temperature | Temperature Overall
/ 717 Temperature | Temperature Stability Uniformity Variation
FRONT (C) Q) &C) (°C) (°C)
104.0 104.0 0.42 0.94 1.35
180.0 180.0 041 1.13 1.60
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #1 #8 #9 [E*C)
104.0 104.0 103.89 | 103.72 | 103.48 | 103.59 | 103.70 | 103.49 | 103.49 | 104.20 | 103.67 0.78
180.0 180.0 179.68 | 179.51 | 179.35 | 179.12 | 179.36 | 179.17 | 179.26 | 180.03 | 179.97 1.1

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-GO10 REV :




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

QUALITY CALIBRATION CO.,LTD. \\\‘\\_'J_{/f
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
www.gealibration.com zﬁﬁﬁ" NCTSTS NS
CERTIFICATE No : 22T8889 PAGE: 1 OF 2

REFERENCE No : 66223-3
Certificate of Calibration

EQUIPMENT H HOT AIR OVEN
MANUFACTURER 2 MEMMERT

MODEL : UNSS

SERIAL No 4 B214.1879

ID No 3 LAB-OV-001

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY % PACIFIC LABORATORY CO., LTD.

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

CALIBRATED BY : CHAICHARN CH,
CALIBRATION DATE : 01-Aug-22
APPROVED BY : l
Nﬁ% 1.
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

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

F-GOI0O REV : 02

CERTIFICATE No : 22T8889 PAGE:20F 2

Calibration Report

EQUIPMENT o HOT AIR OVEN

MANUFACTURER H MEMMERT

MODEL : UNSS

ID No : LAB-OV-001 SIN H B214.1879
RECEIVED DATE : 01-Aug-22 CALIBRATION DATE H 01-Aug-22
AMBIENT TEMPERATURE - 269C£1°C RELATIVE HUMIDITY ¥ 53 %RH + 10 %RH
COND! RESULTS OF CALIB|

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A TH3007 2277512 05-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

3 . Overall Ambient Temg around the Chamber (°C) variation : 0
it Overall Line Voltage (V) variation : 10
Instrument Condition : Normal

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

CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation

(*C) (°C) ="C) C) (°C)
104.0 104.0 0.41 1.27 1.41
180.0 180.0 0.67 2.27 244
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating M 1 T (°C) at Spread Locations Ui inty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #1 #3 #9 (x°C)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 | 103.15 | 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 | 17940 | 178.55 | 179.70 12

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 RE 2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 - & 9
NSC-TISI-TIS17025 ) d
TEL.0-2717-3000-27 FAX. 0-2719-9484 bttt bbb Equlp_ment : Incubater Cert. No.: 22TM563
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2204-00160C-1

Cert. No.: 22TM563 Procedure Used :-
Page.: 1 of 3 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

Certific ate Of Calibration method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Equipment : Incubator
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Memmert 1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : IPP 260 3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Serial No. : V615.0187 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
ID No. : UAE.MIC.003/2559 EEES | Beginning Finished
1, . Temp. (°C) 26 26
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 1 1 REL.Humid. ( % ) 60 62
3 Soi Udomsuk 41, Sukhumvit Road, 1 — 2 AC Supply { Volt ) 220 220
Bangchak, Phrakhanong, =]
H | Hiz
Bangkok 10260 8 - - & Position : F:;f.NStd‘
i imrerhi 1 o.:
Location : Microbiology Laboratory || s H
9y i WE < /" 1 15RTD2/11
Received Order : 7 April 2022 - 2 15RTD2/12
Calibration Date : 7 April 2022 W 3 15RTD2/13
. . =]
Ambl.ent Tem.pe.rature f (26+10)°C Brobe it Bt B sodon o Eoamlier 3 TERTO2A
Relative Humidity : (50£30)% G 50  em D= 0.50 = 5 15RTD2/15
Calibrated by : Prawit Sodavitchit b= 50 cm w= 064 m 2 initene
c= 50 cm H= 0.80 m T 15RTD2/17
Capacity = 0.26 m 8 f 15RTD2/18
Approved by: mﬂu . 9 (ref.) 15RTD2/19
Approved Signatory
( ) Pornthippa Tameyakul
(¥) Malee Butkruea
{ ) Suwit Imjai
Issue Date : 18 April 2022
The Uncertainties are for a confidence probability of approximately 95%
te may not be reproduced other than in full, except with the prior written
ad of Corporate Services 3 : Equipment Calibration and Testing Services q'n I
] ]
enasluaiugu tenenslamugy

