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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 31
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’,,//‘:\\\

iy .|\~‘\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 : NSC-TISI-TIS17025

CALIBRATION 0008
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Certificate of Calibration ~ cerfesteNo.: 2ausc

Equipment : Standard Weight
Manufacturer: LS This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: EQL-121

Condition As-Received: Used Item

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

Ambient Temperature: (23 * 2 ) °C

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

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1017.0 hPa

Procedure used: Calibration were conducted using calibration procedure CP-MO06 according to OIML R111-1 Edition 2004 (E).

Condition of this result of calibration

1.Reference standards instruments :

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by : Approved Signatory :
Issue Date : 29 January 2024 [
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Cert No.: 24M150

Page: 2 of 2
Result of calibration Without adjustment

Uncertainty of Maximum

Nominal = ;
Marking | Conventional mass Measurement Permissible error
Value
() ()

50 g None 50.00001 g 0.10 mg 0.30 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by
a coverage factor k = 2, providing a level of confidence of approximately 95 %.
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Page: 1o0of 2
Equipment : Standard Weight
Manufacturer: 2 This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : . Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: EQL-258

Condition As-Received: Used Item

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK. 10250
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NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 24M151

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

Ambient Temperature: (23 * 2 ) °C

Relative Humidity: (50 +10) %

" 30, 32 Rama Il Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1016.7 hPa

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

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No.

Certificate No. Due Date

1) Standard weight Set (E2) YCS31-712-00 50202965

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by : _ Approved Signatory

Issue Date : 29 January 2024

MM-0108-22 11 Jul 2024

B 0333472
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Equipment :
Manufacturer:

Model :

Serial No.:

ID No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:

Ambient Temperature:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~y
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
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TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration ~ cernestete.: miss

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

M 0030/11
EQL-139

Used Item

10 August 2023
17 August 2023

2308-0284DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

(23 T 20)/°C
30, 32 Rama |l Soi 63, Rama |l Rd.,

Relative Humidity: (50 £ 15) %

' Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006.2 hPa
Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.7 °C material density of weight is 8000 kg/m?.

Condition of this result

of calibration

1.Reference standards instruments :

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

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

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by : W Approved Signatory :
Issue Date : ugus :
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Cert No.: 23M1557
Page: 2 of 2
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» Result of calibration Without adjustment

Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
() (£)

{
)
2 - 2g 2.000018 g 0.040 mg 0.12 mg
)
|
)

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

-000-

Ap

"

o
e

Srelt

e J
= ap -‘.;;‘-.;

v
~\:"’"

J\-\.\\-”
e,

J'ﬁ-..

"NENTEN
NS U LSt

~

LSS LN LN LN NS LSS LENF LS LS LENT LSS AENS HaSS 2

= ool -!ﬂlﬂnﬁu.é/}s


EM_PC
Rectangle


.-\"‘w" s,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N

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

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

Certificate of Calibration e :;f ol

Equipment : Standard Weight
Manufactirer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 5 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 11119459
ID No.: EQL-149

Condition As-Received: Used Item

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

Ambient Temperature: ( 23 £ 2) °C

Relative Humidity: (50 +15) % 30, 32 Rama Il Soi 63, Rama |l Rd.,

Samaedam, Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1005.75 hPa

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

Condition of this result of calibration

1.Reference standards instruments :

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by : _ Approved Signatory :

Issue Date : 17 August 2023

B 0322292
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Cert No.: 23M1558

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

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

-00o-

a 1174681

u.6/7


EM_PC
Rectangle


QUALITY CALIBRATION CO.,LTD. S,

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

NSC-TISI-TIS 17028
CALIBRAT.ON 0049

CERTIFICATE No : 24E0681 PAGE:10F2
REFERENCE No : 71961-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK TOA

MODEL : HM-25R

SERIAL No : 760205

ID No : EQL-183
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY

CALIBRATION DATE : 23-Jan-24

APPROVED BY
ISSUED DATE - 24-Jan-24
RECEIVED DATE : 23-Jan-24

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

F-GO10 REV 03 1.6/8
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24E0681 PAGE:2 OF 2
Calibration Report

