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W\ WK Electric Co.Ltd.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 1215 e
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Certificate of Calibration

Certificate No.: WK2106-299-94 Page 1 of 2

Customer ! EVM LABORATORY CO., LTD.
10 Soi Pong Sawatdi, 10, Tha Sai Sub-district,
Mueang Nonthaburi District, Nonthaburi Province 11000

Instrument : pH/mV Meter Ambient Temperature 1 (25.0£2)°C
Manufacturer  : APERA Humidity : (50.0 £15) %RH
Model : PH700 Received Date : 18-Jun-21
Serial No. : PH700X1020091119 Calibrated Date 1 22-Jun-21
Identity No. P N/A Issued Date 1 22-Jun-21
Range : See to data Calibrated Location : In Lab
Resolution ¢ See to data

Calibration Method : 33K8-4-308-1 : 15 Sep 1992

Reference standard instruments :

Instrument Serial No. Certificate No. Due Date Traceability to
pH Buffer # 4 1.09435.1000 HC91105435 30-Nov-22 NIST
pH Buffer # 7 1.09439.1000 HC85056839 30-Nov-22 NIST
pH Buffer # 10 1.09438.1000 HC01308238 5-Feb-22 NIST
Digital Thermometer 382081948 WK2010-124-1 28-Oct-21 WK Electric Co.,Litd.

NIST : National Institute of Standard and Technology.

NIMT : National Institute of Metrology, Thailand

This result calibrate was found accurate as shown on date place of calibrate only
This certificate is traceability to the  International System of Unit (SI)

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

Calibrated by : Mr. Usa Phuangphiphat Approved by : : /-( I:

Mr. Ratchadawut Rungravee

Authorized Signatory

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained in
writing from the laboratory.

F5100 REV.00 27 Oct 16



W WK Electric Co.Lid.

68/242 Moo 5, Sawaipracharaj Rd., Tumbol Ladsawai, Amphur Lamlukka, Pathumthani 12150
Tel. +66 2993 4773, +66 2153 7132-3 Fax. +66 2994 5509 E-mail : wk.calibrations@gmail.com www.wk-etc.com

Calibration Results

Certificate No. : WK2106-299-94 Page 2 of 2
Calibration Result of the Accuracy
Function : pH Measurement@25 °C
Range : 4pH to 10 pH
Resolution : See to data
Unit : pH
STD UUC Reading Error Uncertainty
Solution | Bofore Adjustment| After Adjustment (+pH)
4.00 4.00 Same 0.00 0.061
7.00 7.00 Same 0.00 0.061
10.00 10.00 Same 0.00 0.065
Function : Temperature Measurement
Resolution : 0.1°C
Unit : °C
UUC Reading U taint;
STD Value Error ncero 2ty
Before Adjustment| After Adjustment (£°C)
25.00 25.0 Same 0.0 0.18

This certificate may not be reproduced except in full unless permission for the reproduction has been obtained
in writing from the laboratory.

F5100

(X) Without Adjustment { ) After Adjustment

*#*%*% Fnd of Certificate****

REV.00 27 Oct 16
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Certificate No. : 21SB207/1
Job No. : 113912
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NSC-TISI-TIS 17025

causraTion 0222 CALIBRATION CERTIFICATE

This Certificate was issued to supplement to the Certificate No.21SB207 Page 1/3

Issue Date : 17 July 2021
Location . Service Room, TN-Science Co.,Ltd.
Customer Name . EVM LABORATORY CO..LTD.

10 Soi Pong Sawatdi 10 Tha Sai Sub-district
Mueang Nonthaburi District Nonthaburi Province 11000

Equipment Name : Electronic Balance
Manufacturer . Satorius

Model : BSA224S-CW
Serial No. : 3141513737

1D No. Do

Weighing Capacity ;220 g
Resolution : 0.0001 g
Received Date : 11 June 2021

Condition of Calibrated item : Good

Calibration Date : 11 June 2021

Ambient Temperature © (25+10) °C

Relative Humidity : (50+£30) %

Atmospheric Pressure : (1010 + 30 ) mbar

Procedure Used : This calibration was conducted by using in-house calibration procedure

number CP-B01-01 based on UKAS LAB14 : 2015

Reference Standard

Instrument Serial No. Certificate No. Traceability Due Date
Weight Set E2 (20 kg to 1 g) 3XCO0 M1906201S TCS 22-Jun-2022
This certification is traceable to the International System of Unit.

Calibrated by © Mr.Santisuk Toskrai Approved by : %J/

Calibration Engineer Mr.Pramote Ramrong
Laboratory Manager

The statement of compliance is based on a 95% coverage probability for the expanded uncertainty.

This certificate may not be reproduced other than in full except with the prior written approval of the head of Calibration
Laboratory Department.
DKSH (Thailand) Limited
Technology
141/12 Moo 1, Tambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothin Road km. 55.5, Wangnoi District,
Phra-nakorn Sri Ayutthaya 13170 Phone 0-2301-7208, Fax : 0-3579-9832, E-mail: pramote.r@dksh.com
Delivering growth — in Asia and beyond. PAGE 1/3




Technology

&= DKsH

CALIBRATION REPORT

Result of calibration : Before adjustment.

