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pH - pH Meter
Total Suspended Solids - Electronic Balance
Total Dissolved Solids - Electronic Balance
Settleable Solids -
Sulfide -
BOD, - DO Meter
TKN - Block Digestion
Grease & Oil - Electronic Balance
Total Coliform Bacteria (TCB) - Incubator
Fecal Coliform Bacteria (FCB) - Water Bath
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %20 3. Cert. No.: 21CH1216
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl s A /; If / Page.: 20f2
TEL.0-2717-3000-27  FAX. 0-2719-9484 CALIBRATION 0008 Condition of this calibration result

1. Reference Standard Instrument : -

)

1
Cert.No.: 21CH1216 /

Instrument Serial No. ID No. Cert. No. Due Date
Page.: 10of2 1) Document Process Calibrator 46530031 130RC098 20E3666 14 Oct 2021

This certification is traceable to the International System of Unit maintained at:-

Certlﬁcate Of Callhratlon | | : - Traceable to National Institute of Metrology (Thailand), NIMT

\ Equipment : pH Meter , ’, 2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
L Manufacturer : HANNA f ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 /
',J ) Model : HI 3512 ” Buffer Solution Manufacturer Lot No. Exp. date
Ik Serial No. : 08685754 ( | pH 4.008 CPA chem 754028 28 June 2023
| . k|| pH 6.985 CPA chem 725927 12 Jan 2022
% 10No.: - W pH 10.015 CPA chem 761018 02 Aug 2022

\ Condition As-Received: Usad tiem {l 3. This certificate is valid only to the item calibrated on date and place of calibration.

/ Received Date : 14 September 2021 al
[ : SERSIt W, Calibration Results

Calibration Date : 16 September 2021 Ui Function : mV Measurement

% Reference : 2109-0508WN-1 A Performing standard curve by Fluke at pH (4,7,10)

i A 4
Il Submitted by : S.P.S. Consulting Service Co.,Ltd. n Nominal | Standard Uncertainty of Coverage
) | Unit Under Value Voltage Actual Reading Measurement factor
s I / Calibration Input
[ P!
It " pH mvV mV pH ) X
1) Ambient Temperature : ; || ) pH Meter 4.000 177.48 177.9 4.000 0.058 2.00
A Relative Humidity : (50 + 15) % ]'J, / SIN.: 08685754 7.000 0.00 0.4 7.000 0.058 2.00
Ii: Calibration Procedure : In - house method : { F 10.000 -177.48 -177.2 10.000 0.058 2.00
- CP-CHS by direct measurement with standard N | Function : pH Measurement
H Voltage Callratr and dlrect megsursiiont A - Performing three buffers standard curve by using buffer nominal pH (4,7,10)

E Unit Under Standard pH Actual pH |Actual mV | Uncertainty of Coverage

“ Calibrated by : 1.9} ' Calibration Buffer Solution Reading | Reading | pH measurement factor
N | (mV) (&) k
I | pH Electrode 4.008 4.008 169.2 0.0046 2.00
?‘.f Approved by : {_ , S/N.: 061416CM 6.985 6.985 -4.4 0.0075 2.00
fis ’| 10.015 10.013 -178.9 0.013 2.05
| \
) i
‘;"_i A The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
(I factor k, providing a level of confidence of approximately 95 %.
) |
1{‘- Issue Date : 22 September 2021 A -00o-
% h

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

This cenificate may not be reproduced other o in full, except with (e prior writien 12

Approval of the bead of Corporite Services 3 © Equipment Calibration and Testing Services

A 0032410

a 1072797



QUALITY CALIBRATION CO.,LTD.

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

S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
21-540) -0152-3, F 2) 809- L *
Tel (662) 4 2, (662) 444-0 3, Fax (662) 809-4584 __{' F\\ &
Ul RN NECTIGTIS e
(A CALIINE A TION G5
CERTIFICATE No : 22E9693 PAGE : | OF 3

REFERENCE No : 66476-1

EQUIPMENT
MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
HANNA

H1 3512
TH118035
pH 04/56
USED ITEM

5.P.S. CONSULTING SERVICE CO.. LTD.

