—_
TISCH

_Environmental

RECALIBRATION
DUE DATE:

June 22, 2021
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Certifi Information
Cal. Date: June 22, 2020 Rootsmeter S/N: 438320 Ta: 296 %K
Operator: Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator s/N: 158M
Vol.Init | Vol.Final | Avol. ATime ap aH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1] 2 1 13270 3.2 2.00
2 3 2 1 0.9450 6.4, 4.00
3 5 6 1| 0.8470 7.9 5.00)
2 7 B 1 0.8040] 8.7 5.50
5| 9 10 1| 0.6640] 12.7] 8.00
Data
Pa \/Tstd
Vstd Qstd AH( F‘s&ﬂ) 2 AH(Te/Pa
: Qa
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9870] __ 0.7438 1.4080 0.9957|__0.7504 0.8895
0.9828]__ 1.0400 1.9912 0.9914 _ 1.0492) 1.2579)
0.9808] _ 1.1579 2.2262 0.9894]  1.1682 1.4064]
0.9797| _ 1.2185 2.3349 0.9884]
0.9744 1.4675| 2.8160 0.9830
1.94592
QSTD 03494 QA
= 0.99995
= 3
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-P)/Pa)
Qstd=[Vstd/ATime | Qa=|Va/ATime
For flow rate
s Pa_\(Tstd
Qstd= 1/m<< JAH(—EF)( s >>.b> Qa= 1/m<< AH(Ta/Pa))—b)

Standard Conditions
TSt 298.15 o
RECALIBRATI

Pstd:] 760 mm He o

] Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
?:-';cmal reter i tertreadl(ns)(mm Fig) Appendix B to Part 50, Reference Method for the

B e temperature (" Determinati i i
Pa-actual barometric pressure [ Fig e 2 pnod foryiate Maerln
, 9.2.17, page

m: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Result of calibration:- Without adjustment
Function:- Pressure Measurement
Increasing Pressure

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009

A3 INAILNN

Range : 0 inH,O to 36 inH,0
Scale Interval : 0.1 inH,O( The Fifth Estimate )

UUC In on
Applied Pressure  High-port side Low-port side AP

(inH,0) (inH:0) (inH,0) (inH;0)
0.00 0.00 0.00 0.00
2.00 0.98 -0.94 1.92
4.00 2,02 -1.96 3.98
6.00 3.02 -2.96 5.98
8.00 4.02 -3.96 7.98
10.00 5.02 -4.96 9.98
12.00 6.02 -5.96 11.98
14.00 7.06 -7.00 14.06
16.00 8.06 -7.98 16.04
18.00 9.06 -8.98 18.04
20.00 10.06 -9.98 20.04
22.00 11.06 -10.98 22.04
24.00 12.06 -11.98 24.04
26.00 13.08 -13.02 26.10
28.00 14.08 -14.02 28.10
30.00 15.08 -15.02 30.10
32.00 16.08 -16.04 32.12
34.00 17.10 -17.04 34.14
35.80 17.90 -17.84 35.74

The uncertainty of measurement was + 0.11 inH.O
*UUC = Unit Under Calibration
* AP = High-port side - Low-port side

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration Corthcite :;i 2iress

Equipment : U Tube Manometer
MakitasHileE Diyer This certificate may not be reproduced other than in full,

except with the prior written approval of the head of
Model 1221-36-WIM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.EFM.178/2561

Condition As-Received: Used ltem

Received Date: 01 February 2021

Calibration Date: 09 February 2021

Reference: 2102-0083WSC Submitted by:  United Analyst and Engineering Consultant Co. Ltd.
Ambient Temperature: (23 * 2) °C

815Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1012 mbar
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0113-20 14 Jul 2021
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inHz20
4.This instrument was used clean air as pressure media.
5.This instrument was installed in vertical orientation and center of connector was used as the reference level.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory : Attapo] P
Issue Date : 11 February 2021 [ ]Phalinee Prabpaipal

[ 1Sura Suwannasri
1 Attapol Panurach

tonanslunuay
B 0250404
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&
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 7’4@,\‘

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS7025
GALIBRATION 0008

21P1158

Certificate of Calibration Cortne ot

Pag

Equipment : Aneroid Barometer
Mahufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model 11Ms Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.109/2552

Condition As-Received: Used Item

Received Date: 29 March 2021
Calibration Date: 31 March 2021
Reference: 2103-1188WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C
81S0i Udomsuk 41, Sukhumit Road,

Relative Humidity: (50 +15) %
Bangchak, Phrakhanong, ~ Bangkok 10260

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0053-20 05 Apr 2021

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.