Certificate No. : 21SB207
Job No. : 113912

Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor
(g9) (g) (g) (£g) (k)
100.0001 100.0009 -0.0008 0.00020 2.00
200.0000 200.0017 -0.0017 0.00030 2.00

Result of calibration : After adjustment of external calibration function at 200 g

1. Repeatability (n = 5 number of measurement)

Nominal Value

(9)

Standard deviation of reading

(9) : :

200 0.00000 ) g
2. Error of indication from nominal Figure A.1
Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor
(9) (9) (9) (x9) (k)
Unload 0.0000 0.0000 0.00010 2.00
20.0000 20.0000 0.0000 0.00010 2.00
40.0000 40.0000 0.0000 0.00012 2.00
60.0000 60.0000 0.0000 0.00020 2.00
80.0000 80.0000 0.0000 0.00020 2.00
100.0001 100.0001 0.0000 0.00020 2.00
120.0001 120.0001 0.0000 0.00030 2.00
140.0001 140.0000 0.0001 0.00030 2.00
160.0001 160.0000 0.0001 0.00030 2.00
180.0001 180.0001 0.0000 0.00030 2.00
200.0000 200.0000 0.0000 0.00030 2.00
3. Eccentric or off-centre loading (Figure A.1)
Nominal Value 100 (9)
Position 1 Position 2 Position 3 Position 4 Position 5
Off-Centre 0.0002 0.0000 0.0002 0.0002
Maximum diffefence between off-centre loading = 0.0002 (9)

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

The statements of compliance with specification (or requirement) is based on a 95% coverage probability for the expanded
unceriainty of the measurement results on with the decision of compliance is based.

Delivering growth — in Asia and beyond. PAGE 2/3
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CALIBRATION REPORT

Result of calibration : Error of indication from nominal

Certificate No. : 21SB207
Job No. : 113912

Applied Weight Correction+Uncertainty | Correction-Uncertainty Gain of UUC : From the specified of the
Calibration laboratory
(9) (9) (g9) (tg)

Unload 0.0001 -0.0001 0.0003 -0.0003
20.0000 0.0001 -0.0001 0.0003 -0.0003
40.0000 0.0001 -0.0001 0.0003 -0.0003
60.0000 0.0002 -0.0002 0.0004 -0.0004
80.0000 0.0002 -0.0002 0.0004 -0.0004
100.0001 0.0002 -0.0002 0.0004 -0.0004
120.0001 0.0003 -0.0003 0.0005 -0.0005
140.0001 0.0004 -0.0002 0.0005 -0.0005
160.0001 0.0004 -0.0002 0.0005 -0.0005
180.0001 0.0003 -0.0003 0.0005 -0.0005
200.0000 0.0003 -0.0003 0.0005 -0.0005

Measurement results are reported as:

- Pass - acceptance based on simple acceptance; the measurement result being below the
acceptance limit, AL=TL

- Fail - rejection based on if the measurement result is above acceptance limit AL=TL

Note :

- AL Meaning Acceptance Limit.
- TL Meaning Tolerance Limit.
- Decision Rules : Type simple acceptance ( Specific risk < 50% Probability of False Accept )

0.00050
iy
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8 0.00025
(5]
2
- 0.00000
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=
.S
k3] -0.00025
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-0.00050

Gain of UUC (g)
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Certificate No. : 21ST399/1
Job No. : 113912

NSC-TISI-TIS 17025

caueration022¢ CALIBRATION CERTIFICATE

This Certificate was issued to supplement to the Certificate N0.21ST399 Page 1/4

Issue Date © 17 July 2021
Location of Calibration . Service Room, TN-Science Co.,Ltd.
Customer Name . EVM LABORATORY CO..LTD.

10 Soi Pong Sawatdi 10 Tha Sai Sub-district
Mueang Nonthaburi District Nonthaburi Province 11000

Equipment Name :  Temperature Chamber
Manufacturer . BIOBASE

Model . BJPX-B250II

Serial No. : 05312026

ID No. Do

Resolution : 01 °C

Received Date : 11 June 2021
Calibration Date © 11 June 2021

Ambient Temperature : (25+10)°C

Relative Humidity D (50+30) %

Calibrated by : Mr.Sittiphong Lekfu Approved by : //'4\}/

Calibration Engineer Mr.Pramote Ramrong
Laboratory Manager

The statement of compliance is based on a 95% coverage probability for the expanded uncertainty.
This certificate may not be reproduced other than in full except with the prior written approval of the head of Calibration
Laboratory Department.
DKSH (Thailand) Limited
Technology
141/12 Moo 1, Tambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothin Road km. 55.5, Wangnoi District,

Phra-nakorn Sri Ayutthaya 13170 Phone 0-2301-7208, Fax : 0-3579-9832, E-mail: pramote.r@dksh.com
Delivering growth — in Asia and beyond. PAGE 1/4
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CALIBRATION REPORT

Certificate No. : 21ST399

Job No. : 113912

Condition of this result of calibration :

1. Calibration Procedure

- This instrument was calibrated by insert 9 standard RTD PT100 into chamber and Calibration according

to CP-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature

Controlled Enclosures.

- The temperature scale used was based on ITS - 90 .

- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standards Instrument :

Instrument Serial No. / Ins No. Certificate No. Traceability Due Date
Digital Th ter with MY49024831 / No. 3
SIS TISHROMEISEH 20T0256 DKSH 07 December 2021
RTD Channel : 101 to 109
This certificate is traceable to The International System of Unit.
3. Condition of Calibrated item : Good
3.1 UUC Description :
Time Constant 1 Hour 6 Minute At 20 °c
Air value or air slider level : Off ; Fan Level : 100%
4. Result of Calibration : Without adjustment
4.1 Environment condition :
Ambient temperature :  Minimum Value 241 °C Maximum Value 28.8 °C
Relative humidity Minimum Value 400 % Maximum Value 570 %
Line voltage supplied :  Minimum Value 225 VAC  Maximum Value 228 VAC
4.2 Sensors Installation Diagram :
v #2 o l_g; ,
When ; 2 T
#1 #3
A = Distance between sensor and wall of chamber < s
@
is 10 % of the length of the each side 048 m = ! | o
T _* #8 |
(W x D x H) i Lo
s s TN A ’L"/@‘; 0.35 m
Sensor installation location in Chamber @ Working Space i W (<10m -
0.40 m

Delivering growth — in Asia and beyond.
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Certificate No. : 21ST399
Job No. : 113912

CALIBRATION REPORT

Table1 : Reporting of Temperature

Calibration Average Measured Temperature (°C) @ Sensor No. Uncertainty
point (Sensor No.9 is REF) (k=2)
(C) #1 | #2 | #3 | #a | w5 | #6 | w7 | #8 | #o £ (°C)

20 20.04 | 20.00 | 19.96 | 20.07 | 20.07 | 19.96 | 20.00 | 20.02 | 20.03 0.92

Table 2 : Reporting of Characterization Result

Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN % (°C) (°C) (C)
20.0 20.2 19.8 0.70 1.04 1.51

Note

The reference sensor is preferably located of the geometric center

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

el

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

The statements of compliance with specification (or requirement) is based on a 95% coverage probability for the

expanded uncertainty of the measurement results on with the decision of compliance is based.

Delivering growth - in Asia and beyond. PAGE 3/4
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CALIBRATION REPORT

Certificate No. : 21ST399
Job No. : 113912

Result of calibration : Measured Temperature

Calibration Correction + Uncertainty Gain of UUC : From the
Piont (°C) specified of the customer
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 t(°C)

20 096 | 092 | 0.88 | 099 | 099 | 0.88 | 092 | 0.94 | 0.95 1.00 | -1.00

Calibration Correction - Uncertainty Gain of UUC : From the
Piont (°C) specified of the customer
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 t(°C)

20 -0.88 | -092 | 096 | -085 | -0.85 | -0.96 | -0.92 | -0.90 | -0.89 1.00 | -1.00

Measurement results are reported as:

- Pass - acceptance based on simple acceptance; the measurement result being below the

acceptance limit, AL=TL
- Fail - rejection based on if the measurement result is above acceptance limit AL=TL
Note :
- AL. Meaning Acceptance Limit.
- TL Meaning Tolerance Limit.
- Decision Rules : Type simple acceptance ( Customer specified the criteria )

Gain of UUC : Point 20 ( °C)

=
3
& 1.0 e
= 05 5
oo - 1 E s isrnisssanans
[&] i
g -0.5 4
S  -1.0 =
@)

* Correction Upper Limit Lower Limit

--END--

Delivering growth — in Asia and beyond.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 X\¥
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl i
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CG2354/1
Page.: 1 of 2

Certificate of Calibration

This Certificate was issued to replace to the Certificate No.21CG2354

Equipment : Burette

Capacity : 25 mL

Serial No. : -

ID. No. : 2106-0275-10

Manufacturer : Witeg

Made in : Germany

Submitted by : EVM LABORATORY CO.,LTD.

10 Soi Pong Sawatdi 10 Tha Sai Sub-district
Mueang Nonthaburi District
Nonthaburi Province 11000

Ambient Temperature : (20 + 25) °C
Relative Humidity : (50 £ 10) %
Barometric Pressure : 756 mmHg
Calibration Procedure : ASTM E 542 - 01
Calibrated by : Natcha Chayyingcheiw

Approved by : Wlﬂu :

Approved Signatory

() Pornthippa Tameyakul
( /) Malee Butkruea

( ) Ponpan Paipim

( ) Srisuda Khamtha

Issue Date : 27 July 2021

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0030743



Equipment : Burette Cert.No.: 21CG2354/1

Received Date : 9 June 2021 Page.: 2 of 2
Condition As-Received : New Item

Calihration Date : 17 June 2021

Reference : 2106-0275DC-10

Condition of this result of calibration

1. Reference Standard Instruments :

Instruments Model Serial No. ID. No. Certificate No. Traceability Due date
1) Balance XP205DR 1126143764 140RC004 20MM595 NIMT 28 Sep 2021
2) Thermo-Hygrograph THDX-CE 00016540 140EC001 20H1433 NIST,NIMT 19 June 2021
3) Thermometer - 1594592  140EC010 2011191 NIMT 08 Oct 2021

This certification is traceable to SI Unit
2 The certificate is valid only to the item calibrated on date and place of calibration.

3. True value is converted to true volume at the standard temperature of 20 °C

Calibration result :

Nominal capacity Reading Uncertainty k
(mL) (mL) (£mlL) Factor
25 24.9975 0.0065 2.00

3
Remark mL = cm

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

-000-

Nalus -

a 1065140
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I I k N N k Hanna Instruments (Thailand) Ltd.
410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,
I n St ru I I I e n t S Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : HIT-2121-0512 Re.1
Page:1of 3
CERTIFICATE OF CALIBRATION

Replacement Calibration Certificate for calibration certificate number HIT-2121-0512

Equipment : COD Test Tube Heater

Meter Model : HI839800-02 Serial No.: 06120018101
Manufacturer : Hanna Instruments

Made in : Romania

Condition As-Received : New Product

Reference : RE210638

Customer name : EVM Laboratory Co., Ltd.

