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MEASUREMENT ITEM : TSP&PM10 Calibrator

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5028

SE-RIAL NUMBER : 3945

CUSTOMER : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana,
Bang Bua Thong, Nonthaburi 11110 Thailand

MEASUREMENT DATE : October 4, 2022

The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date: Approved by: Performed by:

MEC7903-01/22 October 7, 2022 /&H %}1

( Wirun Laopornpichayanuwat ) (Terdsak Neadkratoke )

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Qfﬁce, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659
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ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature :23.0+£2.0 e
Relative Humidity : 55%15 %RH

Calibration Condition:

Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are
22.9°C and 56 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor k£ = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in

Measurement (GUM 1995 with minor corrections)”. The value of the measurand lies within the
assigned range of values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
to the realization of the International System of Units (SI).
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MEASUREMENT RESULTS:

The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter

standard. The Humid air was used as a medium in the system. The standard conditions are 25°C
(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of Q actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]} Ap_Meter | Ap _Orificd Y Actual Flow [Q,]
m’/min |  mmig °@ &C nllmHg inH,0 m’/min

1 0.697 754.696 22.88 22.67 74.612 1.074 0.649 0.628
2 0.911 754.573 23.01 22.76 46.463 2.013 0.889 0.855
3 0.997 754.499 23.00 22.89 21.430 2.608 1.012 0.969
4 1.068 754.506 22.96 22.95 15.542 3.049 1.094 1.046
5 1.169 754.510 22.96 22.92 15.371 3.642 1.195 1.146

Slope (m ): 1.06036

Intercept (b ): -0.01694

Correlation coefficient (): 0.99986

Uncertainty (k=2): 0.015 m°/min

Table 2. The results of Q standard calibration data
Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]| Ap Meter | Ap _Orified Y Standard Flow [Q 4]
m’/min mmHg °C °C mmHg inH,0 m’*/min

1 0.697 754.696 22.88 22.67 74.612 1.074 1.036 0.628
2 0911 754.573 23.01 22.76 46.463 2.013 1.418 0.855
8) 0.997 754.499 23.00 22.89 21.430 2.608 1.615 0.968
4 1.068 754.506 22.96 22.95 15.542 3.049 1.746 1.045
5 [.169 754.510 22.96 22.92 15.371 3.642 1.908 1.145

Slope (m ): 1.69297

Intercept (b ): -0.02707

Correlation coefficient (+): 0.99986

Uncertainty (k=2): 0.016 m’/min

End of Certificate of Calibration
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Analyzer Performance Test

Calibrated Date: 7 January 2021

Instruments Information

Analyzer Type: CO Analyzer
Model: 48C

Manufacturer Thermo Environmental
S/N: 48C-0604815184

Calibration System

Calibrator Unit

Standard Gas

S/N: 705

Dilutor Model Dasibi Model 5008

ZERO AIR Genearator API MODEL 701

NO Conc 45.2 PPM
SO2 Conc 44.9 PPM
CO Conc 4,490 PPM

SIN: 1924 Expire Date: 6 Jun. 2022
Environment: Temperature_ 255 °C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.1 0.1 45.0 44.3 -1.6
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
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Calibrate By : i

Mr. PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 8 January 2021
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 42C

Manufacturer Thermo Environmental
SIN: 42C-77282-385

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008
S/N: 705
ZERO AIR Genearator APl Model 701
S/N: 1924

NO Conc 46.05 PPM
SO2 Conc 46.01 PPM
CO Conc 4,487 PPM

Expire Date: 7 Jan. 2022

Environment: Temperature__25.5 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

150
100 /

50 fo:t
0 l/

0.090

NO Reference Value (ppb)

400.0

S
Joers e

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.7 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
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Analyzer Performance Test

Calibrated Date: 5 January 2021

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer Thermo Environmental

Model: 43C S/N: 43C-0433509449

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 45.2 PPM
SIN: 705 SO2 Conc 44.9 PPM
ZERO AIR Genearator APl MODEL 701 CO Conc 4,490 PPM
S/N: 1924 Expire Date: 4 Jun. 2022
Environment: Temperature_ 255 °C Humidity:_51  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.6 -1.6
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
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Analyzer Performance Test

Calibrated Date: 23 September 2022
Instruments Information

Analyzer Type: CH4-NMHC-THC Analyzer Manufacturer HORIBA
Model: APHA-360CE SIN: 423740300209

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 180 PPM
S/N: 705 Propane 181 PPM
ZERO AIR Genearator API Model 701 Cylinder AAL5888
S/N: 1924 Expire Date: 24 May, 2027
Environment: Temperature__ 25 _°C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(PPM) (PPM) (PPM) (PPM) (PPM) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -1.3
NMHC 0.1 0.0 0.1 17.7 18.0 -1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(PPM) (PPM) (PPM) (PPM) (PPM) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.8
[5) 18 A 18.0
= 16 -
g 4 ~
% 12 // —— At
% 10
N ==l -=-- Before
> 8
£ 6
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Calibrate By : Mr. Pasagorn Samol



ATISTR CALTBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0739 MTC No. EEL. BP. 104/0865

CALIBRATION CERTIFICATE

Submitted by  : TNP ENVIRONMENT CO., LTD.
Address : 332/173 Moo 3, Bang Rak Phatthana, Bang Bua Tong, Nonthaburi 11110.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator - Temperature :(23+3)°C
Manufacturer : KEPLER Relative Humidity : (50 +15) %

Model : KSM-42C Ambient Pressure  : (101.325 £ 1.500) kPa
Serial No. : 160100568

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

[\

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 30 Aug. 2022
Date of Calibration  : 2 Sep. 2022 1/3

pt?