4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This instrument was used clean air as pressure media.

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

7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Suksan Khankaew Approved Signatory : AMapol P
IssueDate: 31 March 2021 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasii
(A Attapol Panurach

enaslunuA
B 0256508




Result of calibration:- Without
Eunction:- Absolute Pressure
Increasing Pressure

[Applied Pressure (mmHg) | 718.84 | 728.94 | 739.19 | 749.76 | 760.18 | 770.97 |

|UUC* Indication (mmHg) | 7200 | 730.0 | 7400 | 7500 | 760.0 | 7700 |

[Error (mmHg) | 116 | 106 | o8t | o024 | -018 | -097 |
Pressure

[Applied Pressure (mmHg) | 770.93 | 750.94 | 749.49 | 738.89 | 726863 | 71881 |

UUC* Indication (mmHg) | 7700 | 760.0 | 750.0 | 7400 | 730.0 | 7200 |

Error (mmHg) | 093 | 006 | 051 | 141 | 137 | 119 |

The uncertainty of measurement was £ 0.24 mmHg
*UUC = Unit Under Calibration

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-

Result of Calibration:- Without Adjustment

Function: Humidity measurement.
Reference Standard uucr
Temperature Humidity Reading Error
c) (%R.H.) (%R.H.) (%R.H.)
25.0 40.1 39 =14
25.0 60.0 60 0.0
25.0 80.0 80 0.0
Result of Calil Without Adjustment
Function: Temperature measurement.
Standard uuc
Temperature Reading Error
(°C) (°C) (C)
20.011 20.0 -0.011
30.019 30.0 -0.019
34.989 35.5 0.511
40.006 40.0 -0.006

uuc* : Unit Under Calibration

Cert.No.: 21P1158
Page: 20f 2

Range : 720 mmHg to 770 mmHg
Scale Interval : 1 mmHg( The Fifth Estimate )

of P.
lﬂﬂﬂ'ﬁﬁﬂw 3
a 1046644

Cert. No.: 21H802

Uncertainty
of Measurement
(£%RH.)

1.6
18
1.9

Uncertainty
of Measurement
#°C)

072
072
072
072

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 o

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025
‘CALIBRATION 0008

Certificate of Calibration Garificalea: : LR

Page: 10of2

Equipment : Dial Thermo-Hygrometer
Maniifagaitas — 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.: UAE.ANV.003/2548

Condition As-Received: Used Item

Received Date: 29 March 2021
Calibration Date: 31 March 2021
to 08 April 2021
Reference: 2103-1189WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd
(25330 %€

Ambient Temperature:
81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: (50 £20) %
Bangchak, Phrakhanong,  Bangkok 10260
Procedure used:  Calibration were conducted using in-house calibration procedure CP-HO02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 18540 28 Jul 2021
2) Handheld Thermometer With Sensor 1521 A5A339 201968 10 Aug 2021

2.The 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 maintained at-
~National Institute of Standards and Technology (NIST) , The United States of America
~National Institute of Metrology Thailand (NIMT)

Calibrated by : ~ Kraipop Onrat Approved Signatory : 6

Issue Date : 20 April 2021 [/] Chakrit Waewanjua
[ ]Pornthippa Tameyakul

[ ]Pitak Srimongkol

wnasluruay
B 0258329

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
TN N OVATIVE
7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, friun kg

RN P—————
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND,

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140

Page 1/2

Certificate of Calibration

Customer Certificate No : 21-AFM-054

Name UNITED ANALYST AND ENGINEERING CONSULTANT Request No : Req-2021-522
CO.LTD.

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement Item + Mass flow meter
Manufacturer 5 T8I

Model : 4146

Serial Number + 41461922008

D : UAE.EFM.224/2562

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature + @3 £3) "¢
Humidity : (55 =15) %RH
Barometric Pressure ¢ (1010 = 10) hpa
Received Date + 27 April 2021
Calibration Date : 8 June 2021

Calibration Procedure : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator

Reference Standard Model Serial Number | Traceble Due Calibration
Air Flow Meter Gilibrator 3 Standard flow 21151012015 | Sensidyne 21 April 2022
Air Flow Meter Gilibrator 3 High flow 18501012012 | Sensidyne 21 April 2022

Traceability :
This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of

Units (S1)
Note :
‘The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.