EQUIPMENT : pH METER

MANUFACTURER $ DKK TOA MODEL : HM-25R

ID No 3 EQL-183 SERIAL NUMBER 3 760205

RECEIVED DATE i 23-Jan-24 CALIBRATION DATE - 23-Jan-24

AMBIENT TEMPERATURE : 25°Cx1°C RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL EEI%;% CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9186079 23E1312 19-Apr-24
5) BATH 260014 1247 48074 2379014 13-Sep-24
6) THERMOMETER WITH PROBE' 421504 55000379 2379623 13-Sep-24

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

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
mV uucC CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(=mV) k
177.48 178 -0.52 0.59 2.0
0.00 1 -1.00 0.59 2.0
-177.48 -177 -0.48 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 202F0138MK
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (EpH) K
4.0061 4.01 -0.004 0.013 2.0
6.9994 7.00 -0.001 0.013 2.0
10.0070 10.01 -0.003 0.014 2.0
3. PERCENT SLOPE 97%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE .
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH : OF MEASUREMENT
O W) (mm) O 0
24999 25.0 80 -0.001 0.21

UUC : UNIT UNDER CALIBRATION

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

END OF CALIBRATION REPORT



EM_PC
Rectangle


=] et [m]
Sk

L

QUALITY CALIBRATION CO.,LTD. S,

: : S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iia\gmﬁé Wt
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 i/-—a\ ¥ )
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CERTIFICATE No : 23E3129
REFERENCE No : 68715-2

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

D No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

TCALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF2

Certificate of Calibration

pH METER

TOA-DKK

HM-41X

784878

EQL-199

USED ITEM

TEST TECH CO., LTD.

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

29-Mar-23

30-Mar-23

29-Mar-23

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

QUALITY CALIBRATION CO., LTD.

F-G010 REV 02
U.6/10
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E3129 PAGE :2 OF 2

Calibration Report

EQUIPMENT pH METER

MANUFACTURER TOA-DKK MODEL HM-41X

ID No EQL-199 SERIAL NUMBER 784878
RECEIVED DATE 29-Mar-23 CALIBRATION DATE 29-Mar-23
AMBIENT TEMPERATURE 25% 1P E RELATIVE HUMIDITY 49 %RH £ 10 % RH

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

INSTRUMENT MODEL %% CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
' pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
; PH STANDARD SOLUTION 00651-10 CC747845 4882-13159657 02-Mar-24
4) PROCESS CALIBRATOR CA150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH
mV uuc CORRECTION UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) MEASUREMENT FACTOR
(£ mV) k
177.48 177 0.48 0.59 2.0
0.00 0 0.00 0.59 2.0
-177.48 -178 0.52 0.59 2.0
2. DISPLAY UNIT WITH pH ELECTRODE S/N: N/A
STANDARD pH UUC READING CORRECTION UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (pH) (pH) (& pH) k
4.007 4.01 -0.003 0.013 2.0
7.003 7.00 0.003 0.013 2.0
10.003 10.01 -0.007 0.014 2.0
3. PERCENT SLOPE 95%
4. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
&Y CO) (mm) &) (C(9)
25.002 25.0 80 0.002 0.21

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

END OF CALIBRATION REPORT

F-GO10 REV 02
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Metrohm Siam Ltd.
§79/111-115 5.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)D 2298 DEG4

Fax (+66)0 2298 0865

NSC-TISI-TIS17025
CALIBRATION 0376

o ot i Certificate of Calibration

Date of Issue
Certificate No,

Customer Company

Instrument Manufacturer
Instrument Type

Model

Instrument Serial Number

Calibration Place

Environment Status

Date of Receipt

Date of Calibration

Job Number

Condition of Calibration Item
Result of Calibration

Calibrated By

Approved By

21 August 2023

231872/ME

Test Tech Co., Ltd.

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

Metrohm

pH meter

781

1781001011219 (ID : EQL-131)

Laboratory, Test Tech Co., Ltd.