10 Soi Pong Sawatdi 10, Tha Sai Sub-district,

Mueang Nonthaburi District, Nonthaburi Province 11000

Received date : 6 May 2021
Calibrate date : 12 May 2021
Issue date : 19 July 2021

Ambient Temperature : (25+2)°C

Relative Humidity : (50+15)%RH

Calibrated Location : Hanna Instruments (Thailand) Ltd.

s
/94/,/; f = %/
Calibrated by : ey Approved by :

Mr. Pichit Petthong Mr. Anan Suwanchaisakul

Calibration Engineer Authorized Signatory

FIRNNA

This certificate was certified only for the instrument we calibrated.

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

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

approval of the head of Hanna Instrument (Thailand)
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Certificate No. : HIT-2121-0512 Re.1

InStrumentS Page : 2 of 3
Condition of this result of calibration
Reference Standard Instruments :
Instruments Model Serial No. Certificate No. Traceable
Thermometer Technology Promotion
HI935005 03250060101 21T167
With Sensor | Association ( Thailand-Japan )

Reference / Procedure :

This equipment was calibration by comparison to the reference standard (Standard platinum

resistance thermometer) whose accuracy is traceable to the national standard. The calibration was performed

by generating the specified working point of temperature then recorded the temperature reading values

against the reference standard according to Hanna Calibration Laboratory work Instruction No. 141.

This temperature scale used was based on ITS-90

All data shown below were as-received values without adjustment.

SITE CALIBRATION

OOOOO
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“UMWHH” H k N N A Certificate No. : HIT-2121-0512 Re.1

instruments Page:3 of 3
Result of Calibration :
Calibration Unit Under ‘ Unit Under Temperature Uncertainty of
Point Calibration Setting Calibration Reading Stability Measurement
150.0 (°C) 150.4 (°C) 150.5 (°C) 2.1(°C) +0.61 (°C)
Calibration Average Standard Reading (°C)
Point (°C) Position
1 2 _ 3 4 5
149.4 150.4 151.0 150.7 _ 150.0
6 7 | 8 9 10
149.8 1-_51.0 151.2 151.0 150.7
11 12 13 14 15
150.0
150.0 151.1 151.2 151.2 150.8
16 17 18 19 20
149.6 150.8 151.1 151.0 150.4
21 22 23 24 25
149.1 150.0 . 150.4 150.2 149.8

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

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

** End of certificate **
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Certificate No. : 21ST400/1
Job No. : 113912

NSC-TISI-TIS 17025

causraTion022¢ CALIBRATION CERTIFICATE

This Certificate was issued to supplement to the Certificate No.21ST400 Page 1/4

Issue Date : 4 August 2021
Location of Calibration : Service Room, TN-Science Co.,Ltd.
Customer Name . EVM LABORATORY CO..LTD.

10 Soi Pong Sawatdi 10 Tha Sai Sub-district
Mueang Nonthaburi District Nonthaburi Province 11000

Equipment Name : Temperature Chamber
Manufacturer : BIOBASE

Model : BPR-5V588

Serial No. : YC058825210584

ID No. Do

Resolution . 01 °C

Received Date : 11 June 2021
Calibration Date ;11 June 2021

Ambient Temperature : (25+10)°C

Relative Humidity : (50+£30) %

Calibrated by :  Mr.Sittiphong Lekfu Approved by : /AJ/

Callibration Engineer Mr.Pramote Ramrong
Laboratory Manager

The statement of compliance is based on a 95% coverage probability for the expanded uncertainty.
This certificate may not be reproduced other than in fult except with the prior written approval of the head of Calibration
Laboratory Department.
DKSH (Thailand) Limited
Technology
141/12 Moo 1, Tambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothin Road km. 55.5, Wangnoi District,

Phra-nakorn Sri Ayutthaya 13170 Phone 0-2301-7208, Fax : 0-3579-9832, E-mail: pramote.r@dksh.com
Delivering growth — in Asia and beyond. PAGE 1/4
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CALIBRATION REPORT

Certificate No. : 21ST400
Job No. : 113912

Condition of this result of calibration :

1. Calibration Procedure

- This instrument was calibrated by insert 9 standard RTD PT100 into chamber and Calibration according

to CP-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature

Controlled Enclosures.

- The temperature scale used was based on ITS - 90 .

- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standards Instrument :

Instrument Serial No. / Ins No. Certificate No. Traceability Due Date
Digital Th ith MY49024831/ No. 3
'gital Thermometer wi 20T0256 DKSH 07 December 2021
RTD Channel : 201 to 209
This certificate is traceable to The International System of Unit.
3. Condition of Calibrated item : Good
3.1 UUC Description :
Time Constant 1 Hour 6 Minute At 4 °C
Air value or air slider level : Off ; Fan Level : 100%
4. Result of Calibration : Without adjustment
4.1 Environment condition :
Ambient temperature :  Minimum Value 241 °C Maximum Value 28.8 °C
Relative humidity Minimum Value 400 % - Maximum Value 57.0 %
Line voltage supplied :  Minimum Value 225 VAC  Maximum Value 228 VAC
4.2 Sensors Installation Diagram :
when;, = = ey

A = Distance between sensor and wall of chamber

is 10 % of the length of the each side 120 m
(W xDxH)

Sensor installation location in Chamber @ Working Space

H {s 1.0m)

1A

o

S

W(s1.0m

0.80 m

#3

7l

A

4
w2
*6 #8
i |
W, §<~‘“
*7 S

45 gEm o

~1TaA
=

<

&

0.50 m

hET

Delivering growth — in Asia and beyond.

PAGE 2/4




Technolo gy %’2 DKSH

CALIBRATION REPORT
Certificate No. : 21ST400
Job No. : 113912

Table1 : Reporting of Temperature

Calibration Average Measured Temperature (°C) @ Sensor No. Uncertainty
point (Sensor No.9 is REF) (k=2)
0,
) # | #2 [ # | w4 | #5 | #6 [ #7 | #8 [ #0 £ (°C)
4 420 | 417 | 426 | 414 | 427 | 423 | 417 | 420 | 4.19 1.6

Table 2 : Reporting of Characterization Result

Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN % (°C) (’C) (C)
4 4.2 3.8 1.27 1.98 4.09

Note

The reference sensor is preferably located of the geometric center

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

The statements of compliance with specification (or requirement) is based on a 95% coverage probability for the

expanded uncertainty of the measurement results on with the decision of compliance is based.

Delivering growth — in Asia and beyond. PAGE 3/4




Technology

CALIBRATION REPORT

&% DKsH

Certificate No. : 21ST400
Job No. : 113912

Result of calibration : Measured Temperature

Calibration Correction + Uncertainty Gain of UUC : From the
Piont (C) specified of the customer
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 +(°C)

4 180 | 1.77 | 186 | 1.74 | 1.87 | 183 | 1.77 | 1.80 | 1.79 2.00 | -2.00

Calibration Correction - Uncertainty Gain of UUC : From the
Piont (°C) specified of the customer
(°C) #1 #2 #3 #4 #5 #6 #7 #8 #9 +(°C)

4 -140 | 143 | 134 | -146 | -1.33 | -1.37 | -1.43 | -1.40 | -1.41 2.00 | -2.00

Measurement results are reported as:

- Pass - acceptance based on simple acceptance; the measurement result being below the

acceptance limit, AL=TL

- Fail - rejection based on if the measurement result is above acceptance limit AL=TL

Note :

- AL Meaning Acceptance Limit.

- TL Meaning Tolerance Limit.

- Decision Rules : Type simple acceptance ( Customer specified the criteria )

=
51

S 20
= 1.0
o o0
& .10
E 2.0
S )

|

Gain of UUC : Point 4 ( °C)

Lol

1

T

&

Poi

B —

¢ 1 4 3

...... -« Correction

Upper Limit

Lower Limit

Delivering growth — in Asia and beyond.
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. mm Inctech Metrological Center Co.Ltd. & \“‘“\\'L"’////

I”c- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, o2
B Saimai, Bangkok 10220, Thailand 1

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com 7

= |ACCREDITED
NS
7/ NS Calibration Cert, # 3884.01

=

7, S
I ISO/IEC 17025

Certificate of Calibration

Certificate No. : MT21-5286

Page : 1o0of2

Customer :  EVM Laboratory Co.,Ltd.
Address ¢ 10 Soi Pong Sawatdi 10 Tha Sai Sub-district Mueang Nonthaburi District

Nonthaburi Province 11000
Description : Liquid in Glass Thermometer Order No. 1 2836/21
Manufacturer : Precision Received date : Oct 11, 2021
Model : 0-100 °C Calibration date : Oct 11, 2021
Serial No. : NA Environment Condition :
Identification No. : T100-21-001/1 Temperature i (23+-3) °C
Calibration Place : Temperature Laboratory Humidity : (50+/-15) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-001 According to

comparison with Standard Digital Thermometer with 2 PRT.
The calibration methods based on ITS-80.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Standard Digital Thermometer with 2 PRT 1586A/5609/5609 41130006/00543/03713 TE20-0351 Dec 06, 2021

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the international System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by : Miss Jarunee Tubsay Approved by :
Issue date : Oct 11, 2021 __—~tMr.Panuwat Phuklan)

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd
Rev.02 / Mar 2020 FM-MT-002



= mm Inctech Metrological Center Co.Ltd.
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B Saimai. Bangkok 10220. Thailand

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com
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> ACCREDITED
NS
7,77~ Calibration Cert. # 3884.01

ISO/IEC 17025

Certificate No. : MT21-5286

Page : 2of2
Resulit :  Without Adjustment
Function : Temperature measurement
Resolution : 01 °C
Type : Total immersion
Calibration point : 0,20,25,30 °C
Immersion Calibration Standard uuc* uuc* Uncertainty
depth point reading reading correction of measurement
(mm) (°C) (°C) (°C) (°C) (+-°C)
- 0 0.003 0.0 0.003 0.08
- 20 20.002 20.0 0.002 0.08
- 25 25.002 25.0 0.002 0.08
- 30 30.006 30.0 0.006 0.08
- 0 0.007 0.0 0.007 0.08