Calibration By : Approved By :

Mr. Noppadon  Luangart Mr. Pacit Mathavorn

Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 8 June 2021
[
The results related only to the item calibrated. The certificate shall not be reproduced except in full without written :\pptﬂ 5 ﬂ)
FM-708-AFM-01 Rev.00 Issue dateAD1/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (660-2116-5860-1 FAX: (6612116

7140

[T p———— REDITED

i i

Page 2/2

Result of Calibration :

Certificate No : 21-AFM-054

Request No : Req-2021-522

Flow Setting D Flow Reading | UUC Flow Reading |  Correction Flow Uncertainty
LPM LPM LPM LPM LPM
002 0.02003 0024 -0.00397 000064
005 0.05005 0053 -0.00295 000091

01 0.1006 0.101 -0.0004 00018
02 0.2006 0.198 0.0026 0.0030
05 0.5005 0.506 0.006 0.008
0 1002 0988 0014 0015
17 1702 1675 0.027 0025

2,003 1971 0032 0029

Note

STD : Standard

UUC : Unit Under Calibration

End of Certificate

tonanslarauny

The results related only to the item calibrated. The certificate shall not be reproduced except in full without writien approval of the Innovative Instrument Co., Lt

FM-708-AFM-01 Rev.00 Issue date 01/07/19

Cert.No.: 21P435

Page: 20f2
Result of Without Range : 720 mmHg to 780 mmHg
Eunction:- Absolute Pressure Scale Interval : 1 mmHg( The Fifth Estimate )
Increasing Pressure
[Applied Pressure (mmHg) | 719.48 | 730.76 | 74139 | 75201 | 76314 | 774.96 | 786.96 |
UUC Indication (mmHg) | 7200 | 7300 | 7400 | 7500 | 7600 | 7700 | 7800 |
Error (mmHg) 052 | -076 | 139 | 201 | 314 | -496 | -666 |
Decreasing Pressure
[Appiied Pressure (mmHg) | 786.96 | 774.76 | 76278 | 75181 | 740.88 [ 73053 [ 719.35
[UUC* Indication (mmHg) | 7800 | 770.0 | 760.0 | 750.0 | 740.0 | 730.0 | 7200
[Error (mmHg) | 696 | 476 | 278 | 181 | -088 | -053 | 065
The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %
-000-
Attapol P
tonsslununy
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES, m
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ”’rﬂ

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

x‘

Certificate of Calibration GerUnEte No:if 21k45a
Page: 10f2

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,

‘except with the prior written approval of the head of
Model : 111Ms Corporate Services 3: Equipment Calibration and Testing Services.
Serlal No.: -
D No.: UAE.EMA2.067/2552

Condition As-Received: Used ltem

Received Date: 01 February 2021
Calibration Date: 08 February 2021
Reference: 2102-0083WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 £ 2) °C
81Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity: (50 £15) %
Atmospheric Pressure: 1012 mbar
Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0053-20 05 Apr 2021
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory : Attapol P
Issue Date : 11 February 2021 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
1 Attapol Panurach

anmﬂumuau
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(‘ORPOR:\T ER' ES ‘Ql'll’\lFNl"Ll\l IBRATIONAI\I) /_\
534/4 P/\TTAN/\K/\RN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ,//,-\\\\‘ /
TEL. 0-2717-3000-24 FAX. 0-2719-9484 ek NSC-TISI-TIS17025
Certificate of Calibration °°“’“°"::g°e Qe

Equipment : Dial Thermo-Hygrometer
anitectorer Barigo 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.: UAE.EMA2.013/2555

Condition As-Received: Used Item

Received Date: 29 March 2021
Calibration Date: 31 March 2021
to 08 April 2021
Reference: 2103-1189WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd

Ambient Temperature: (25 £ 3) °C

81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity: (50 £20) %
Bangchak, Phrakhanong,  Bangkok 10260
Procedure used: Calibration were conducted using in-house calibration procedure CP-HO02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime Il 31863 18540 28 Jul 2021
2) Handheld Thermometer With Sensor 1521 A5A339 201968 10 Aug 2021

2.The 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 maintained at:-
~National Institute of Standards and Technology (NIST) , The United States of America
~National Institute of Metrology Thailand (NIMT)

Calibrated by :  Kraipop Onrat Approved Signatory : 8

Issue Date : 20 April 2021 [/] Chakrit Waewanjua

[ 1Pormthippa Tameyakul
[ 1Pitak Srimongkol

wnanslumrauay
B 0258332
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Cert. No.: 21H805