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0739

MTC No. EEL. BP. 104/0865

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 94.12 0.12 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 970.8 -29.2 +1.5 +2.0%
3. Total distortion
Standard Microphone | Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer4180 1.18 +0.50 +4.0%

Date of Calibration

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

2 Sep. 2022

2/3

Vw7

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/Laboratory

Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th




NSC-TISI-TIS 17025

A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0739 MTC No. EEL. BP. 104/0865
Nominal Output of Unit Under Test =114 dB re 20pPa at 1000 Hz

Acoustic Output in dB re 20iPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.12 0.12 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 966.7 -33.3 +3]ES +2.0%

3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.22 +0.50 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :
/Vt /Vv’#j%?/ Y
N - : . e e
(Mr.Nuttapong Niljrusvanit) )3
Director
cllofhe SRS
Electrical and Electronic Standards Laboratory
Date of Calibration : 2 Sep. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 1 5 8ep. 2022 Ref : 2011265083003876001 3/3

End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Certificate of Calibration

Certificate Number . SPR22070283-3 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name : Sound Level Meter
Manufacturer . Scarlet Tech
Model : ST-25D
Serial Number : 10340945
ID. Number © TNP-F-S25
Environmental Conditions
Ambient Temperature ANDSR CEERY °C Received Date : 18 Jul 2022
Relative Humidity : 50% t15% Calibration Date T 21Jul 2022
Location of Calibration : In-Lab Recommend Due Date 121 Jul 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue 122 Jul 2022

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

G 0222-€6T (299) :[8L ( puejieyl ) 02Tel lueypunyled duen(3uoly ISBUOM T 0OW 62/69

consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by : @”'/

Calibration Officer ( Mr.Worapong Sinthusopa )

=

=]
i

=

~

Authorized Signatory

SP-FM-04-15 rev.0



Certificate Number : SPR22070283-3

Reference Standards
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Calibration Report
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Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. : SPR22070283-3 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 1 94 1 0.1 0.1 0.15
114 114.1 1141 0.1 0.1 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow )
94 94.1 94 1 0.1 0.1 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number : SPR22070283-4 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

=
v

11110
Equipment Name : Sound Level Meter
Manufacturer : Scarlet Tech
Model 1 ST-25D
Serial Number 110340943
ID. Number : TNP-F-S26
Environmental Conditions
Ambient Temperature R CERhS °C Received Date © 18 Jul 2022
Relative Humidity C50% T15% Calibration Date : 21 Jul 2022
Location of Calibration : In-Lab Recommend Due Date v 21Jul 2023
Calibration Procedure : SP-CPE-04-01 Date of Issue v 22 Jul 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by : Q’Y'/

ANS! National Accreditation Board

ACCREDITED

A S 50 5C 7025}

rrfy o CALIBRATION AND
LU DIMENSIONAL MEASUREMENT
A

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR22070283-4 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

SYSTEM ( THAILAND ) CO.,LTD.
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eyl CALIBRATION AND

Lo DIMENSIONAL MEASUREMENT
ACT— 2050

o

aas

ANS! Natlonal Accreditation Board
ACCREDITED
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=
V

Certificate No. : SPR22070283-4 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
 Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
g4 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 .1 94 1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94 A 94 1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

— End of Certificate —

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

SP-FM-04-15 REV.0



Calibration Certificate

Part Number: 721A2601
Description: Micromate with DIN Geophone
Serial Number: UM19246
Calibration Date: NOV 30 3¢9
Calibration Reference Equipment: 71417402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel and is
available upon request.

The environment in which this product was calibrated is maintained within the operating
specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which requires

the sensors be checked against a reference that is traceable to a known standard.

Instantel recommends that products be returned to Instantel or an authorized service and
calibration facility for annual calibration.

i ]

Xiaoming Yang

Calibrated By:

2 Instantel o Legget Drive, Ottawa, Ontario, K2K 3A3, (613) 592-4642

--------

© 2019 Xmark Corporation. Instantel and Instantel logo are trademarks of Stanley Black & Decker or its affiliates. 71405201 Rev 1
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ////5_\%\?
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 rft l_n"é»1f7'02;

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

\\

W\ '1"//

Cert. No.: 22TMS0

Certificate of Calibration rageters
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : 13URC4S013201
ID No. : UAE.WAOQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order : 17 February 2022
Calibration Date : 17 February 2022
Ambient Temperature : (26 +10) ‘o

Relative Humidity : (50 +£30)%

Calibrated by : Kunchit Promprat

Approved by : M .

