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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 13 January, 2023 Certification No. 011/23

Page : 1 of 2

Object

Manufacturer :

Type

Serial No.

Customer

AREA HEAT STRESS MOMITOR

3M

WB-300

WBR080020 ID No. N/A

Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.5 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , No.6178

: TT-3 Serial 43BE04

Japan Meteorological Agcency

Mr. Watcharapol Subwat

Mechanical Engineer

/7
Calibrated by : thm;fd\ Signed :
Mr./Pisobd Pfomsut




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

13 January, 2023

Certification No. 011/23

Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
ks c °C g+ C G G
50.14 50.2 -0.06 50.2 -0.06 50.1 0.04
40.22 40.2 0.02 40.2 0.02 40.1 0.12
30.25 30.3 -0.05 30.3 -0.05 30.2 0.05
Calibrated by : "’?"’\ I:f”
H@ML daﬁéon & Test Se?é‘f;o{ \
Mr. Watcharapol Subwat

Mechanical Engineer

Meteorologlcal Instru nen




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 January, 2023 Certification No. 036/23
Page : 1 of 2

Object 3 Thermal Environment Monitor

Manufacturer : TSI/QUEST

Type : QUESTemp°32

Serial No. TPWO020008

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 e Barometric Pressure 1014.8 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , N0.6178

. TT-3 Serial 43BE0O4

Japan Meteorological Agcency

7 .
/‘ﬂ ";;v r 4 e % )
b\ t ‘/ 7NV 3 \

Calibrated by : HQ\\O\‘Q{l‘rOK Signﬁ : !_! ﬁ\uthgﬁse d'signatory) . \
Mr. Watcharapol Subwat Mr. Riso omsut . for the Chief f
/ &}
Mechanical Engineer Sub-Standard Instrmipﬁtj
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

31 January, 2023

Certification No. 036/23

Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
g e ‘C ke e °C C
50.08 50.1 -0.02 50.1 -0.02 50.0 0.08
41.02 41.1 -0.08 41.2 -0.18 411 -0.08
30.45 30.3 0.15 30.4 0.05 30.3 0.15

Calibrated by :
N@Ac)mekfak
Mr. Watcharapol Subwat

Mechanical Engineer

) P g 3\ 4
[ Vo g 2\

Calibration’ & v’I:est Seétion 3

Meteorological Instruments Burealj




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 January, 2023 Certification No. 039/23
Page : 1 of 2

Object : Thermal Environment Monitor

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTemp°34

Serial No. TEDO60013

Customer : Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.8 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
. testo, testo 645 Serial No. 02848057 : Thermoschneider No.6169 , N0.6178

. TT-3 Serial 43BEO4

Japan Meteorological Agcency

" ,»/ )
rf ,’."‘ > .'
Y L f \‘"‘4 - -

Calibrated by : N@‘\ \ Signed : / ;"(A'uthox;ised Signatory)

- { = } = |
Mr. Watcharapol Subwat Mr. [Pisodd Priomsut \ 77 | for the Chief J R §

Mechanical Engineer Sub-Standard Instrumve‘nt‘/y
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31 January, 2023

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 039/23

Page : 2 of 2
Standard Temperature Sensor Reading

Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction

Le: °C > e C C C

50.08 49.9 0.18 49.8 0.28 49.8 0.28

41.02 41.0 0.02 40.9 0.12 41.0 0.02

30.45 30.3 0.15 304 0.05 30.3 0.15
Calibrated by : 4

H@W\w'\

Mr. Watcharapol Subwat

Mechanical Engineer

C’aliﬁra{iéﬁ & Test Section i

Meteordlogical Instruments Bureau




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 31 March, 2023 Certification No. 189/23

Page : 1 of 2

Object

Manufacturer :

Type

Serial No.

Custcmer

Thermal Environment Monitor

QUEST TECHNOLOGIES

QUESTemp°34

TEIO70011

Pacific Laboratory Co.,Ltd.