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
¢c) (%R.H.) (%R.H.) (%RH.) (%R H.)
25.0 40.1 49 8.9 1.6
25.0 60.0 60 0.0 1.8
25.0 80.0 70 -10.0 1.9
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (C) (#°C)
20.011 20.5 0.489 0.72
30.019 30.0 -0.019 0.72
34.989 35.0 0.011 0.72
40.006 40.0 -0.006 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-
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Approve

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
i

S

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ZN |
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 AR JB
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH1136

Page.: 10of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : YSI
Model pH100A
Serial No. : JC03345
ID No. : UAE.EFM.058/2562(ENV.pH.07/61)
Condition As-Received: Used ltem
Received Date : 30 August 2021
Calibration Date 01 September 2021
Reference : 2108-0913WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 25) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :
- CP-CHS5 by direct measurement with standard

voltage calil and direct with
certified reference material (CRM)
- CP-CH8 by with

Calibrated by : Warakorn Lerngagtrakul

Approved by : Maly, -

Approved Signatory

(/ ) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 10 September 2021

The Uncertainties are for a confidence probability of approximately 95%

This cetificate 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 Sc:vr;e H a q s‘l : | n ’JU ﬂu

Cert.No.: 21CH1136
Page.: 20of3

Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 21E1223/1 27 Apr 2022
2) Ref. Standard Thermometer 4982054 110RC044 2011233 15 Oct 2021

This certification is traceable to the international System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

enanslupmuny

2. Certified F : The results are to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Calibration Results
Function : mV Measurement

Performing curve by Fluke at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) x
pH mV mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC03345 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

ienanslumunu



. Nafional Food Institute, Ministry of Industry, Thailand %%

i

Cert.No.: 21CH1136 CREIBRATION 0061

Page.. 30f3 ettt bl Satbi s b b s e e N e e e e
Calibration Results b 8
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10) Ca Iibration Certificate
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer g pH factor
(mV) (%) k
pH Electrode 4.008 4.01 164 0.0079 2.00 Certificate No.: 2102572-001-01
S/N.:210224SIA605377 6.985 7.00 -10 0.0099 2.00 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
6.985 7.00 -10 0.0093 2.00 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10.015 10.01 -186 0.013 2.00 Bangchack, Prakhanong, Bangkok 10260
Function : Temperature Measurement T
(*) Without adjustment
This equipment was connected with Temperature Probe; - .
~ Mode! : | Balance
- Serial No. : 2102248IA605377
Dimension of probe; —_—————= Manufacturer: METTLER TOLEDO
- Length : 108 mm,
— Diameter : 12 mm. Model: AB204-S/FACT
- Immersion Depth : 100 mm.
Serial No.: B108115858
Calibration Standard uuc* Error Uncertainty of | Coverage ID No.: UAE.AIR.016/2555
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (z°C) k Order No.: 2102572
25.0 25.003 25.0 -0.003 0.20 2.00
30.0 30.002 30.0 -0.002 0.20 2.00 Operation No.: 2102572 -001
35.0 30.000 30.0 0.000 0.20 2.00
Date of Receipt: 26 April 2021
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a i iplied by a g Date of Callbration; 26452021
factor k, providing a level of confidence of approximately 95 %.
-000- Calibrated by ~ Mr.Manas somsak Approved by

Expert ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory

Date of Issue: 29 April 2021 ible for the Technical Team

The inties are for a ility of i 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

'
lana']ﬁ‘luﬁmu Units of measurement realized at the corresponding national standards laboratory. This certificate may nﬁfﬁ%@fu

other
than in full except with the prior written approval of the National Food Institute. TTH MLl
1

F-C5-009 Revision: 00 Date: 14-12-61

-, Nafional Food Institute, Ministry of Industry, Thailand \f

i

trict, Bang Phiat District, Bangkok

National Food Institute, Ministry of Industry, Thailand ?f

Subdistrict, Bang Phiat District, Bangkok 1

NSC-TISLTIS 17025
CALIBRATION 0061

waflor nail

Calibration Report Calibration Report

Certificate No.: 2102572-001-01 .
Certificate No.: 2102572-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO B
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  AB204-5/FACT Resolution:  0.0001 g
Model: AB204-S/FACT Resolution: 00001 g
Serial No.: B108115858 1D No.: UAEAIR016/2555
Serial No.: B108115858 1D No.: UAEAIR.016/2555

Capacity: 220 g
Capacity: 220 ¢

Date of Calibration: 26 April 2021 Page 2 of 5 .