Approved Signatory

(/) Pornthippa Tameyakul
(¥ ) Malee Butkruea
() Suwit Imjai

Issue Date : 22 February 2022

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.

@NEIIlNAIVAN
A 0038099



Equipment : BOD Incubator Cert. No.: 22TM90
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2202-04460C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
Beginning Finished
e REL.Humid. ( % ) 68 75
q S AC Supply ( Volt) 226 226
99 er.
) g (M2 g Ref. Std.
e - ? Position : et
7 % | / ID No.:
J Wz 7, He ° 1 18-10RTD-01
v /?,/ D/Zz /b / i s
“ar 2 18-10RTD-02
v 3 18-10RTD-03,
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
a= 10 cm D= 0.62 m s 18-10RTD-05
b= 10 cm W = 19 i 6 22-10RTD-10
c= 10 om H= 12 m : 18-10RTE-07
Capacity = 0.89 m?3 8 18-10RTD-08
9 (ref.) 18-10RTD-09

Wal -

@NEI luAIuAN
a 1096042



Equipment : BOD Incubator Cert. No.: 22TM90

Condition As-Received : Used Item Page.: 3 0of 3

Reference : 2202-04460C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uucH uuc* Temperature Temperature Overall Orisraiiity Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°c) (£°C) k
20.0 19.5 194 0.30 0.58 1.0 0.55 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.154 20.013 20.356 19.939 19.834 19.761 19.817 19.824 19.922

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

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

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

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 L/ e

NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM1406

Certificate of Calibration reosster
Equipment : BOD Incubator
Manufacturer : Arco
Model : UC4-1320
Serial No. : -
ID No. : UAE.WAO.018/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Received Order : 17 August 2021

Calibration Date : 17 August 2021

Ambient Temperature : (26 +10)°C

Relative Humidity : (50+£30) %

Calibrated by : Khit Ruttanaprapachai

Approved by : deu :

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 1 September 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.

N7 A LaY
A 0031568



Equipment :

Condition As-Received :

Reference :
Procedure Used :-

BOD Incubator
Used ltem

2108-03640C-2

Cert. No.: 21TM1406
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition

Fresh air setting :

Model
34970A

(*) Without Adjustment

Not Available
é )
o o
1 3
9 (ref)
?
VH/2
6 |
s i~ |8
vl H
W2

A

Probe Installation Details :

a= 10
b= 10
c= 10

cm
cm

Serial No.

MY41021843
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :-
Function of UUC* : Temperature Source

7
o c D
_Di2 2

Cert. No.
21LM2

Due Date
18 Feb 2022

Environment during calibration

Dimension of Chamber :

B =

W =

H=
Capacity =

0.53
1.2

1.2
0.76

Eore | Beginning Finished
Temp. (°C) 28 29
REL.Humid. ( % ) 52 55
AC Supply ( Volt) 220 221
Position : el S
ID No.:
1 21-04RTD-11
2 21-04RTD-12
3 21-04RTD-13
4 | 21-04RTD-14
. s [zromoas
0 6 21-04RTD-16
m 7 | 21-04RTD-17
- 8 21-04RTD-18"
9 (ref.) 21-04RTD-19

Wal, .

lanmTlinuRX



Equipment : BOD Incubator Cert. No.: 21TM1406
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2108-03640C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (°c) (°C) (£°C) (°C) (°c) (£°C) k
20.0 19.8 19.7 0.37 0.50 1.1 0.62 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.040 19.742 20.203 19.762 19.784 19.819 19.764 19.797 19.787

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

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

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

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

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i’EE/ME

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ,,/////_%\;
AN /) \o
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ity /R
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM1874

Certificate of Calibration et
Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : V616.0066
ID No. : UAE.MIC.032/2559
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (302)
Received Order : 28 October 2021

Calibration Date : 28 - 29 October 2021
Ambient Temperature : (26 £10)°C

Relative Humidity : (50+£30) %

Calibrated by : Kunchit Promprat

Approved by : W&L )

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 4 November 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.

Lanmﬂaégml@u



Equipment :

Condition As-Received :

Reference :

Procedure Used :-

Incubator
Used ltem

2110-06980C-1

Cert. No.: 21TM1874
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1 ) Data Acquisition
2. This certificate is valid only to the item calibrated on date and place of calibration.

Model
34970A

Serial No.

MY44067817

3. This certification is traceable to the International System of Unit.
Result of Calibration :-

(*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting :

Not Available

7.