30,32 Rama II Soi 63, Rama [1 Rd.,Samaedam,
Bangkhunthian,Bangkok 10150
Temperature : 22.65°C = 0.15°C
Humidity : 63.25% + 2.75%

18 August 2023

18 August 2023
CAL230577/ME

Used Item

[X] Without Adjustment [ ] Adjustment

Mr. Monton Tontun

Authorized Signatory

The uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full except with the prior written approval of the issuing Laboratory Metrohm Siam Ltd.

Issue: Rev 06, 26 Nov 2012

Pages 1 of 4 14.6/M-09
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Metrohm Siam Ltd.
979/111-115 5.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND

Phone
Fax

E-mail :

(+66)0 2298 0864
(+66)0 2298 0865
service@metrohm.co.th
www.metrohm.co.th

1. Reference Standards

Calibration Report

NSC-TISI-TIS17025
CALIBRATION 0376

Certificate No: 231872/ME

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

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

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

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

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

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

5. Procedure Used :

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

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

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

calibrate pH meter with traceability standard buffer.

Issue: Rev 06, 26 Nov 2012

Pages 2 of 4

w6/ 1409
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Metrohm Siam Ltd,
979/111-115 5.M. Tower 33rd Floor,
Phahonyothin Rd., Phayathai,
Phyathai, Bangkok 10400 THAILAND
Phone  (+66)0 2298 0864

Fax (+66)0 2298 0865

NSC-TISI-TIS17025
CALIBRATION 0376

Certificate No: 231872/ME

oo Calibration Report
1. Input I (DC Voltage)
Range 'STD Setting *Tolerance *UUC Reading
(mV) (mV) (mV) (mV)
2V 0.00 -1.0 to 1.0 0.1
300.00 299.0 to 301.0 300.0
600.00 599.0 to 601.0 599.9
900.00 899.0 to 901.0 899.9
1900.00 1899.0 to 1901.0 1899.7
-1900.00 -1901.0 to -1899.0 -1899.7
2. Input I (pH)*
'STD Setting Nominal Value *Tolerance *UUC Reading
(mV) (pH) (pH) (pH)
414.12 0 -0.017 to 0.017 0.001
354.96 1 0.983 to 1.017 1.001
295.80 2 1.983 to 2.017 2.000
236.64 3 2.983 to 3.017 3.000
177.48 4 3.983 to 4.017 4.000
118.32 5 4983 to 5.017 5.000
59.16 6 5.983 to 6.017 5.999
0.00 7 6.983 to 7.017 7.000
-59.16 8 7.983 to 8.017 7.999
-118.32 9 8.983 to 9.017 8.999
-177.48 10 9.983 to 10.017 9.999
-236.64 11 10.983 to 11.017 10.998
-295.80 12 11.983 to 12.017 11.998
-354.96 13 12.983 to 13.017 12.998
-414.12 14 13.983 to 14.017 13.997
Reference Temperature : 25°C
Pages 3 of 4

Issue: Rev 06, 26 Nov 2012

Uncertainty
(zmV)
0.092
0.12
0.14
0.15
0.19
0.19

Uncertainty
(+pH)
0.0019
0.0018
0.0015
0.0013
0.0011
0.0009
0.0008
0.0010
0.0008
0.0009
0.0011
0.0013
0.0015
0.0017
0.0019

o o L1109
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Metrohm Siam Ltd.

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

Phahonyothin Rd., Phayathai, -Tisl-
Phyathai, Bangkok 10400 THAILAND g:fl:ﬂTTés!:f}gii
Phone (+66)0 2298 0864

Fax (+66)0 2298 0865

E-mail : service@metrohm.co.th

www.metrohm.co.th

Calibration Report

Certificate No: 231872/ME

3. Temperature
PT-1000 (385)

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

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

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

End of data

Issue: Rev 06, 26 Nov 2012  Pages4of4 u.6/f310°



QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 3 e b
<
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 SN |
! "Lnlu\l“ d - .