A 0040248 a 1104310



Equipment : Incubator Cert. No.: 22TM563
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00160C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall |uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
("c) (°c) (°C) (£°C) (°c) (°c) {2°C) k
35.0 35.0 35.0 0.12 0.53 0.79 0.20 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35170 | 35.167 34938 | 34.844 34.816 34.854 34.584 34730 | 34780

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

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

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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Equipment : Water Bath Cert. No.: 22TM565
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2204-00160C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
{°C) ( %R.H. ) ( Volt )
Beginning of Calibration 26 62 220
Finished of Calibration 26 65 220
Position : Rt .
) 1D No.:
1 70RC143
- 2 2 70RC144
S 5(ref.) , 2 3 70RC145
Ao S 4 TO0RC1486
5(ref.) 70RC147

Front

inaslamtiae

Equipment : Water Bath Cert. No.: 22TM565
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2204-00160C-4
Result of Calibration :-  ( * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading (°C )
point Setting Reading Position
(°C) (°C) (*C) 1 2 3 4 5 (ref.)
44.5 44.5 44.5 44.424 44.409 44.478 44.470 44.581
Calibration |\ rormity | Stability Uncertainty Coverage
point Factor
(°c) (°c) (°C) (£°C) L
44.5 0.22 0.039 0.15 2

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

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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NSC-TISI-TIS 17025
CALIBRATION 0061

NSC-TISI-TIS 17025
CALIBRATION 0061

National Food Institute, Ministry of Industry, Thailand \/ é; National Food Institute, Ministry of Indu5try Thailand \/

Calibration Certificate Calibration Report

Certificate No.: 2200705-001-01 Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Equipment: Becticiic Baliings Manufactarer:  METTLER TOLEDO
Address: 3 Soi Ud k 41, Sukt it Road, Modeli MSS035/01 Resolution: 0001 g
Bangchack, Prakhanong, Bangkok 10260 Serial No.: BOO7010311 1D No.: UAE.MIC.008/2553
Capacity: 62009
Page1of3 Date of Calibration: 24 ber 2021 Page 2 of 3
Environment Condition: Ambient Temperature: 24.1 * 0.6 °C  Relative Humidity: 48 = 25 %
Equipment: Electronic Balance Place of Calibration: 306 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Model: Ms603s/01 Reference Standard ~ Model  SerialNo.  Calibrated By Certificate No.  Due Date
Standard Weight Class E2 1-500mg B30B06B554 TCS M21010975 12 January 2022
Serial No.: B0O07010311 Standard Weight Class E2 1-500g B308068128 TS M21010985 13 January 2022
Instrument Model Serial No. Calibrated By  Certificate No. Due Date
ID No.: UAE.MIC.008/2553 Therma-Hygro Meter PONPE 490 NFL.BTH 001/17 Quality Reborn QR21-0299 15 February 2022
3, This certification is traceable to ST UNIT
4, This certificate was certified anly for the instrument we calibrated.
Order No.: 2200705 5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
Operation No.: 2200705-001 1. Repeatability of Readi
Date of Receipt: 24 November 2021 HNominal Value (g ) dard Deviation of Reading {g)
300 0.00052
600 0.00063

Date of Calibration: 24 November 2021
2. Off-Center Error:
A mass of 200 g was placed and moved to various position on pan.

Calibrated by  Mr.Jumpon Pimsri Approved by The halnca reailing obizined s ghvenin the e,
Scientist ( Mr.Pheraphat Tuanjit ) “@ @" Q &
Manager, Division of Calibration Laboratory H’ @ 4 @. @ .
Date of Issue: 30 November 2021 Responsible for the Technical Team @ @ @ @ 5 @ @) K
The uncertainties are for a ¢ probability of approximately 95% M O
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme ! 2 3 3 5 ® (Mandmuny Cifference)
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the (0 )¢ g 3]¢C g )1t @ 31C 9 d)IC g ) (g )
units of measurement rea!lzeq at the corresponding national dards laboratory. This certificate may not be regrodwced other 200001 | 200000 | 200002 | 200001 | 200000 | 200.002 0.002
than in full except with the prior written approval of the National Food Institute. Lan lﬂﬂm ﬂll
F-CS-009 Revision: 00 Date: 14-12-61 F-CS-012 Revision: 00 Date: 14-12-61 b