14/5358 Moo 14, T. Bang Bua,

A.Bang Bua Thong, Nonthaburi 11110.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.9 hPa
STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
: testo, testo 645 Serial No. 02848057 . Thermoschneider N0.6169 , No.6178

. TT-3 Serial 43BE04

Japan Meteorological Agcency

Calibrated by : HG\O’QTQL Signgd : /

Mr. Watcharapol Subwat Mr|Pi Promsut

Mechanical Engineer

W‘




31 March, 2023

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 189/23

Page : 2 of 2
Standard Temperature Sensor Reading
Temp. Dry Bulb Correction Globe Correction Wet Bulb Correction
¢ G C °C L+ L G
50.21 50.2 0.01 50.2 0.01 50.2 0.01
41.18 41.2 -0.02 41.3 -0.12 411 0.08
31.05 31.0 0.05 31.1 -0.05 31.0 0.05

Calibrated by :

eloreopi_

Mr. Watcharapol Subwat

Mechanical Engineer
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Calibratech Co.,Ltd. o B
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nonthaburi 11120 CALIBRATION 0030

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

Certificate of Calibration

Certificate No. : 65-420108-1 Page : 1 of2

Submitted by : Pacific Laboratory Co..Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong. Nonthaburi 11110 Thailand

Equipment : pH Meter with clectrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pll Resolution : 0.01 pH
Serial No. : 2841305 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. @ 3093341
Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co..I.td.
Ambient Temperature : (25.21025.8)"C
Relative Humidity : (50 to 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 :  [n_house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certificd reference material (CRM)

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

1. Multiproduct Calibrator

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

pll Cert. No. Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dee 2024 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/AEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited 1o 1SO 17034 and ISO/EC 17025
10.010 61260481 837396 11 Dec 2023 CPA Chem Ltd. Aceredited to 1ISO 17034 and ISO/IEC 17025

~

Approved by : @/

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03



CAL

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

Certificate of Calibration

Certificate No. :  65-420108-1 Page : 2 of 2

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter

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

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mv) (pH) ( pH)|( mV) (mV) (+mV)
177.4800 4 4.00 177.5 0.0 012
1.7. 10 0.0000 7 7.00 0.0 0.0 0.086
-177.4800 10 10.00 | -177.5 0.0 0.12
Function : pH meter with electrode

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

Adjustment Curve Standard Buffer | UUC Reading Correction Jncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7.10 6.986 7.00 -0.01 0.011
10.010 10.01 0.00 0.014

Remark

UUC : Unit Under Calibration

I'his result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty ol measurment was based on a standard uncertainty multiplied by a coverage factor k =2 |

providing a level of confidence of approximately 95%
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CAL

Calibratech Co.,Ltd.

7:106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood. Pakkred, Nonthaburi 11120

NN

NSC-TISI-TIS17025
CALIBRATION 0030

Tel02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, culibratech _cal(@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

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

Calibration Method :

Certificate of Calibration

65-400648-1 Page : 1o0f2

Pacilic laboratory Co.. Ttd
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua ‘Thong. Nonthaburi 11110 Thailand
Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Eutech Model : pH 700

Range : N/A " C Resolution : 0.1  "C
Serial No. @ 2841303 ID No. : LAB-PH-002
Thermistor probe

Model : N/A Sheath Material = Stainless
Diameter @ 3 mm. Length - s mm.

Serial No. : PHSTEMBO1P 049 ID No. : LAB-PH-002
On site calibration was carried out at the Laboratory, Pacific Laboratory Co.. Lud
(25210258 "C

(50 10 55) %

(220.0 10 222.0)  VAC

Ambicent Temperature
Relative Humidity

Line Voltage

17 December 2022

17 December 2022

19 December 2022
Bunjerd Masri

This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PR1 in the liquid bath at the constant controlled temperature.