“wo

3
g,

=
N
FOoo

‘aed-----00

A

Probe Installation Details :

a= 5.0
b= 5.0
c= 5.0

cm
cm
cm

Cert. No.
21LM10

Due Date
20 Jul 2022

Environment during calibration

Dimension of Chamber :

D=

W =

H=
Capacity =

0.50
0.64
0.80
0.26

i Beginning Finished
Temp. (°C) 22 22
REL.Humid. ( % ) 59 60
AC Supply ( Volt ) 226 226

Position : Pt St
ID No.:
1 15RTD2/11
2 15RTD2/12
3 15RTD2/13
4 | 15RTD2/14
m 5 | 15RTD2115
m 6 | 15RTD2120
m 7 15RTD2/17
e 8 | 1sRTD218
9 (ref.) 15RTD2/19

Lanms‘lnmm;u

W,




Equipment : Incubator Cert. No.: 21TM1874

Condition As-Received : Used Item Page.: 30of 3

Reference : 2110-06980C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (C) (°C) (£°C) k
25.0 25.0 24.5 0.053 0.25 0.42 0.30 2
35.0 35.0 35.0 0.029 0.43 0.75 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
25.0 25.007 24.986 24.943 24.894 24.653 24.806 24672 24.694 24.786
35.0 35.340 35.384 35.336 35.307 34.680 35.120 34.813 34.996 35.088

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

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

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

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

-00o-

Wale. .
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Calibratech Co.,Ltd. i NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420007-1 Page : 10of2

Submitted by : TNP Environment Co.,Ltd.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110
Equipment : pH Meter (Pocket)
pH meter
Manufacturer : Adwa Model : AD 12
Range : -2.00 to 16.00 pH Resolution : 0.01 pH
Serial No. : 1328 ID No.: TNP-LAB-13-2564
Environment : Ambient Temperature : 25 +2) °C
Relative Humidity : 50 + 15 %
Date of Received : 01 February 2022
Date of Calibration : 02 February 2022
Date of Issue : 02 February 2022
Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using certified reference material (CRM)

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

Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.004 61218215 769926 15 May 2022 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.985 61223875 769927 15 May 2022 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
9.963 61208865 769928 15 May 2022 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

A
|4 -
Approved by : / el

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

CAT-FANT-N2 0
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420007-1 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received : Good
Function : pH meter with electrode

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

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.004 4.00 0.00 0.011
4,7
6.985 7.00 -0.01 0.012
6.985 7.00 -0.01 0.012
7,10
9.963 10.00 -0.04 0.015

Remark
1 UUC : Unit Under Calibration

2 pH meter does not have voltage mode because the plug can not BNC socket

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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é’y‘ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

a [4]

I |
o
P50
Lk !
b
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hy s
M AMSI Hational Accieditation Board

e, L
2 3 ACCHEDITED
PN T —

“hil | (T CALIBRATION AND
L DIMENSIONAL MEASUREMENT

Certificate of Calibration
Certificate Number © SPR21090365-2 Page: 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Mo00.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

11110
Equipment Name . pH Meter
Manufacturer . Horiba
Model . LAQUA-PH1100
Serial Number . B80AD0O42
ID. Number . TNP.LAB.02
Environmental Conditions
Ambient Temperature £ HRAnT o eC Received Date . 23 Sep 2021
Relative Humidity : 50% t 15 % Calibration Date . 24 Sep 2021
Location of Calibration © In-Lab Recommend Due Date 1 24 Sep 2022
Calibration Procedure . SP-CPC-04-01 Date of Issue : 25 Sep 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Kijja Visitsilp Approved by

e
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

[i] Mg 4 ] =t A&AB
H =
I' m ANS! National Accredifation Board
Pl 3 ACCREDITED
B/ N e
NN ST ——
Dl CALIBRATION AND
| s HRy DIMENSIONAL MEASUREMENT
E ?i- ACT - 2050

Calibration Report

Certificate Number : SPR21090365-2 Page : 2 of 3

(
(C
[
{

Reference Standards

% Equipment Name Model Serial No. Certificate No. | Due. Date
Standard pH Solution PHO16.L5 Lot No.734191 61218918 07 Mar 2022
: Standard pH Solution PH107.L5 Lot No.743070 61220744 29 Apr 2022
3 Standard pH Solution PH020.L5 Lot No.734193 61214484 07 Mar 2022 |
Traceability

This certification is traceable to the International System of Unit maintained at :
C.P.A. Chem - ANAB#AT-1836 (ISO/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

5 17034:2016)

SP-FM-04-15 rev.0
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Result of Calibration

5
CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate No. : SPR21090365-2 Page : 3 0of 3
Range: 0 to 14 pH Resolution :  0.01 pH
pH Measurement @ 25 °C Unit : pH
Standard uuc Error Uncertainty
Solution Reading (£)
4.008 4.01 0.002 0.012
6.984 6.99 0.006 0.012
10.011 10.02 0.009 0.013

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%. 7
— End of Certificate -

SP-FM-04-15 REV.0



ENTECIH

Difference For Greater Yalus

Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address

Total pages of certificate
Instrument Receiving Date
Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

Certificate No.: T/0 640120
Date of issue :  5-Oct-2021
Refrigerator

P1010
P1010-1020-0005

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

5-Oct-2021

0-210132

All of the measurement were carried out in the working area
Temperature :  (25+15) °C

Humidity : (55+£30) %RH

Voltage : (220 +22) VAC

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid,

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

FM-CL-33-C Rev.4

5-Oct-2021

NSC-TISI-TIS 17025
CALIBRATION 0157

5w fr (2 pre

Mr. Kittipong Kaewsai Ms. Nongluck Wongsettee
Calibration Engineel Technical Manager
Page 1 of 2 Issued Date 01/02/59

ENTECH INDUSTRIAL SOLUTION CO. LTD.