3 15-8ep-22

15-Sep-22

14-Sep-22

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

QUALITY CALIBRATION CO., LTD,

F-GO10 REV 02

CERTIFICATE No : 22E9693 PAGE:20F 3
Calibration Report

EQUIPMENT i pH METER

MANUFACTURER * HANNA MODEL i HI 3512

1D No : pH 04/56 SERIAL NUMBER % THI18035

RECEIVED DATE L 14-Sep-22 CALIBRATION DATE - 15-8ep-22

AMBIENT TEMPERATURE - 0L RELATIVE HUMIDITY : S0%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

2. REFERENCE STANDARD INSTRUMENTS :-

SERTAL No/

INSTRUMENT MODEL =R CERTIFICATENo  DUEDATE
1) pH STANDARD SOLUTION 00651-06 CCT719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CETI18T27 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CCT717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAl150 9156079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 22T9870 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 INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
AFPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(= mV) K
414.11 414.8 -0.69 0.171 0.14 2.0
354.95 3556 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 2372 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3,954 0.14 2.0
118.32 118.8 -0.48 4.985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -38.8 -0.36 8.136 0.14 20
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 -177.1 -0.38 10,311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 2955 -0.30 12.487 0.14 20
=354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REFORT PAGE 2 OF 3






QUALITY CALIBRATION CO.,LTD. S,

Salr
235 Petehkasem 63/2 Road, Laksong, Bangkae, Bungkok 10160 2
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 o
. . G N 2
www.gealibration.com AN ST S
CERTIFICATE No ; 22M2569 PAGE: 1 OF 2

REFERENCE No : 64386-3
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA2248-CW
SERIAL No : 36591843

ID No : BA 09/61
CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY $.P.S. CONSULTING SERVICE CO., LTD.
CALIBRATED BY

CALIBRATION DATE : 11-Mar-22
APPROVED BY :

ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22

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

F-GO10 REV 02

QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fux (662) 800-43584
www.qealibration.com

CERTIFICATE Mo : 22M2569 PAGE:20F2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL 3 BEA2248-CW

MANUFACTURER i SARTORIUS SIN i 36591843

1D No i BA 0961 RECEIVED DATE H 1 1-Mar-22

AIR PRESSURE i 1008mbar = Imbar CALIBRATION DATE Fl=Mar-22

AMBIENT TEMPERATURE 2cee RELATIVE HUMIDITY 51 %RH.+ 10% RH

CONDITION OF THIS RESULTS OF CA

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

. REFERENCE STANDARD INSTRUMENTS :-

b

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

w

. 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.

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

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

=

T L1 ON :- WITHOUT ADJUSTMENT
1. ZERD SETTING FUNCTION : NORMAL
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 200 g WAS 0,000048 ¢
4. DEPARTLURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10,00 10,0000 0.0000 0.000084
20,00 20,0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200,00 199.9999 0.0001 0.00032
3. OFF CENTER LOADING ERROR
POINT READING (g)
1 99,9999
3N 4 2 99,9999
3 100.0000
2 3 4 99.9999
: 5 99.9998
OFE-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION 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%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES '
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 / | Cert.No.: 22TW98

TEL. 0-2717-3000 FAX. 0-2719-9484 ) Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 22TW98

Page.: 1 of 2 / 7 1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
Cel"ti ficate o f Tesﬁng i laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Equisment:: DO Meter ' Instruments Serial No. ID No. Certificate No. Due Date
' 1) Burette E 130BU10 21CG1389 25 Mar 2023
Marifacturey: Ysi 2) Balance 1126143764  140RC004 21MM430 21 Sep 2022
Moa 2 i 3 2. Standard Material :-
Serial No. : 158100751 [ Material Manufacturer Lot.No. Assay
ID No. : = 3. Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Received Date : 20 April 2022 { '
- M j
Test Date : 21 April 2022 Result Dissolved Oxygen Meter Adjustment With Air 100 %
Refaranca: 2904-0429WC-1 ~ Dissolved Oxygen Probe No.: 14J100195
Submitted by : Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
Laboratory Condition : emperature (25+5)°C (mg/L) (mg/L) (mgfL)
Humidity (50 + 20) % 084
Test Procedure : In - house method : CP-CH9 812 8.14 o

by Comparison Technigue with Azide Modification Method

Tested by :