UUC* = Unit under calibration

Rev.02 / Mar 2020

-000-

FM-MT-002
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Hl 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, 5 ==
B Saimai, Bangkok 10220, Thailand i,/
Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com %,

. 1”0 mm Inctech Metrological Center Co.Ltd. w
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TN ISO/IEC 17025

Certificate of Calibration

Certificate No. : MT21-4488

Page : 1of2
Customer : EVM Laboratory Co.,Ltd.
Address : 10 Soi Pong Sawatdi 10 Tha Sai, Muang Nonthaburi, Nonthaburi 11000
Description : Block Digestion System Order No. ;. 2296-21
Manufacturer 1 behr Labor Received date : Aug 20, 2021
Model : K8 Calibration date : Aug 21, 2021
Serial No. : 106 1275 Environment Condition :
Identification No. : NA Temperature : (23+/-3) °C
Calibration Place : Temperature Laboratory Humidity : (50+/-15) %RH
Calibration Method : Calibration were conducted using In-house calibration procedure CP-MT-001 According to
comparison with Standard Digital Thermometer with 2 PRT.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date

Standard Digital Thermometer with 2 PRT  1586A/5609/5609 41130006/00543/03713 TE20-0351 Dec 06, 2021

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand ( NIMT )

The reported uncertainty of measurement was base on standard uncertainty multiplied by coverage j&¢)
providing a level of confidence of not less than 95%

Calibrated by : Mr.Choophong Khumdet Approved by : =
Issue date : Aug 21, 2021 ——TNir.Panuwat Phukian

N

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co.,Ltd
Rev.02 / Mar 2020 FM-MT-002
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ACCREDITED
Calibration Cert. # 3884.01
ISO/TEC 17025

Dt

Tel. (662) 909-8820 (Auto 10 lines) www.imcinstrument.com

Certificate No. : MT21-4488

Page : 20f2
Function : Temperature measurement Result ¢ Without adjustment
Calibration point : 380 °C Resolution : 1 °C
Immersion depth : 50 mm Media : Sand
uuc* uuc* Standard uuc* Uncertainty
Position No. setting reading reading correction of measurement
(°C) (°C) (°C) (°c) (+-°C)
1 380 380 380.76 0.76 0.58
2 380 380 380.82 0.82 0.58
3 380 380 380.68 0.68 0.58
4 380 380 380.71 0.71 0.58
5 380 380 380.68 0.68 0.58
6 380 380 380.77 0.77 0.58
7 380 380 380.80 0.80 0.58
8 380 380 380.73 0.73 0.58

Front View

UUC* = Unit under calibration

-000-
Rev.02 / Mar 2020 FM-MT-002
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Casmatonoss  CALIBRATION CERTIFICATE

Certificate No. : 21ST398/1
Job No. : 113912

This Certificate was issued to supplement to the Certificate No.21ST398 Page 1/4

Issue Date

Location

Customer Name

Equipment Name
Manufacturer

Model

Serial No.

ID No.

Resolution

Received Date
Calibration Date
Ambient Temperature
Relative Humidity

Calibrated by

17 July 2021

Service Room, TN-Science Co.,Ltd.
EVM LABORATORY CO..LTD.
10 Soi Pong Sawatdi 10 Tha Sai Sub-district

Mueang Nonthaburi District Nonthaburi Province 11000

Water Bath
Memmert
WNB29
L620.0438
0.1 °C

11 June 2021
11 June 2021
(25+10) °C
(50+£30) %

Mr.Santisuk Toskrai

Calibration Engineer

Approved by : /s/

Mr.Pramote Ramrong

Laboratory Manager

The statement of compliance is based on a 95% coverage probability for the expanded uncertainty.
This certificate may not be reproduced other than in full except with the prior written approval of the head of Calibration

Laboratory Department.

DKSH (Thailand) Limited

Technology

141/12 Moo 1, Tambon Payom, TICON Logistics Park {TPARK WANGNOI) Phaholyothin Road km. 55.5, Wangnoi District,
Phra-nakorn Sri Ayutthaya 13170 Phone 0-2301-7208, Fax : 0-3579-9832, E-mail: pramote.r@dksh.com

Delivering growth — in Asia and beyond.
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CALIBRATION REPORT

Certificate No. : 21ST398
Job No. : 113912

1. Calibration Procedure
- This instrument was calibrated by Digital Thermometer with RTD Fast respond (Agilent 1) into it's Liquid Bath
and Calibration according to CP-T05-01 based on ASTM E 715-80 (Reapproved 2006) : Gravity-Convection
and Forced-Circulation Water Bath.
- The temperature scale used was based on ITS - 90.

- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standards Instrument :

Instrument Serial No./Ins No. Certificate No. Traceability Due Date
Digital Th t MY49003268 / No. 1
e ) ermometer 2070164 DKSH 17 September 2021
with RTD Channel : 301 to 305

This certificate is traceable to The International System of Unit.