17/124 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8889

Tax ID : 0105536035591 www.entech.co.th

info@entech.co.th



ENTECIH Calibration Certificate

. [ " ) NSC-TISI-TIS 17025
Difference For Greatler Yalue CALIGRATION 0157

Certificate No. : T/0 640120
The Reference Standard Instrument :-

[nstrument Model Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY49017365 PSL-T 0688-1/64
Measured room conditions

Temperature : Minimum:  31.3 °C Maximum: 33.4 °C

Humidity : Minimum:  56.8 %RH  Maximum: 60.5 %RH

Voltage : Minimum:  219.7 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : :
r ' 2 4
: Working Space of chamber :
]
1 | 3 (Inside Dimensions) W x D x H : 1560 mm x 500 mm x 1380 mm
1
i 6 8 Sensor Installation Details :
]
5 ! 13 - Sensor Number 1 to 12 installed approximately 50 mm
1
H ! 7 From each wall.
D ,! L — ~ 12 - Sensor Number 13 installed approximately geometric
9 g 11 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
( *) Without adjustment () After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting Reading Sensor Position
(°C) {°C) 1 2 3 4 5 6 7 8 9
4.13 | 4.12 3.97 4.05 4.35 4.22 4.26 4.28 3.97
Sensor Position
4, 4,
9 2 10 11 12 13
423 | 428 | 438 | 3.96
uuc* UUC* | Temperature] Temperature | Overall Uncertainty Coverage
Setting | Reading] Uniformity Stability Variation of Measurement Factor
(°C) (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.0 0.88 0.83 1.79 1.1 2

UUC* = Unit Under Calibration

Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

ENTECH INDUSTRIAL SOLUTION CO.,LTD.

17/121 Soi Ngamwongwan 47 Yaek 48 Toongsonghong, Laksi

AILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@entech.co.th

Tax 1D : 01055360 35591 www.entecn.co.in



ENTECIH

Difference For Greater Yalus

Equipment Description
Equipment Model
Equipment Serial No.
1.D. No. or Control No.
Manufacturer
Customer Name

Customer Address

Total pages of certificate
Instrument Receiving Date
Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

Certificate No.: T/0 640120
Date of issue :  5-Oct-2021
Refrigerator

P1010
P1010-1020-0005

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

5-Oct-2021

0-210132

All of the measurement were carried out in the working area
Temperature :  (25+15) °C

Humidity : (55+£30) %RH

Voltage : (220 +22) VAC

332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

WI-CL-18-C

The calibration certificate expended uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid,

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

FM-CL-33-C Rev.4

5-Oct-2021

NSC-TISI-TIS 17025
CALIBRATION 0157

5w fr (2 pre

Mr. Kittipong Kaewsai Ms. Nongluck Wongsettee
Calibration Engineel Technical Manager
Page 1 of 2 Issued Date 01/02/59

ENTECH INDUSTRIAL SOLUTION CO. LTD.

17/124 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Fax. 0-2779-8889

Tax ID : 0105536035591 www.entech.co.th

info@entech.co.th



ENTECIH Calibration Certificate

. [ " ) NSC-TISI-TIS 17025
Difference For Greatler Yalue CALIGRATION 0157

Certificate No. : T/0 640120
The Reference Standard Instrument :-

[nstrument Model Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY49017365 PSL-T 0688-1/64
Measured room conditions

Temperature : Minimum:  31.3 °C Maximum: 33.4 °C

Humidity : Minimum:  56.8 %RH  Maximum: 60.5 %RH

Voltage : Minimum:  219.7 VAC Maximum: 223.4 VAC

Fresh Air Setting: off

Sensor Position : :
r ' 2 4
: Working Space of chamber :
]
1 | 3 (Inside Dimensions) W x D x H : 1560 mm x 500 mm x 1380 mm
1
i 6 8 Sensor Installation Details :
]
5 ! 13 - Sensor Number 1 to 12 installed approximately 50 mm
1
H ! 7 From each wall.
D ,! L — ~ 12 - Sensor Number 13 installed approximately geometric
9 g 11 of the chamber.
W
Results : The measurement results of the calibration were reported in the table below.
( *) Without adjustment () After adjustment
uuc* uuc* Temperature Reading oF Standard Sensor
Setting Reading Sensor Position
(°C) {°C) 1 2 3 4 5 6 7 8 9
4.13 | 4.12 3.97 4.05 4.35 4.22 4.26 4.28 3.97
Sensor Position
4, 4,
9 2 10 11 12 13
423 | 428 | 438 | 3.96
uuc* UUC* | Temperature] Temperature | Overall Uncertainty Coverage
Setting | Reading] Uniformity Stability Variation of Measurement Factor
(°C) (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.0 0.88 0.83 1.79 1.1 2

UUC* = Unit Under Calibration

Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading
at each position.
- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]
- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

ENTECH INDUSTRIAL SOLUTION CO.,LTD.