NSC-TISI-TISI 7025
CALIDRATION 0049

www.qcalibration.com

CERTIFICATE No : 23T6749 PAGE:10F 2
REFERENCE No : 69853-3

Certificate of Calibration

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

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

CALIBRATED BY e ade I

CALIBRATION DATE : 10-Jul-23

APPROVED BY
ISSUED DATE : 17-Jul-23
RECEIVED DATE : 10-Jul-23

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

F-GOIOREV : 03 4,4/16
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T6749 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 S/N E405.0946

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

AMBIENT TEMPERATURE 24 2041 °€ RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATENo ‘ DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 22T7508 10-Aug-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
3. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

3 4 Overall Ambient Temperature around the Chamber (°C) variation : |
1 2 Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
8 9 Calibrate Average All | Temperature | Temperature Overall
/ - Point Location Stability Uniformity |  Variation
FRONT &) 0) 0) (°0) C)
44.0 43.96 0.06 0.54 0.71
55.0 55.00 0.05 0.58 0.79
58.0 57.96 0.06 0.69 0.81
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) [ Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 &E°C)
43.5 43.5 43.72 | 43.78 | 43.73 | 43.75 | 44.22 | 43.86 | 44.17 | 44.06 | 44.34 0.36
54.5 54.5 5475 | 54.78 | 54.76 | 54.75 | 55.30 | 54.83 | 5527 | 55.07 | 55.47 0.36
57.5 57.5 57.67 | 57.74 | 57.62 | 57.67 | 58.28 | 57.86 | 58.28 | 58.11 58.38 0.36

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

END OF CALIBRATION REPORT

F-GOIOREV : 03

u.6/17


EM_PC
Rectangle


QUALITY CALIBRATION CO.,LTD. N2

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SEcRA
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 f,’:':“//“-“\‘\\\
www.qcalibration.com At NSC-TISI-TIS17025
CALIBRATION D049
CERTIFICATE No : 24T1186 PAGE:10F2

REFERENCE No : 72116-4
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 110

SERIAL No : D415.0802

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

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

CALIBRATED BY = I

CALIBRATION DATE : 09-Feb-24

APPROVED BY
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03
‘ 1.6/18
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T1186 PAGE:20F2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 110

ID No EQL-190 S/IN D415.0802

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

AMBIENT TEMPERATURE 2520+ 1°¢ RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 et Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 9 Calibrate Average All | Temperature | Temperature Overall
/ 7 Point Position Temp. Stability Uniformity Variation
FRONT (C) () (#°0) Q) C)
37.0 36.99 0.09 0.20 0.24
44.0 44.11 0.08 0.26 0.31
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 it Ref. 5 #6 #7 #8 #9 °C)
37.0 37.0 36.99 | 36.97 | 36.98 [ 36.95 | 37.05 | 37.03 | 37.03 | 36.98 | 36.96 0.25
44.0 44.0 44.09 | 44.12 | 44.02 | 44.08 | 4420 | 44.11 4420 | 44,12 | 44.08 0.36

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

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

I

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

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 %ﬁf
www.qcalibration.com e NSC-TISI-TIS17025

CALIBRATION 0049

CERTIFICATE No : 24T1185
REFERENCE No : 72116-3

PAGE:10F2

Certificate of Calibration

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

'SERIAL No D518.0082

ID No EQL-205

CONDITION AS RECEIVED : USED ITEM

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

CALIBRATED BY l

CALIBRATION DATE 09-Feb-24

APPROVED BY

ISSUED DATE 12-Feb-24

RECEIVED DATE 09-Feb-24

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

QUALITY CALIBRATION CO., LTD.

F-GOIO REV : 03 1.6/20
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T1185 PAGE:2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No EQL-205 S/N D518.0082

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

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

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

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

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

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

CHAMBER PERFORMANCE
Calibrate Average All | Temperature | Temperature Overall
Point Position Temp. Stability Uniformity Variation
&) Y GiY) 0 O
35.0 35.03 0.05 0.09 0.16
36.0 36.05 0.07 0.08 0.19
41.5 41.45 0.08 0.13 0.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) [ Temp (°C) #1 #2 #3 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 3498 | 35.01 | 35.00 | 35.00 | 35.02 | 35.08 | 35.07 | 35.04 | 35.10 0.25
36.0 36.0 36.00 | 36.03 | 36.03 | 36.02 | 36.04 | 36.09 [ 36.10 | 36.04 | 36.12 0.25
41.5 41.5 4145 | 4145 | 4139 | 4146 | 4146 | 4147 | 4143 | 41.44 | 41.49 0.36