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full without written approval of the laboratory

Approved by :

-olo-

Issue Date : 25 April 2022

.“B 523655'5"- a 1105753



Certificate No. : AD2108-008-0001

MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD

214 Bangwack Rd. Bangpai Bangkae Bangkok 10160
Tel.: (-2865-4647-8 Fax: 0-2865-4649 hitp://www.mit.in.th

Envir : Ambient Temperature : (25 + 2)°C
Relative Humidity : (50 + 15)%RH

* @9 o - : Calibration Setting Indicating M d M ed Overall
Temperature Temperature Temperature Stability' Uniformity” Variation®

CALIBRATION CERTIFICATE g ' ¢C) “C) “0) ¢C) “C) C)

Certificate No. : AD2108-008-0001
Date Issued : 16-Aug-21

380 380 380 1.03 1.51 2.60

Customer : §.P.8. CONSULTING SERVICE CO., LTD. > Calibration
- Temperature (°C)

U nceﬂainty‘

Standard Reading (°C), Probe No. 8 is Reference Probe (£°C)

No. 1 No.2 No. 3 No. 4 No. 5
; 38046 380.79 380.65 380.83 380.53
qul.i]]mﬂl'lt : Block [)igestlnn (Gf-'l'hﬂ]'dt, TR) : No. 6 No.7 No. 8 No, 9 No. 10

- 380.57 379.82 380.26 379.62 380.52
Mawafuctures 5 Gerbaidt ' No. 11 No.12  No.13  No.14  No.1§

Model P 2 : 38036 380.53 380.47 380.73 38035
Serial No. : 4061832 - No. 16 No.17  No.18  No.19  No.20
TeiNeRan o) i = - 380.23 379.61 379.71 38050 380.77
Date Received 3 D6-Aug-21
Date Calibrated 1 15-Aug-21

Without adjustment

No. 1 No.6 | No.
Calibrated by No.2 | No.7 | No.
- Ne. 3 No. 8 | No. Top view position
No. 4 No.9 | No.
No. 5 No. 10 | No.

Calibration Method or Calibration Procedure Used

In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.
Measurement Standards Used & Traccabilitly :

This certificate is traccable to national standards, which realize the units of measurement according - . The International System of Units (SI) through
to the International System of Units (SI). MIT Certificate No. AD2108-085-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
LiS37011204, Due 02-Feb-22

Result of Calibration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

coverage factor k =2, providing a level confidence approximately 95 percent. 2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

ed ter at the refi ¢ location which are observed al same time.

P

This certificate may not be reproduced other than in full except with the prior written approval of : : 3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

the Technical Manager, Miracle International Technology Company Limited. 7 : 4, The uncertainty of measurement is included temperature stability,

End of Certificate

Approved by : CERTIFIED




MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th
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Certificate No. : L202207235-001

Date Issued : 03-Aug-22

Customer

Equipment : Block Digestion (Gerhardt, TR)
Manufacturer : Gerhardt

Maodel e

Serial No. : 4061832

ID No./Tag No. : KI101/43

Date Received ¢ 02-Aug-22

Date Calibrated : 03-Aug-22

Calibrated by

Calibration Method or Calibration Procedure Used
In-house method : CP-49 base on TLAS G-20 by comparing against Standard Thermometer.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

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

This certificate may not be reproduced other than in full except with the prior written approval of
the Miracle International Technology Company Limited.

[CERTIFIED

Page 1 of 3

Certificate No. : L.202207235-001

Envir t ! Ambient Temp (25 2)°C
Relative Humidity : (50 + 15)%RH
sy
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity™ Variation®
(°C) (°C) (°C) (°C) (°C) (°C)
380 380 380 1.45 0.57 4.01
Calibration 5 ] Uncems'nty‘
Standard R °C), P i R
Temperature (°C) tandard Reading (°C), Probe No. 9 is Reference Probe (#°C)
No. 1 No. 2 No. 3 No. 4 No. 5
377.86 378.11 378.69 378.54 378.72
380 No. 6 No. 7 No. 8 No. 9 No. 10 22
378.09 378.07 377.93 378.17 377.61
Without adjustment
No.1 | No.2
No.3 | No. 4
No.5 | No. 6 Top view position
No.7 | No. 8
No. 9 |No. 10

Condition As-Received : Used Ttem

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (SI) through

MIT Certificate No. AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 11-Aug-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.