17/121 Soi Ngamwongwan 47 Yaek 48 Toongsonghong, Laksi

AILAND Tel. 0-2779-8888 Fax. 0-2779-8899 info@entech.co.th

Tax 1D : 01055360 35591 www.entecn.co.in



%

SCIENCE

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
HARIKUL Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

CERT.No.: HS-T031D

Calibration Date : 22 Apr 22 Model
Submitted by : PINTHONG UTILITIES COMPANY LIMITED S/N
789 Moo1 Nong koh-Laen Chabang Rd, Probe
Nong-kham Sriracha Chonburi Thailand 20230 S/N
ID NO.
Avg Room Temp : 20 °C Air Temp ref
Avg Water Temp : 20 °C Barometric ref
Air Pressure : ~ 757.00 mmHg Water Temp ref :
Salinity : 0 ppt ’
Technician

Certificate of Calibration

1 YSI4010-2W
: 22051520

: YSI 4100

: 22C102711

: S/N. E005622
: S/N. E00522

S/N. 11431

. Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status)
(@20 °C, DO = 9.09 mg/l)

(status)

Measurement 1 (mg/l) 9.05 (PASS) - =
Measurement 2 (mg/l) 9.05 (PASS) - -
Measurement 3 (mg/l) 9.05 (PASS) - B
Measurement 4 (mg/l) ~9.03 (PASS) - -
Measurement 5 (mg/l) 9.03 (PASS) - -
Measurement 6 (mg/l) 9.01 (PASS) - -
Measurement 7 (mg/l) 9.01 (PASS) - -
Measurement 8 (mg/l) 9.00 (PASS) - -
Measurement 9 (mg/l) 9.00 (PASS) -
Measurement 10 (mg/l) 9.01 (PASS) - -
Mean Measurement 9.02 mg/! - -
Inaccuracy 0.07 mg/l - :
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.2 mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.
3) This result shall not be used for advertising purpose.

Technician Signature

Laboratory Manager




Metrology Technical Co.,Ltd.

Calibration Certificate

Cert. No. : CT-22-01-22708
Page : 1 of 4
Issued date : 27 January 2022

Equipment : Water Bath , Manufacturer : MLAB |, Model : WBN30
SIN = 0347 , Customer ID = TNP LAB.10

Client :  TNP ENVIRONMENT CO. LTD.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Received Date . 24 January 2022 Ref. Job No. : S06501-00045
Calibrated by : Mr.Pramot Srisukum Cert. prepare by : Ms.Nattanicha Panumram
Calibrated Date : 24 January 2022 Approved by . Mr.Montree Ruschasetkul
Calibration Place : YeUfRnng2

Environment Condition : Temperature 259 + 0.8 (°c) , Humidity 43.5 + 9.5 (%RH)

Calibration Method . In-house method based on ASTM E715-80 (Reapproved 2006) , (MTEC WI No. # WICAL-02-003-R01 )

Reference Standard Instrument :

No Instrument code ] Model ek Due date
1 Temperature Data Logger MTEC-CE-0175 MLAB 10/2021
2 Thermo Hygrometer MTEC-CE-0173 TH-03A 06/2022

Condition of certificate :

(1) This certificate is traceable to International System of units (S| Units). , (2) This certificate was certified only for the instrument we
calibrated. , (3) This result of calibration was found accurate as show on date and place of calibration only. , (4) The reported uncertainty of
measurement was based on a standard uncertainty multiplied by a coverage factor k = (see result table ) , providing a level of confidence of
approximately 95%. , (5) This certificate may not be reproduced other than in full, except with the prior written approval of the head of

Calibration Division, Metrology Technical Co.,Ltd.

CER04-01-R02 Approved Signatory

44 Soi ChokChai 4 Soi 40 LadPrao ,Bangkok ,Tel.: 0-2538-920% .0-2935-7096 ,Fax. : 0-2931-4015 Email : contact@mtec.co.th , www.mtec.co.th



Metrology Technical Co.,Ltd.

Certificate No. : CT-22-01-22708

Calibration Result : Page: 2 of 4
Condition of UUC :
1) Adjust Condition : Without Adjustment Top of Bath 1
|
2) Lid Cover . Flat Sheet (Plastic , from i
3) Ci ; o i ; v 1 2
) Circulation . without circulation = -9 -
(5.}
4) X XY=5cm. ,B~3cm. A @ [
3 4 ‘
H A Water . .
(1) The guoted uncertainty include with * Stability" level Af2 1 # F Q
(2) Stability = One-half of the greatest maximum difference of measured temperatures at any one Y ci'\\
sensors , for at least half an hour after reaching sted state Y Y P = L4 4
(3) Uniformity = The maximum difference of measured temperatures al two any sensor which are - le =
observed at the same time. - w g
(4) Overall variation = The difference of the maximum and the minimum measured temperature
Pic 1 : Pasition of each sensor No.
througout observation ime
Section 1:  Report of Temperature distribution
Unit : (°c)
[ Measured Temperature @ Sensor No. ' Uncertainty - ‘
Calibration Point = yuc Seningﬁ ‘uuc Raading” = o ey __.I__._..-__._; k
L w1 | w2 | 43| | #s |
85 85 85.0 8522 8526 | 8517 | 8516 | 85.28 0.370 2
(") = The average of 30 values in each point , (**) = Coverage factor (k) value
Section2:  Report of Chamber Performance
Unit:  (°c)
e Temperature - Temperature Temperature [
Calibration Point UUC Setting UUC Reading T r
Uniformity . Stability (+°c) = Overall Variation
4 NS | = " MLERR AL SO0
85 85 85.0 0.34 0.10 0.37