The temperature scale used was based on 1TS-90

Reference Standard Instruments

This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

1D No.
400002

Cert. No.
TT-0074-22

Duc Date
20 Jun 2024

Iraccability
National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No Cert. No.
400033 221:569

Due Date

22 Feb 2024

Traceability
National Institute of Metrology Thailand (NTMT)

// /
Approved by :

( Bunjerd Masri )

Supervisor

The Uncertaintics are for a confidence probability of approximately 95%

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

CAL-F0031-03
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2. Sukhaprachasan 3 Rd.. Bangpood, Pakkred. Nonthaburi 11120

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

Certificate of Calibration

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Function :

65-4000648-1

Without Adjustment

Goud

Temperature measurement

Immersion Depth|Standard Reading|  UUC Reading Correction Uncertainty
(- mm.) ("C) ("C) ("C) (£°C)
1S 25.003 249 0.1 (.19

Page : 2 of 2

Remark

LUUC ¢ Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplicd by a coverage factor k = 2,
.
Y

providing a level of confidence of approximately 95%

ElSEE

e 42loratech €6,

“AL-F0031-03



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

7,

2,
</
/’l/ W \‘\“

P r——y
www.qcalibration.com ”4,,1//‘\\\&‘ NSC-TISITISIT025
A CALIBRATION (49
CERTIFICATE No : 22M8888 PAGE : 1 OF 2

REFERENCE No : 66223-2
Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE
MANUFACTURER : SHIMADZU

MODEL 2 AF225WD

SERIAL No 2 D316301828

ID No 2 LAB-BL-003

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

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

11110
CALIBRATED BY : ATSAWIN Y.
CALIBRATION DATE : 01-Aug-22
APPROVED BY
NGWK J.
ISSUED DATE : 02-Aug-22
RECEIVED DATE : 01-Aug-22

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

F-GO10 REV 02



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

www.qcalibration.com
CERTIFICATE No : 22M8888 PAGE : 2 OF 2
Calibration Report
EQUIPMENT : DIGITAL BALANCE MODEL : AF225WD
MANUFACTURER : SHIMADZU SIN : D316301828
ID No : LAB-BL-003 RECEIVED DATE : 01-Aug-22
AIR PRESSURE : 1005mbar + Imbar CALIBRATION DATE  : 01-Aug-22
AMBIENT TEMPERATURE  : 25°C1°C RELATIVE HUMIDITY : 56 %RH % 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 g 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 2] 4 100.0000
5 100.0000
OFF-CENTER LOADING 0.0000

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

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

Tel.(02) 964-6211 Fax.(02) 964-5155. e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com
Certificate of Calibration
Certificate No. : 66-200247-2 Page : 10f2

Submitted by : Pacific Laboratory Co., Ltd.
14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 220 g Resolution : 0.00001g/102g, 0.0001g/220g
Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd.
Ambient Temperature : (25.1t0254) "C
Relative Humidity : (62.3 to 64.8) %
Air Pressure  : 1007.0 mbar
Date of Received : 31 July 2023
Date of Calibration : 31 July 2023
Date of Issue : 02 August 2023
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition S, July 2015

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

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)
Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

i
25

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

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

Certificate of Calibration

Certificate No. : 66-200247-2 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g (g) * (g)

0.001 0.00001 0.000020
0.01 0.00001 0.000021

0.05 0.00001 0.000019

0.1 0.00001 0.000024

1 -0.00001 0.000030

2 0.00000 0.000036

5 -0.00001 0.000046

20 -0.00002 0.000073
50 -0.00004 0.00011
100 -0.00005 0.00020
150 -0.0001 0.00038
200 -0.0001 0.00040

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2521,
providing a level of confidence of approximately 95%
Eccentric error Load test : SO0 g
A B c D E

0.00002 0.00003 0.00001 0.00004 0.00000 g
Repeatability Load test H 200 g

Stdev. ; 0.000048 g

-000 -
B

wewcalbratecnzath.