2,

3.

4,

The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
Owerall variation is the difference of maximum and minimum measured temperatures throughout observation time.

The uncertainty of measurement is included temperature stability.

Page 2 of 3



Certificate No, : L202207235-001

Environment : Ambient Temperature : (25 2)°C
Relative Humidity : (50 £ 15)%RH
fuEm
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity” Variation’
(°C) (°C) (°C) (°C) (°C) (°C)
380 380 380 1.45 0.94 4.40
Calibration 4 Uncertainty”
ing (“C), Probe No. -
Temperature (°C) Standard Reading (°C), Probe No. 9 is Reference Probe (£°C)
No. 1 No. 2 No. 3 No. 4 No. 5
378.91 379.16 378.76 378.60 378.78
380 No. 6 No. 7 No. 8 No. 9 No. 10 22
378.15 378.13 378.00 378.23 377.67

Without adjustment

No. 1 | No. 2
No.3 | No. 4
No.5 | No. 6 Top view position
No.7 | No. 8
No. 9 [No. 10

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.
Measurement Standards Used & Traceabilitly :

The International System of Units (51) through

MIT Certificate No. AD2202-055-0002 for Digital Thermometer with Probe (Agilent) Module 2 (172) Type K Serial No.
US37011204, Due 11-Aug-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe,
2, The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time,

4. The uncertainty of measurement is included temperature stability.
End of Certificate

Page 3 of 3



e :
SN . 2
MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD oo i CortificateNo:: A52116-013-0003

214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160 T ] Environment : Ambient Temperature © Start record 26.0 °C, Stop record 25.7 °C

Tel.: 0-2865-4647-8 Fax: 0-2865-4649 htpiww.mitinth 47/  Mcramsims
Tolutabs™ o Relative Humidity : Start record 56.5 %RH, Stop record 55.7 %R1

e ® o .
- Calibration Setting Indicating Measured Measured Overall
CALIBRATION CERTIF ({ C.-:::f L. EV SSTi6605 - Temperature  Temperature Temperature Stability' Uniformity’ Variation'
N ’ d E C) C) ) C) ¢c) cc)
Date Issued : 04-Oct-21
35 35.0 35.0 0.12 0.40 0.45

Customer & : S.P.S. CONSULTING SERVICE CO., LTD. _:f._ . 415 415 415 011 0.39 0.51
Calibrated Place

Without adjustment

. Calibration STD STD STD 4 3 Uncertainty®
Equipment : Incubator = Temperature  No. | No. 2 No.3
(") (°C) (°C) (°C)

Manufacturer : BINDER

Model : BD115 .
Serial No. : 12-16967 : ; 4147 4147 4140

1D No./Tag No. : IN 05/56 “_.': = Note ; Probe No, 9 is Reference Probe

35.01 3511 34.95

Dt Reseiveld i Qe - SN Scting Air FreshNo. 0
Date Calibrated : 01-Oct-21 c

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20. = Measurement Standards Used & Traceability @
The International System of Units (SI) through

This certificate is traceable to national standards, which realize the units of measurement according ) . . i i }
MIT Certificate No. AD2107-034-0001 for Digital Thermometer with Probe (Agilent) Module | (245) Serial No,

to the Intemnational System of Units (SI). 5 US37005 130, Due 04-Feb-22

Result of Calibration . Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe,

The reported uncertainty of measurement was based on standard uncertainty multiplied by a ; : 2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

coverage factor & =2, providing a level confidence approximately 95 percent. : measured temperature at the reference location which are observed at same time.

; A r i A 3 3. Overall variation s the difference of i d mini: | h hout ob: tion time.
This certificate may not be reproduced other than in full except with the prior written approval of wom s the = Lo I es zhout observation time
4, The inty of is included ¢ stability.

P

the Miracle International Technology Company Limited.
3. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure,

CERT]F[BD End of Certificate

Page 2 of 2
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,.LTD JBCMRA

; —
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 ",/,'-{\\.}
Tel.: 0-2865-4647-8 Fax: (-2865-4649 htip://www mit.in.th el

'h?