(*) = The average of 30 values in each point

Approved SIgnatory @ ............ w0, 40 M anaivabs aiinn

44 Soi ChokChai 4 Soi 40 ,LadPrao .Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 Fax. : 0-2931-4015 ,Email : contact@mtec.co.th , www.mtec.co.th



[

R =S Metrology Technical Co.,Ltd.
Certificate No. :  CT-22-01-22708
Page: 3 of

Section 3:  Possible of temperature in chamber. Show minimium and maximum of the average values and Include with
uncertainty of measurement. , The average values is average of each nosiﬁmmndwﬁmor througout observation time.
Unit : (°c)
Possible of Minimum | Possibté Maxirﬁurﬁ

Calibration Point = yuc Senlngw UUC Reading -
temperature in chamber = temperature in chamber

85 85 85.0 84.79 ' 85.65

(") = The average of 30 values in each point

Section 4 : Trend of acuuracy

~—a— Max of 5 measure sensor ~&-— Min of 5 measure sensor
0.3 @ ‘ . . e

02 f ]
01 f :

00 bt D8O O B8 50 35 . B 50 R R O R LR B T = £ 1R 1R S0 W SR 1SR 5 0 B I B L

Error (°c)

f————— &

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
UUC Reading (°c)

AppProved SIgNATOTY & ...ooooeviiiieieiriin it e

4

44 Soi ChokChai 4 Soi 40 ,LadPrao .Bangkok ,Tel.: 0-2538-9205 ,0-2935-7096 .Fax. : 0-2931-4015 Email : contact@mtec.co.th , www.mtec.co.th



EEES Metrology Technical Co.,Ltd.

Certificate No. CT-22-01-22708
Page: 4 of 4

Section 5 :  Graph report for Temperature distribution , not include uncertainty of measurement

(5.1) Temperature Distribution at UUC Reading 850. “c

— CHO]

CHo2

CHO3 CHO4

CHos
85.4 -

853
85.2
851

Temperature (°C)

85.0
84.9

848 +

Approved Signatory : . f

44 501 ChokChai 4 Soi 40 \LadPrao ,Bangkok Tel.: 0-2538-92056 0-2935-7096 Fax. : 0-2931-4015 Email : contact@mtec.co.th , www.mtec.co.th
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Calibratech Co.,Ltd. e i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400613-1 Page : 1 of 2

Submitted by : TNP Environment Co., Ltd.
332/173 Moo 3 Bang Rak Phatthana. Bang Bua Thong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A "C Resolution : 0.1 “C
Serial No. : B320.0251 ~ IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory, TNP Environment Co., Ltd.
Ambient Temperature : (28.0t029.0) "C
Relative Humidity ; (45 to 50) %
Line Voltage : (228.0t0 230.0) V
Date of Received : 11 December 2021
Date of Calibration : 11 December 2021
Date of Issue : 17 December 2021
Calibrated by : Permpon Chanpu

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

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400032  64-400589-1 25 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : %(—/

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

(=15 =]

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

e Ll stech co.th.

AL-F0031-03



CAL

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

Certificate of Calibration

Certificate No. :64-400613-1 Page : 2 of 2

‘Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

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

Inside of Chamber
f W =040 m
2 4 D =033 m
A P <) ;
1 3 H =056 m
3
g Capacity = 0.07 m
H
S H/2
< 7
R 5¢c
Lz R
» Front -
< = >
Test Setting Indicating
. Measured Temperature ( " C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) ("€ ("Cc) 1 2 3 4 5 6 7 8 9 (£°C)
104.0 104.0 104.0 103.7 [ 1041 [ 104.1{ 104.1] 104.1] 103.8] 103.7] 103.8| 104.1 0.70
180.0 180.0 180.0 179.0( 179.7 [ 179.8 | 180.0| 180.3 ] 179.6| 179.2| 179.8| 180.4 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
g o) ("C) ("C) (°c) ("C) ("C)
104.0 104.0 104.0 0.7 0.1 0.7
180.0 180.0 180.0 1.7 0.2 1.7

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

AL-F0031-03
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Microtech Calibration laboratory

NSC-TISI-TIS 17025
CALIBRATION 0228

53/154 Moo 2, Semafahkarm Road, Tumbon Khukhot, Amphur Lamlukka, Pathumthani 12130

53/154 rij 2 uUIALWIASIU chuanAa sinaaignm dbndaunusd 12130
Tel. 02-9877200 Fax. 02-9877205

T M22 - 1588A

Page : 1of 4
C | | | | ]
ertificate of Calibration

Customer : TNP ENVIRONMENT CO.,LTD.
Address : 332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11111
Description of Equipment 2 Electronic Balance
Manufacturer : Shimadzu
Model : AP225WD
Serial Number : D316301848
ID. / Control Number : TNP.LAB.30
Made In : Philippines
Location : On - Site
Environmental Conditions : Temperature (25+-10) °C

Humidity (50+/-25)%RH

Atmospheric Pressure( 1010 +/- 10 ) mbar
Calibration Date 2 APR 18, 2022
Issue Date : APR 20, 2022

Uncertainty of Measurement
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k = 2. It has been evaluated
according to the "Expression of the Uncertainty of Measurement in Calibration (M3003) " which provides a level of

confidence approximately 95%.