AL-F0031-03



QUALITY CALIBRATION CO.,LTD. S,

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

3

|

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ;///—\\\3
www.qcalibration.com 74"’@"\\# NSCTiSt T (2025
CERTIFICATE No : 22T8890 PAGE : lk'bF 2

REFERENCE No : 66223-4

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : AQUA LYTIC
MODEL TC135S
SERIAL No 0614/000033
ID No LAB-IB-001
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 01-Aug-22
APPROVED BY )
ONGRAK .
ISSUED DATE 02-Aug-22
RECEIVED DATE 01-Aug-22

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

QUALITY CALIBRATION CO., LTD.
F-GOIOREV : 02



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

CERTIFICATE No : 22T8890 PAGE:2 OF 2

Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER AQUALYTIC

MODEL TC135S

ID No LAB-IB-001 S/N 0614/000033
RECEIVED DATE 01-Aug-22 CALIBRATION DATE 01-Aug-22
AMBIENT TEMPERATURE 26°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 THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7512

3. 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 1S 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

DUE DATE
05-Jul-23

Chives

Overall Ambient Temperature around the Chamber (°C) variation : 7

Overall Line Voltage (V) variation : 10

Instrument Condition : Normal

CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
Ty &) &) @) 0) &)
20.0 20.0 0.63 0.48 1.43
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (E2(8)
20.0 20.0 20.07 | 20.08 | 20.07 | 20.07 | 20.11 | 20.07 | 20.01 19.96 | 19.83 0.91

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

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

F-G010
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Calibratech Co.,Ltd. NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration

Certificate No. : 66-400422-5 Page : 1 0of2

Submitted by : Pacific Laboratory Co.,Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Air Chamber (Incubator)
Manufacturer : Aqua Lytic Model : TC 135S
Range : N/A "C Resolution : 0.1 "C
Serial No. : 0614/000033 ID No. : LAB-IB-001

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (23.51024.2) “C
Relative Humidity : (40t045) %
Line Voltage : (220.0 t0 222.0) V

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability
400029 & 400048  66-400067-1 04 Aug 2023 National Institute of Mctrology Thailand (NIMT)

Approved by : @/

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

E15EE

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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AL-F0031-03



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

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

Result of Calibration :
UUC Condition As-Received :

Function :

Certificate of Calibration
Certificate No. :66-400422-5

Good

Temperature measurement

Without Adjustment

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

Page : 2 of 2

Inside of Chamber

B P
| /l/ W =051 m
o
Pl 2 W 4 D =004 m
A ) )
1 3 H =070 m
3
4 Capacity = 0.02 m
(o]
H
H/2 8
8 9
< 7 e
| W2 ot
D2 Ben lhem D
v
P Front .
~ W o
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("C) (°C) 1 2 3 4 S 6 7 8 9 (£°C)
20.0 20.5 20.5 20.051 19.87( 19.94( 19.93]1 19.93]1 19.91] 20.00 | 20.01 | 19.90 0.77
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°c) (°C) (°c) (°C) (°C) (°c)
20.0 20.5 20.5 0.33 0.39 0.8

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

CAL-F0031-03
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QUALITY CALIBRATION CO.,LTD. &\\‘&’,:’/“/o,,

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

P
www_qcalibration.com 44/-\//?;‘\;: NSC-TISETIS| 2025
eyl CALIBRATION 0049
CERTIFICATE No : 2278889 PAGE :10OF2

REFERENCE No : 66223-3

EQUIPMENT

MANUFACTURER

MODEL

SERJAL 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

UNS5

B214.1879

LAB-OV-001

USED ITEM

PACIFIC LABORATORY CO., LTD.

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

CHAICHARN CH.

01-Aug-22

01-Aug-22

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

QUALITY CALIBRATION CO., LTD.
F-GOIOREV : 02



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

CERTIFICATE No : 22T8889 PAGE :2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UNS5

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

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

AMBIENT TEMPERATURE 262G H51190 RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

. REFERENCE STANDARD INSTRUMENTS :-

—

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 7903007 2277512 05-Jul-23

- 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.