!

N

o
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= L —
=M= CALIBRATION CERTIFICATE
[=]1 Certificate No. : $2022090647-0003

Date Issued : 03-Oct-22

Customer : S.P.S. CONSULTING SERVICE CO,, LTD.
Equipment : Incubator

Manufacturer : BINDER

Model : BD11S

Serial No. : 12-16967

1D No./Tag No. : IN 05/56

Date Received : 30-Sep-22

Date Calibrated + 30-Sep-22

Culibrated hy _

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (ST).

[ I
The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

Page | of 2

Certificate No. : 52022090647-0003
Environment : Ambient Temperature : Start record 26.5 °C, Stop record 26.6 °C
Relative Humidity : Start record 54.8 %RH, Stop record 54.6 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability' Uniformity™ Variation”
(°C) (°C) (°C) (°C) (°C) (°C)
35 35.0 35.0 0.03 0.07 0.14
415 415 41.5 0.03 0.08 0.15

‘Without adjustment

Calibration 5TD STD STD STD STD STD STD STD STD  Uncertainty®

Temperature  No. | No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9
(°C) (°0) (§&] (°C) (°C) (°C) (°C) (°0) (°C) (°C) +°C
35 34.88 34.86 34.89 3490 3493 3492 34.95 34.89 3493 0.18
41.5 41.40 4133 4132 41.41 41.43 41.43 41.38 41.33 41.37 0.18

Note : Probe No. 9 is Reference Probe
Setting Air Fresh No. 0 1 2

Condition As-Received : Used ltem

The measurment results and statements of conformity with specification only relate to the item calibrated,

Measurement Standards Used & Traceability :

The International System of Units (ST) through

MIT Certificate No. AD2207-125-0001 for Digital Thermometer with Probe {Agilent) Module 1 (73) NTC, Pt1000 Serial No.
MY 44024042, Due 01-Feb-23

Notes @ 1, The temperature stability is the half of g i difference of d temperatures at any one probe,

2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the

at the refe location which are observed at same time.

3. Overall variation is the difference of maxi and mini 1temp hroughout ohservation lime.

4. The uncertainty of measurement is included temperature stability.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all gir or gas filled temperature
controlled enclosures at atmospheric pressure.

End of Certificate
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Certificate of Calibration

EQUIPMENT WATER BATH
MANUFACTURER MEMMERT

MODEL WNB 29

SERIAL No L614.0123

1D No i WB 05/58
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.
CALIBRATED BY E

CALIBRATION DATE g 11-Mar-22
APPROVED BY

ISSUED DATE : 17-Mar-22
RECEIVED DATE 11-Mar-22

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

F-GO10 REV : (2

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

www,qealibration.com

CERTIFICATE No : 22T2575 PAGE:20F 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER 3 MEMMERT MODEL 3 WNB 29

ID NUMBER u WB 05/58 SERIAL NUMBER 3 L614.0123

RECEIVED DATE 11-Mar-22 CALIBRATION DATE - I1-Mar-22

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY S0%RH £ 10 % RH

CONDITION OF TH ESULTS 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 FACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION,

. REFERENCE STANDARD INSTRUMENTS -

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 21T6761 05: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

(v

w2 L2

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C) : 0.8
7 Overall Variation of Line Voltage (V) : 4
__--:::' A 5wl Instrument Condition : Normal
b (ga =0 Bath Inner Size (W*L*H) : 59*35%14 cm
® ®
BATH PERFORMANCE
/ Calibration | Temperature Radius Axial Overall
— F Paint Stability Uniformity Uniformity Variation
PROBE INSTALLATION a2, ) Q) € ()
POSITION IN THE BATH 50.0 0.05 0.04 0.05 0.09
: 60.0 0.04 0.05 0.05 0.12
TEMPERATURE MEASUREMENT ACCURACY TEST
C | Indi Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp {"C) #1 #2 #3 24 Ref. 5 (E2C)
50.3 50.3 50.07 50.08 50.05 50.04 50.07 0.14
60.3 60.3 60.03 60.07 60.07 60.07 60.03 0.14

NOTE | : 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