Calibrated by : Sarawut Khrueapan Approved by : g

( Precha Pavachot)

Laboratory Manager

Rev.00 Feb 2012 MCL - FM44




Certificate No. : M22 - 1588A

Microtech Calibration Laboratory Co., Ltd. Page : Jof 4
rtifi f Calibration
Description : Electronic Balance Serial Number D316301848 Resolution : 0.0001,0.00001 g
Manufacturer : Shimadzu ID. /Control Number : TNP.LAB.30 Order No. : 1398 - 22
Model : AP225WD Made In Philippines Received Date APR 18, 2022
Unit L) Capacity 220 g Calibration Date : APR 18, 2022
Result of Calibration : Without Adjustment Resolution : 0.0001,0.00001 g
Range : 200 g
2. Departure From Nominal Value
Nominal vuc# uucC* Uncertainty of
Value Reading Error Measurement

e g g t-g

0 0.00000 0.00000 0.00013

0.1 0.10003 0.00003 0.00013

0.2 0.20002 0.00002 0.00022

0.5 0.50002 0.00002 0.00043

1 1.00002 0.00002 0.00043

2 2.00005 0.00005 0.00043

5 5.00007 0.00007 0.00068

10 10.00006 0.00006 0.00068

20 20.00003 0.00003 0.00068

50 49.99997 -0.00003 0.00068

100 99.99999 -0.00001 0.00068

200 199.9999 -0.0001 0.00068

UUC* = Unit Under Calibration

VIR wion Laberatary; Co. ._.jd

U i'm-'*.mg A BT LauIETIe S TR

Rev.00 Feb 2012

MCL - FM44




MCL

Miceotech Calibeation laboratory Certificate No. : M22 - 1588A
Microtech Calibration Laboratory Co., Ltd. Page : 4of 4
rtifi f Calibration
Description Electronic Balance Serial Number D316301848 Resolution
Manufacturer Shimadzu ID. /Control Number : TNP.LAB.30 Order No. 1398 - 22
Model AP225WD Made In : Philippines Received Date APR 18, 2022
Unit g Capacity 220 g Calibration Date : APR 18, 2022
Result of Calibration : Without Adjustment Resolution : 0.0001,0.00001 g
Range : 200
3. Effect of Center Loadding
(X) () C D
A
B E
Nominal UUC* Reading
Load A B C D E Maximum Difference
g g g g g g
50 49.99997] 49.99997 | 49.99995 | 49.99996 | 49.99996 0.00002

A Mass of 50 g Was Placed to Various Position on The Pan.

The Weighing Machine Reading Error Obtained Is Given In Table

4. Effect Tare Function

Nominal Tare Standard Weight UUC* Reading UUC* Error
Weight g g g
g Tare 0.00000 0.00000
- at 20 % 20.0000 20.0001 0.0001
at 100 % | 100.0000 100.0002 0.0002

UUC* = Unit Under Calibration

vess ENDovoosans

'MCIx

Microtech Calitration Laberatory Co.,Lid

viun Tulnsma mdriu uauuemve: swia

Rev.00 Feb 2012

MCL - FM44




Certificate No. : M22 - 1588A
Microtech Calibration Laboratory Co., Ltd. Page : 20f 4

Certificate of Calibration

Description : Electronic Balance Serial Number : D316301848 Resolution 3 0.0001,0.00001 g
Manufacturer : Shimadzu ID. /Control Number : TNP.LAB.30 Order No. : 1398 - 22

Model : AP225WD Made In : Philippines Received Date  : APR 18, 2022
Unit t g Capacity : 220 g Calibration Date : APR 18, 2022

Calibration Method
The Electronic balance was measured using standard weight following to in house calibration method MCL-CP14 and basd on UKAS
LAB 14:Edition 5 July 2015

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

Description Model Serial No. Certificate No. Due Date

Standard Weight Set 50mg-2kg N/A B0-0805057/20 MAY 09, 2021

Traceability of Measurement
The measurements are traceable to international system of units (SI)

The certificate is traceable to through Thai Heart Calibration Co.,Ltd.

Range : 200 g " Resolution : 0.0001,0.00001 g

1. Repeatability of Balance

Nominal Standard Deviation
Value of Reading
g g
0 0.00000
200 0.0000

MCL

Microtech Cahbration L aberatory Co Ltd

®
g Tulpsmn T upuURTINGl 10

Rev.00 Feb 2012 MCL - FM44
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