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

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

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

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

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 T
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 f,//;“,:\\“?c
www.qcalibration.com et NSC-TISI-TISI7025
CALIBRATION 0049
CERTIFICATE No : 24T1184 PAGE : 1 OF 2

REFERENCE No : 72116-2
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIAL No : D518.0240

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

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

CALIBRATION DATE - 09-Feb-24

APPROVED BY
ISSUED DATE : 12-Feb-24
RECEIVED DATE 3 09-Feb-24

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

CERTIFICATE No : 24T1184 PAGE :2 OF 2
Calibration Report

EQUIPMENT ' INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

ID No EQL-218 SN D518.0240

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 23T6638 10-Jul-24

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

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION

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

Overall Line Voltage (V) variation : 3

Instrument Condition : Normal

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

CHAMBER PERFORMANCE
Calibrate Average All | Temperature [ Temperature Overall
Point Position Temp. Stability Uniformity Variation
&) 0 &0 ¢C) 0
35.0 35.01 0.06 0.14 0.20
36.0 36.01 0.07 0.16 0.23
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (&:°C)
35.0 35.0 3497 | 34.97 | 34.99 | 3499 | 35.06 | 35.05 | 34.95 | 35.02 | 35.05 0.25
36.0 36.0 3597 | 35.96 | 3598 | 3599 | 36.06 | 36.07 | 3596 | 36.02 | 36.05 0.25

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

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

SN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 4215402, (662) 444-0152-3, Fax (662) 809-4584 AN
ww,qcalibralion.com o NSC-TISI-TIS17025
CALIBRATION 0049
CERTIFICATE No : 24T1187 PAGE:10F2

REFERENCE No : 72116-5
Certificate of Calibration

EQUIPMENT - INCUBATOR
MANUFACTURER - MEMMERT |
MODEL : IF 160

SERIAL No : D519.0140

ID No : EQL-231

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

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

CALIBRATION DATE - 09-Feb-24

APPROVED BY
ISSUED DATE - 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03
Uu.6/24
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 24T1187 PAGE :2 OF 2
Calibration Report

EQUPMENT INCUBATOR

MANJFACTURER MEMMERT

MOIEL IF 160

ID Ne EQL-231 S/N D519.0140

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

AMBENT TEMPERATURE 25°C=*]°C RELATIVE HUMIDITY 53 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO

LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED

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

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

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

RESULT OF CALIBRATION - WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4, Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (W*L*H): ** cm
CHAMBER PERFORMANCE
Calibrate Average All | Temperature Temperature Overall
Point Position Temp. Stability Uniformity Variation
.Y C) &°C) (&) 8
35.0 35.06 0.07 0.17 0.27
37.0 37.05 0.07 0.14 0.22
41.5 41.59 0.07 0.17 0.24
TEMPERATURE MEASUREMENT ACCURACY TEST
[antroller Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °C)
35.0 35.0 35.00 35.06 35.03 35.05 35.07 35.05 35.05 35.13 35.11 0.25
37.0 37.0 37.06 37.03 37.02 37.00 37.04 37.06 37.07 37.07 | 37.10 0.25
41.5 41.5 41.57 | 41.57 | 41.54 | 41.53 | 41.56 41.63 | 41.69 | 41.63 | 41.63 0.36

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF
COVERAGE FACTOR k

MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT



EM_PC
Rectangle


QUALITY CALIBRATION CO.,LTD. S,

SN=*%
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 IR . / =
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 f,{{”/?,:i?*\\i\ﬁ "5} AT
www.qcalibration.com i) gsc;,-m,_-[-l@o-_,:
CALIBRATION 0049
CERTIFICATE No : 23T8796 PAGE : 1 OF 2