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

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

W

A

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around thc Chamber (°C) variation : 0
1 st Overall Line Voltage (V) variation : 10
G Instrument Condition : Normal
s SES. Chamber Size (W*L*H): 40*33*40 cm
g CHAMBER PERFORMANCE
8 4 Controller Indicating Temperature | Temperature Overall
/ 71 Temperature | Temperature Stability Uniformity Variation
FRONT (6] (§9) &0 &9 (&)
104.0 104.0 041 1.27 1.41
180.0 180.0 0.67 227 2.44
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 el Ref. 5 #6 #7 #8 #9 Z6)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 | 103.15 | 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 | 179.40 | 178.55 | 179.70 1.2

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

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

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

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

F-GOI0 RE 2
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Calibratech Co.,Ltd. NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech -cal@hotmail.com
Certificate of Calibration
Certificate No. : 66-400422-3 Page : 1 of 2

Submitted by :

Equipment :

Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Pacific Laboratory Co.,Ltd

14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand

Air Chamber (Oven)

Manufacturer : Memmert Model : UNSS5
Range : N/A "C Resolution : 0.1 "C
Serial No. : B214.1879 ID No. : LAB-OV-001

On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd

Ambient Temperature : (30.0 t0 32.0) “C
Relative Humidity : (50to 55) %
Line Voltage ! (220.0 t0 222.0) V

31 July 2023
31 July 2023
05 August 2023

Permpon Chanpu

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No. Due Date Traceability
400029 & 400030  66-400227-1 24 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : % /

( Bunjerd Masri )

Supervisor

The Uncertaintics are for a confidence probability of approximately 95%

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

AL-F0031-03
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CAL

Calibratech Co.

JLtd.

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

Certificate No.

Result of Calibration :

UUC Condition As-Received :

Function :

Certificate of Calibration

:66-400422-3

Good

Temperature measurement

Without Adjustment

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

Page :

_l Inside of Chamber
e} AL/ W =040 m
| 2 1 4
A P S D =033 m
1 3 .
H =040 m
3
$ Capacity = 0.05 m
H H/2 8
6
Q ?
/L_ 2
W/2 };i
5¢
D
v % G 5¢
P Front N
< i P>
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) ('C) ('c) 1 2 3 4 ) 6 7 8 9 (+°C)
104.0 107.0 107.0 104.9] 104.7] 104.2] 104.7[ 103.1] 103.2| 102.9 [ 104.2{ 103.5 0.83
180.0 184.0 184.0 180.5] 180.31179.7(180.3]176.9] 176.8 | 177.0 | 180.3 | 179.4 1.1
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) ("c) ("c) ("C) ("c) (°Cc)
104.0 107.0 107.0 1.5 0.3 23
180.0 184.0 184.0 2.8 0.4 43

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

CAL-F0031-03
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QUALITY CALIBRATION CO.,LTD. \.\o\“‘:'}"’/",'
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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NSC-TISI-TISI %025
CALIBRATION 0049

CERTIFICATE No : 2278896
REFERENCE No : 66224-2

Certificate of Calibration

PAGE:1OF2

EQUIPMENT WATER BATH
MANUFACTURER MEMMERT
MODEL WNB22
SERIAL No L514.0184
ID No 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 CHAICHARN CH.
CALIBRATION DATE 01-Aug-22
APPROVED BY )
ONGSAK J.

ISSUED DATE 02-Aug-22
RECEIVED DATE 01-Aug-22

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

QUALITY CALIBRATION CO., LTD.

F-GOIOREV : 02



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

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

CERTIFICATE No : 22T8896 PAGE :2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNB22

ID NUMBER LAB-WB-001 SERIAL NUMBER L514.0184

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

AMBIENT TEMPERATURE 292C.=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.