3. Condition of Calibrated item : Good
3.1 UUC Description :
Time Constant : 1 Hour 6 Minute At 85 °C
Circulate Pump Level : 1

Testing liquid bath use media is Water
4. Result of Calibration : Without Adjustment

4.1 Environment condition :
Ambient temperature : Minimum Value 241 °C Maximum Value 28.8 °C
Relative humidity : Minimum Value 400 % Maximum Value 570 %

Line voltage supplied : Minimum Value 2253 VAC Maximum Value  227.7 VAC

4.2 Sensors Installation into Liquid Bath :

¢ )

i
Top View

Position Diagrams %J/ i

PAGE 2/4
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CALIBRATION REPORT

Certificate No. : 2187398
Job No. : 113912

Table2 : Reporting of Temperature

Calibration Average Measured Temperature (°C) @ Sensor No. Uncertainty
point (Sensor No.5 is REF) (k=2)
O
(€ #1 #2 #3 #4 #5 £ (°C)
85.0 85.20 85.13 85.31 85.21 85.33 0.27

Table 3 : Reporting of Characterization Resuit

Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set point (°C) MAX MIN % (°C) (°C) (C)
85.0 85.0 85.0 0.10 0.30 0.39
Note :

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
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 bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

This result of calibration was found accurate as shown on date and place of calibration only.
The statements of compliance with specification (or requirement) is based on a 95% coverage probability for the

expanded uncertainty of the measurement results on with the decision of compliance is based.

Delivering growth — in Asia and beyond. PAGE 3/4
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CALIBRATION REPORT

Certificate No. : 21ST398
Job No.: 113912

Result of calibration : Measued Temperature

Correction+Uncertainty Correction-Uncertainty Gain of UUC : From the specified of
the customer

Calibration Point

(°C) (°C)
(°C) #1 | #2 | #3 | #4 | #5 | #1 | #2 | #3 | #4 | #5 +(°C)
85 0.47(0.40|0.58(0.48|0.60(-0.07(-0.14| 0.04 |-0.06| 0.06 20 -2.0

Measurement results are reported as:

- Pass - acceptance based on simple acceptance; the measurement result being below the
acceptance limit, AL=TL

- Fail - rejection based on if the measurement result is above acceptance limit AL=TL

Note :

- AL Meaning Acceptance Limit.

- TL Meaning Tolerance Limit.

- Decision Rules : Type simple acceptance ( Customer specified the criteria )

. Gain of UUC : Point 85 ( °C)
5 20
S 10
00 o $ 3 ety S — s
é 10 1 2 3 4 5
3 20
----- ... Correction Upper Limit Lower Limit

--END--
Delivering growth — in Asia and beyond. PAGE 4/4
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.
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1 Arsenic : Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plasma Method!™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!”
2) 5-Day BOD Test, Membrane Electrode Method™
4 Cadmium Digestion, Inductively Coupled Plasma Method!”
L Chemical Oxygen Demand Closed Reflux, Titrimetric Method!™
6 Chromium Digestion, Inductively Coupled Plasma Method!™
T Color ADMI Weighted-Ordinate Spectrophotometnc
Method™

Copper Digestion, Inductively Coupled Plasma Method™

Hexavalent Chromium Colorimetric Method™
10 Lead Digestion, Inductively Coupled Plasma Method™
11 Manganese Digestion, Inductively Coupled Plasma Method™
12 | Nickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 | Sulfide lodometric Method™
16 | Temperature Laboratory and Field Methods!!
17 | Total Dissolved Solids Dried at 180 °Ct!
18 | Total Kjeldahl Nitrogen Macro-Kjeldaht Method™
19 | Total Suspended Solids Dried at 103-105 °C™Y
20 | Zinc Digestion, Inductively Coupled Plasma Method!"
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1 Antimony Digestion, Inductively Coupted Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method!™
3 Barium Digestion, Inductively Coupled Plasma Method!!
4 Beryllium Digestion, lnductlvely Coupled Plasma
5 Cadmium Digestion, Inductively Coupled Pla
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8 Chromium (VI)

il dnsuaiy Baasek
6 Chromium Digestion, Inductively Coupled Plasma Method™
i Chromium (Ill) Digestion, Inductively Coupled Plasma Method,

Colorimetric Method; Calculation™
Colorimetric Method™

Carbon monoxide

6 Chromium
T .Cobalt .

8 Copper

9 Lead

10 Manganese

9 Lead Digestion, Inductively Coupled Plasma Method™
10 | Manganese Digestion, Inductively Coupled Plasma Method™
11 Nickel Digestion, Inductively Coupled Plasma Method!™
12 pH Electrometric Method™
15 Selenium - Digestion, Inductively Coupled Plasma Method™
14 Silver Digestion, Inductively Coupled Plasma Method™
15 Vanadium Digestion, Inductively Coupled Plasma Method!™
16 Zinc Digestion, Inductively Coupled Plasma Method™
2 meldy (UYaaeszuns) §1uau 19 518015 :
ddudl dsuane L RIGERtY ]
1 _Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™? ‘
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method? '
Instrumental Analyzer Method

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ |

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™?

Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

Plasma Method?
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

12 Oxides of Nitrogen Instrumental Analyzer Method™

13 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®?

14 “Sulfur dioxide 1 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®?
2) Instrumental Analyzer Method®?

15 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

16 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

17 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method?