REFERENCE No : 70515-4
Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 45

SERIAL No : 1.720.0266

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

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

CALIBRATION DATE : 16-Aug-23

APPROVED BY

'ISSUED DATE : 16-Aug-23

RECEIVED DATE i 16-Aug-23

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

F-GO10 REV : 03
Uu.6/26
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

CERTIFICATE No : 23T8796 PAGE:2OF2
Calibration Report

EQUIPMENT : WATER BATH

MANUFACTURER 5 MEMMERT MODEL $ WNE 45

ID NUMBER 2 EQL-241 SERIAL NUMBER : L720.0266

RECEIVED DATE 2 16-Aug-23 CALIBRATION DATE g 16-Aug-23

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

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 ¢cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 23T6642 19-Jul-24

- [HE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

i A e
g A S
| v & @ 1
1 o &
GENERAL INFORMATION
! = = / Overall Variation of Ambient Temperature around the Bath (°C) : 0.6
2 w = Overall Variation of Line Voltage (V) : 3
PROBE INSTALLATION Instrument Condition : Normal
FESLION N THE RATH Bath Inner Size (W*L*H) : 59*35*20 cm
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
S &°C) &C) (&) (6] (0
83.0 83.09 0.05 0.07 0.05 0.16
92.0 92.13 0.11 0.06 0.06 0.28
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #a Ref. 5 &20)
83.0 83.0 83.08 83.09 83.06 83.11 83.12 0.15
92.0 92.0 92.11 92.13 92.10 92.16 92.16 0.19

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

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CALIBRATHON (M9

CERTIFICATE No : 23T6748 PAGE: 1 OF2
REFERENCE No : 69853-2

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WPE 45

SERIAL No : L711.0024

D No : EQL-147 )
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : I

CALIBRATION DATE - 10-Jul-23

APPROVED BY
ISSUED DATE : 17-Jul-23
RECEIVED DATE : 10-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEP] WITH THE PRIOR WRITTLN APPROV AL Ol
N QUALITY CALIBRATION CO., LTD.

F-GOI10 REV : 03 1.6/28
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

CERTIFICATE No : 23T6748 PAGE:20OF2

Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WPE 45

ID NUMBER EQL-147 SERIAL NUMBER L711.0024
RECEIVED DATE 10-Jul-23 CALIBRATION DATE 10-Jul-23
AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

- CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

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

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

e - fees
i A e e 1
4 HELE2) @ !
M ® @ GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.4
| / Overall Variation of Line Voltage (V) : 3
- 5 e Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) : 59*35%22 cm
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity Variation
(&) &°C) &C) (°C) C) (°C)
41.5 0.03 41.49 0.03 0.02 0.07
44.5 0.04 44.50 0.02 0.01 0.11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 £°C)
41.5 41.5 41.48 41.50 41.49 41.51 41.48 0.14
44.5 44.5 44.50 44,51 44.50 44.49 44,51 0.14

NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

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

F-GO10 REV : 03
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5 QUALITY CALIBRATION CO.,LTD.

ezt 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 c
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CALIBRATION 0049

CERTIFICATE No : 23T6747 PAGE: 1 OF 2
REFERENCE No : 69853-1

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : N/A

MODEL - N/A

SERIAL No 2 N/A

D No . EQL-046
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY - TEST TECH CO., LTD.

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

CALIBRATION DATE : 10-Jul-23

APPROVED BY

ISSUED DATE : 17-Jul-23

RECEIVED DATE . 10-Jul-23

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

F-GO10 REV : 03
1.6/30
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

CERTIFICATE No : 23T6747

PAGE :2 OF 2

Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER N/A MODEL N/A

ID NUMBER EQL-046 SERIAL NUMBER N/A

RECEIVED DATE 10-Jul-23 CALIBRATION DATE 10-Jul-23
AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION. '