. REFERENCE STANDARD INSTRUMENTS :-

»

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 22T7514 05-Jul-23

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

w s

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath C) 1.5
_____ 7 O Overall Variation of Line Voltage (V) : 11
/ ----- ) ; I = Instrument Condition : Normal
B <
7S
H B BATH PERFORMANCE
3 ‘{ 2 Controller Indicating Temperature | Temperature Overall
- Temperature | Temperature Stability Uniformity Variation
O, 0, o} 0, O,
PROBE INSTALLATION {9 O ) GE) Q)
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 e
85.0 85.0 84.71 84.72 84.66 84.70 84.77 0.23
95.0 95.0 94.71 94.71 94.72 94.66 94.75 0.24

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

END OF CALIBRATION REPORT

F-GO10REV :
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Calibratech Co.,Ltd. NSG-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

”/"’I n\“\

Certificate No. : 66-400422-4 Page : 1 0of2

Submitted by : Pacific Laboratory Co..Ltd
14/5358 Moo 14, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB 22
Range : NA "C . Resolution :0.1  "C
Serial No. : 1514.0184 IDNo. : LAB-WB-001

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd
Ambient Temperature : (30.0t0 32.0) "C
Relative Humidity : (50t055) %
Line Voltage : (220.0 to 222.0)V

Date of Received : 31 July 2023

Date of Calibration : 31 July 2023

Date of Issue : 05 August 2023

Calibrated by : Permpon Chanpu

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

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031  66-400225-1 28 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by : ‘ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
(=15 2]

This ceriticate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400422-4

Result of Calibration :

UUC Condition As-Received :

Function :

Good

Temperature measurement

Without Adjustment

5cm}c

$0=—

Front

Page : 2 of 2

Test Setting Indicating  |Measured Temperature (* C) @ Sensor Measured Measured
. Uncertainty
Point | Temperature | Temperature No. Uniformity Stability
(°C) (°C) ("C) 1 2 3 4 5 (+°C) (°C) (°C)
95.0 95.0 95.0 94.46194.37194.38] 94.38 | 94.41 0.18 0.08 0.04

Remark The uncertainty is not combine uniformity of the water bath

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

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

providing a level of confidence of approximately 95%

CAL-F0031-03
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oA Certifi f Calibrati
ST ertificate of Calibration
N
it NSC-TISI-TIS 17025
Cafibration 0087
Equipment: SPECTROPHOTOMETER Certificate No.: C06220575
Model: DR1800 Issued Date: 10 November 2022
Serial No. (or ID.): 141350001007 Job No.: KSPR2214072
Manufacturer: HACH Page: 1 of 2
Condition: In Condition
Customer: Pacific Laboratory Co., Lid.
14/5358 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110 Thailand
Environment Condition: Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Callibration By: Mr.Wasan Nuchnabee
Calibration Date: 10 November 2022
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and
Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 97349 and 97350
The standard for Photometric Certificate No. 9112739
i}%m/ ; ; LY Ak
(Mr. Wasan Nuchnabee) (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

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

The measurement uncertainty stated Is the expanded uncertainty which is obtained from the standard uncertainty muitiplied 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 Uncentainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resuits relate only to the items tested, calibrated or sampled. The report shall not be

reproduced except in full without approval of DKSH Technology Limited.