18 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method

19 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

fiu 97u9U 14 5181135
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1 Antimony Digestion, Inductively Coupled Plasma Method®™®

2 Arsenic Digestion, Inductively Coupled Plasma Method™”

3 Barium Digestion, Inductively Coupled Plasma Method™?

4 Beryllium Digestion, Inductively Coupled Plasma Method®!

5 Cadmium Digestion, Inductively Coupled Plasma Method™

oo Chromium Digestion, Inductively Coupled Plasma Method™*

1 Lead Digestion, Inductively Coupled Plasma Method®*

8 Manganese Digestion, Inductively Coupled Plasma Method™?!

9 Mercury' Digestion, Inductively Coupled Plasma Method®¥

10 Nickel Digestion, Inductively Coupled Plasma Method®®

11 Selenium Digestion, Inductively Coupled Plasma Method™®

12 | Silver Digestion, Inductively Coupled Plasma Method™®

13 "‘Vanadium Digestion, Inductively Coupled Plasma.ly}

14 Zinc Digestion, Inductively Coupled Plggma

Q’Jum'rriinfi:m-tmg*nﬁﬁm'x’hﬁ-j'1:'-\-'mnﬂmn,1.-.znv-.s

o

Gl Saaangeile)

angmeilnnipn e

sané%‘aﬁa%ﬂg\aq



\ANE1981984 7
1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
v 2. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.
3. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid ngestion of Sediments, Sludges, and Soils. SW-
846 Method 30508, 1996.
X 4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
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IEI-.;:I E QUALITY CALIBRATION CO.,LTD. S\,

E:&'h'-.. : 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m —
=" h Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ;{/‘//j—:\\‘\gg lﬂ [\

E. www.qcalibration.com “w, I:/I—:\\‘\‘\\\ NSC-TISETISIZ025

CALIGRATION (049

CERTIFICATE No : 2214927 PAGE : 1 OF 2
REFERENCE No : 65109-6

Certificate of Calibration

EQUIPMENT £ INCUBATOR

VMANUFACTURER ; MEMMERT

MODEL ] IF 55

SERITAL No : D215.1343

ID No : TLC-LO070

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ! TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY ; CHAICHARN CH.

CALIBRATION DATE e 23-May-22

APPROVED BY : % )

PONGMK 7T,
ISSUED DATE : 31-May-22
RECEIVED DATE ; 23-May-22

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

F-GO10REV : 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 : 22T4927 PAGE : 2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 55

ID No TLC-L070 S/N D215.1343

RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22

AMBIENT TEMPERATURE AL RELATIVE HUMIDITY 52 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1.

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

- REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH RTD

MODEL
HYDRA 2635A

SERIAL No
6635300

CERTIFICATE No
21T6765

DUE DATE
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
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 3
1 2 Overall Line Voltage (V) variation : 7

Instrument Condition : Normal

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

CHAMBER PERFORMANCE
S 9 Controller Indicating Temperature | Temperature Overall
/ 7 Temperature | Temperature Stability Uniformity Variation
R (C) (0) (£°C) (°0) (°0)
35.0 35.0 0.13 0.34 0.47
44.5 44.5 0.07 0.33 0.52
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations _|{Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref, 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 3493 | 35.06 | 35.12 | 35.18 | 35.16 | 34.89 | 34.95 | 35.01 | 35.14 0.25
44.5 44.5 4471 | 4470 | 44.81 | 4475 | 4472 | 44.82 | 44.54 | 44.79 | 44.95 0.36

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

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

F-GO10 REV : 02




QUALITY CALIBRATION CO.,LTD. N

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iﬁé A amy,
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 G | "’"’-\
www.qcalibration.com "4,4’1//—;\\\\\1‘“ ?‘ﬁﬂ;‘i‘v‘]g’\' 10z
o\ IBRATION ¢
CERTIFICATE No : 22T4934 PAGE : 1 OF 2

REFERENCE No: 65110-5
Certificate of Calibration

EQUIPMENT { AUTOCLAVE

MANUFACTURER 3 ZEALWAY

MODEL ; GIS4TW

SERIAL No $ AS515D096

ID No ¢ TLC-LO081

CONDITION AS RECEIVED USED ITEM

SUBMITTED BY ; TOPS-LAB CONSULTANTS CO., LTD.

189 MOO.3 BANGRAKPHATTHANA
BANGBUATHONG NONTHABURI 11110

CALIBRATED BY 1 CHAICHARN CH.

CALIBRATION DATE : 23-May-22

APPROVED BY : | ;f\ ]

PONGMK I,
ISSUED DATE ; 23-May-22
RECEIVED DATE ; 23-May-22

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

EQUIFMENT AUTOCLAVE

MANUFACTURER ZEALWAY MODEL GI54TW

ID NUMBER TLC-L081 SERIAL NUMBER A515D096
RECEIVED DATE 23-May-22 CALIBRATION DATE 23-May-22
AMBIENT TEMPERATURE 20X G126 RELATIVE HUMIDITY 57 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOQUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF 5 em TO 10 em. AND PLACED THE THIRD PROBE WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP,
PROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATENo  DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 6635300 21T6765 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
Foe Ile GENERAL INFORMATION
Overall Ambient Temperature around the Chamber variation ; 0 °C
; Autoclave Condition : Normal
/—‘\ Chamber Size (Diameter*H): 32 * 75 cm
1
\_/ CHAMBER PERFORMANCE
Controller | Indicating |Temperature| Temperature| Overall Pressure Holding Operating
3 4 Temperature | Temperature|  Stability | Uniformity | Variation (MPa) | time (min) | Cycle time
(°C) (°C) (=°C) (°C) °0) (min)
_______ 121.0 121.0 0.1 0.2 0.3 0.12 15 60
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (£ °C)
121.0 121.0 121.78 121.79 121.66 121.74 121.80 0.65
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED

TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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