2. REFERENCE STANDARD INSTRUMENTS :-
' INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
'Y DATA LOGGER WITH RTD 2625A 6603614 22T7514 ¢ 05-Aug-23
2. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
/‘/' =
s B ' L [
P et Gj;i 1@ GENERAL INFORMATION
® @
H Overall Variation of Ambient Temperature around the Bath (°C): 2.3
] / Overall Variation of Line Voltage (V) : 10
= = L Instrument Condition : Normal
i Bath Inner Size (W*L*H) : 45*33*13 cm
PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity Variation
O (GRS &0 O 0 0
44.5 0.04 44.52 0.01 0.02 0.08
45.0 0.01 45.04 0.01 0.02 0.03
50.0 0.06 49.99 0.01 0.02 0.14
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 ")
44.5 44.5 44.52 44.52 44.52 44,52 44.52 0.14
45.0 45.0 45.04 45.04 45.04 45.04 45.04 0.14
50.0 50.0 49.99 49.99 49.98 49.98 49.99 0.15

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

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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www.qcalibration.com NSC-TISI-T1S17025

CALIBRATION 0049

CERTIFICATE No : 24T1183 PAGE:10F2
REFERENCE No : 72116-1

Certificate of Calibration

EQUIPMENT : WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 22

SERIAL No : 1516.1016

ID No : EQL-198
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY : I

CALIBRATION DATE : 09-Feb-24

APPROVED BY
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03
Uu.6/32
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 24T1183 PAGE :2 OF 2
Calibration Report

EQUIPMENT g WATER BATH

MANUFACTURER - MEMMERT MODEL : WNE 22

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

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

AMBIENT TEMPERATURE : 25°CE£1°C RELATIVE HUMIDITY : 50 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD 2635A 7286308 23T6641 14-Jul-24

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

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

/‘_::::?-".' :
s A O -
1 S ) GENERAL INFORMATION
®
H Overall Variation of Ambient Temperature around the Bath (°C) : 0.6
! Overall Variation of Line Voltage (V) :5
Instrument Condition : Normal
ik Bath Inner Size (W*L*H) : 35*%29*22 cm
PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
(°C) &0 &°C) (°C) &) (O
41.5 41.69 0.01 0.01 0.02 0.02
45.0 45.10 0.02 0.06 0.05 0.12
50.0 50.11 0.02 0.05 0.05 0.07

TEMPERATURE MEASUREMENT ACCURACY TEST

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

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

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

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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CALIBRATION 0049
CERTIFICATE No : 24T1189 PAGE:10F 2

REFERENCE No : 72116-7
Certificate of Calibration

EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA

MODEL : HVE-50

SERIAL No : 30612085166

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

30,32 RAMA I1 SOI 63, RAMA Il RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY - I

CALIBRATION DATE - 09-Feb-24

APPROVED BY
ISSUED DATE : 12-Feb-24
RECEIVED DATE : 09-Feb-24

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

F-GO10 REV : 03
Uu.6/34
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gcalibration.com

CERTIFICATE No : 24T1189 PAGE:20F2
Calibration Report

EQUIPMENT : AUTOCLAVE

MLANUFACTURER : HIRAYAMA MODEL X HVE-50

IID NUMBER : EQL-155 SERIAL NUMBER ! 30612085166

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

AMBIENT TEMPERATURE : 30°Cczx1°C RELATIVE HUMIDITY 5 53 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2 TFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER VALPROBE $350,8367,DV35,DN94 24T0890 26-Jan-25

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

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

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

booex Joc

m GENERAL INFORMATION

w Overall Ambient Temperature around the Chamber variation : 0.5 °C
Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 d=T7
CHAMBER PERFORMANCE
Calibrate | Average all | Temperature | Temperature| Overall Pressure Holding Operating
__________ Point Position | Stability | Uniformity | Variation | (MPa) | time (min) f Cycle time
ST T ) 0 | &0 | o ) )
v 115 115.74 0.09 0.11 0.25 0.090 20 60
121 121.59 0.06 0.21 0.28 0.125 20 60
FRONT
TEMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 #5 (°C)
115 115 115.72 115.74 115.79 115.71 115.71 0.59
121 121 121.59 121.62 121.56 ; 121.58 121.59 0.59

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ACCURACY TEST EXCLUDED
TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABILITY.
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
NOTE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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