uin Aimedioy naTulal drin

DKSH Technology Limited

2533 ouuei L HUNON wans:Taue nEmwamuas 10260

2533 Road, Bangchak, F wong, Bangkok 10260

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

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Certificate No.: C06220575 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 5 nm and UUC at5 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.40 360 1.40 0.59
418.40 417 1.40 0.59
537.00 537 0.00 0.59
638.00 637 1.00 0.59
747.61 747 0.61 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.283 0.0069 0.0045
420 nm
0.5170 0.509 0.0080 0.0045
1.0286 1.020 0.0086 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.279 0.0047 0.0045
440 nm
0.5074 0.503 0.0044 0.0045
1.0071 1.000 0.0071 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.243 0.0057 0.0045
465 nm
0.4593 0.456 0.0033 0.0045
0.8322 0.929 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.241 0.0024 0.0045
546.1 nm
0.4649 0.463 0.0019 0.0045
0.9457 0.944 0.0017 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.254 0.0030 0.0045
590 nm
0.5035 0.501 0.0025 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.252 0.0040 0.0045
635 nm
0.4968 0.493 0.0038 0.0045
0.9713 0.969 0.0023 0.0045
uhin fiaediey mATuTal $1in
DstSSSH nzmmmmmn 1w Tous nmwImuns 10260 The End Of Carﬂﬁcate
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2639 7000  Email: info.calibration@dksh.com Website: www.dksh. ientific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022



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

534/4 PATTANAKARN ROAD SOI 18. SUANLUANG. SUANLUANG BANGKOK 10250

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

Cert. No.: 23LM28
Page.: 1 0of 3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Pornthippa Tameyakul

)
(/) Malee Butkruea
() Suwit Imjai

Issue Date :

COD Tester
Hanna
HI839800-02
04500100101
LAB-CD-002

Pacific Laboratory Co.,Ltd.

14/5358 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong,

Nonthaburi 11110

TPA Calibration Lab.

16 February 2023
2 March 2023
(26 £10)°C
(50 +30)%

Krisda Malee

Waly, -

Approved Signatory

9 March 2023

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

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

approval of the head of Calibration and Testing Equipment Services.

A 0010656



Equipment : COD Tester Cert. No.: 23LM28
Condition As-Received : Used Item Page.: 2 of 3
Reference : 2302-0617WN-1
Procedure Used :-
As agreed with customer the calibration was perform using in-house calibration method according to
directed measurement method with Data Acquisition which connected with Thermocouple Type T.
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44073381 22LM78/1 12 May 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Alumina (Alumiium Hydroxide)
Environment during calibration
B ety Beginning End
OIOIOICIOIN iy m |
@ REL.Humi.(%) 50 51
AC Supply (Volt) 220 221
@ @ @ @ Position : 21 22 23 24 25
@ @ @ Ref. Std./ID No.:| 20-01TC-01[20-01TC-02)| 20-01TC-03|20-01TC-04|20-01TC-05
Position : 16 17 18 19 20
@ @ @ @ @ Ref. Std./ID No.:| 20-01TC-06| 20-01TC-07 | 20-01TC-08|20-01TC-09|20-01TC-10
Position : 11 12 13 14 15
iy Ref. Std./ID No.:| 20-01TC-01(20-01TC-02|20-01TC-03|20-01TC-04|20-01TC-05
AR [row=®) | Position : 6 7 8 9 10
[ & ] Rl o
ik Ref. $td./ID No.:| 20-01TC-06| 20-01TC-07 | 20-01TC-08|20-01TC-09| 20-01TC-10
!' s i (v B3 Position : 1 2 3 4 5
Hi83es00 ’ Ref. Std./ID No.:| 20-01TC-01[20-01TC-02| 20-01TC-03|20-01TC-04|20-01TC-05
Top View
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Equipment : COD Tester Cert. No.: 23LM28

Condition As-Received : Used Item Page.: 3 of 3
Reference : 2302-0617WN-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration Point : 150.0 °C
UU.C* UUC,:* Measured Temperature ( °C) Stability | Uncertainty Cavenags
Setting |Reading Factor
(°C) | (°C) Position (x°C) (£°C) k
21 22 23 24 25
149.730 | 149.845 | 149.279 | 150.508 | 149.119
16 17 18 19 20
150.048 | 150.313 | 151.045 | 150.224 | 149.083
150.0 150.0 11 12 12 1% 18 0.29 11 2
150.084 | 149.769 | 151.078 | 150.483 | 149.028
6 7 8 9 10
149.912 | 150.324 | 150.448 | 151.155 | 149.947
1 2 3 4 5
150.101 | 149.921 | 149.923 | 150.488 | 149.366

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.
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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