National Food Institute, Ministry of Industry, Thailand \/

2008 Soi 36

NSC-TISI-TIS 17025 Tel
CALIBRATION 0081

Certificate No.:
Equipment:

- nfi
Calibration Report

2200705-001-01
Electronic Balance Manufacturer: METTLER TOLEDO
Model: MS6035/01 Resolution: 0.001 g
Serial No.: BOO7010311 ID No.: UAE.MIC.008/2553

Capacity: 620gg

CORPORATI BRATION AND T
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-27]

S SERVICES 3: EQUIPMENT C

H00-2T  FAX. 0-2719-94584

Certificate of Calibration

NSC-TISI-TIS1T028
CALIBRATION 0008

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

Date of Calibration: 24 November 2021 Page3 of 3
ib (Continued)
Calibration Range: ~ 0-600 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g9 ) { g ) {9 ) [ g} (* g ] k
Unload 0.0000 0.000 0.000 0.00088 2.00
0.1 0.1000 0.098 0.001 0.00088 2.00
0.5 0.5000 0.500 0.000 0.00068 2.00
1 1.0000 1.000 0.000 0.00088 2.00
5 5.0000 5.000 0.000 0.00088 2.00
10 10.0000 10.000 0.000 0.00088 2.00
20 20.0000 20.000 0.000 0.00089 2.00
50 49.9999 50.001 -0.001 0.00089 2.00
70 69.9999 70.000 0.000 0.00089 2.00
100 100.0000 100.000 0.000 0.000%0 200
150 149.9099 150.000 0.000 0.00091 2.00
200 200.0001 199.999 0.001 0.00093 2.00
300 300.0001 300.000 0.000 0.00097 2.00
400 400.0000 400.001 -0.001 0.0011 2.00
500 499.9959 500.001 -0.001 0.0012 2.00
600 599.9559 600,000 0.000 0.0013 2.00

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

F-CS-012 Revision: 00 Date: 14-12-61
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Equipment : Autoclave
Manufacturer : ALP

Model : CL-40L

Serial No. : 802664

ID No. : UAE.MIC.014/2550

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( ;) Pornthippa Tameyakul
(¥ ) Malee Butkruea

() Suwit Imjai

Issue Date :

The Uncertainties are for a confidence probability of approximately 95%
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Equipment : Autoclave Cert. No.: 22TM89 Equipment : Autoclave Cert. No.: 22TM89

Condition As-Received : Used Item Page.: 2 of 3 Condition As-Received : Used Item Page.: 3 of 3
Reference : 2202-04440C-1 Reference : 2202-04440C-1
Procedure Used :- Result of Calibration :-  ( * ) Without Adjustment
Calibration were conducted using in-house calibration procedure CP-OT03 according to direct Operating parameter Set : Temperature= 122 °C
measurement method with Data Acquisition which connected with Thermocouple Type T Sterilization period= 30  minute
The temperature scale used was based on ITS-90. uuc* uucr Average* ... | Pressure ) Coverage
T ¥ ! ;i ; - . Stability Uncertainty
Condition of this result of calibration Setting | Reading | Position | Standard Reading Reading Factor
1. Reference standard instrument:- (°c) (c) ('c) (£°C)| (MPa) | (£°C) k
Instrument Model Serial No. Cert. No. Due Date 1 122.373
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022 122 122 2 122.421 0.32 0.12 1.2 2
2. This certificate is valid only to the item calibrated on date and place of calibration. 3 122.292
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which Average® : The average of 30 values in each position.
could be infected with organisms categorized as Hazard Group 1, 2 and 3** Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1980 ) UUC* : Unit Under Calibration
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which Note : The reported uncertainty of measurement was included stability and excluded uniformity .

complete containment and sterilization of infected condensate is considered to be essential.

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

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

Result of Calibration :- (™) Without Adjustment =
Function of UUC* : Temperature Source
e e e L Environmental
- doe |l (c) [(%RH.)[ (Vi)
|Beginning of Calibration 27 68 226
(D |Finished of Calibration 27 65 226
- Ref. Std.
2 Paosition Description
e ID No.:
1= |Center of chamber 22-10TC-01
2= |Temperature sensor 22-10TC-02
3= Exhaust port 22-107C-03
@nas AR @nas luAIuA
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