Environment Condition: Ambient Temperature: 220 + 02 °C Relative Humidity: 48 = 2 % Date of Calibration: 26 April 2021 Page3of §
Place of Calibration: Balance Room (306), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration Results:  (Continued)

Condition of Equipment: Good Condition Calibration Range: ~ 0-200g

Condition of This Results of Calibrati

Calibration Adjustment: Internal Calibration
1. Calibration Method: NFI Method W-MA-001  In-House Method Based on UKAS LAB 14 Calibration of Weighing Machines : 2006 -

2. Reference Standards:
Reference Standard Model Serial No. Calibrated By ~ Certificate No. Due Date

3. Departure from Nominal Value:

Standard Weight Class E2 1-500mg 15880 TCS M20111955 28 November 2021 Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
1-500; 15882 Tcs M20111965 28 November 2021
Standard Weight Class £2 ] : ) ; - (g i 5 b ¢ {a g .
Instrument Model Serial No. Calibrated By ~ Certificate No. Due Date
Unload 0.00000 0.0000 0.0000 0.000082 200
Thermo-Hygro Meter PONPE490  NFLBTH 004/18 Quality Reborn QR21-0300 15 February 2022
3. This certification is traceable to ST UNIT 01 0:10000 0.1000 0.0000 0.000082 200
4. This certificate was certfied only for the instrument we caliorated. 05 049999 0.5000 0.0000 0.000083 200
5. This result of calibration was found accurate as shown on date and place of calibration only. B P 56 B0 bitioEE 55
ration Results:
Calib o ) 2 1.99999 2.0000 0.0000 0.000084 2.00
1. Repeatability of Reading:
5 4.99998 5.0000 0.0000 0.000084 200
Nominal Value (g ) Standard Deviation of Reading () 10 10.00003 10.0000 0.0000 0.00011 2,00
100 0.000000 15 15.00001 15.0000 0.0000 0.00012 200
20 0.000042 2 2000004 20.0000 0.0000 0.00013 200
30 3000006 30.0001 0.0000 0.00015 200
2. Off-Center Error:
Amassof 50 g was placed and moved to various position on pan. 40 40.00000 A0t -0.0001 0.00014 200
The balance reading obtained is given in the table. 50 49.99999 50.0002 -0.0002 0.00015 200
® o) 70 70.00003 70.0002 -0.0002 0.00019 200
) 100 99.99997 100.0003 -0.0003 0.00020 200
150 149.99997 1500004 -0.0004 0.00027 200
O 200 199.99999 200.0005 -0.0005 0.00043 200
1 2 3 4 5 6 (Maximum Difference)
(9 )fCog)]Co)]Co)|C g )ICg) € 9
50.0001 | 500001 | s0.0001 | 50.0002 | 50.0002 | s0.0001 0.0001
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 %.
F-CS-012 Revision: 00 Date: 14-12-61
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F-CS-012 Revision: 00 Date: 14-12-61



NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2102572-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  AB204-S/FACT Resolution: 00001 g
Serial No.: B108115858 ID No.: UAEAIR.016/2555

Capacity: 220 g

Date of Calibration: 26 April 2021 Pagedof 5
Environment Condition: Ambient Temperature: 220 + 02 °C  Relative Humidty: 48+ 2 %
Place of Calibration: Balance Room (306), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA-001  In-House Method Based on UKAS LAB 14 Calibration of Weighing Machines : 2006

2. Reference Standards:
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date

Standard Weight Class E2 1-500mg 15880 Tcs M20111955 28 November 2021
Standard Weight Class E2 1-5009 15882 s M20111965 28 November 2021
Instrument Model Serial No. Calibrated By Certificate No. Due Date

Thermo-Hygro Meter PONPE490  NFLBTH 004/18 Quality Reborn QR21-0300 15 February 2022

3. This certfication is traceable to ST UNIT
4. This certificate was certfied anly for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only
Calibration Results:  (Calibration with filter pan)

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (g)
10 0.0000
20 0.0000
2. Off-Center Error:
Amass of 5 g was placed and moved to various position on pan.
The balance reading obtaned is given in the table.
o O
2
1 2 3 4 5 6 (Meximum Difference)
(g )lCo)]Co)]|Ca)]C g )]lCg) (g

5.0000 | 50002 | 50001 | 50001 | 5.0000 | 5.0000 0.0002 %

F-C5-012 Revision: 00 Date: 14-12-61

LanEI MUY

\g Phiat District

NSCTI) Tis 17025 Tel vnfiorth

CALIBRATION 0061

Calibration Certificate
Certificate No.: 2102572-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 0f 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XP6

Serial No.: B322373893

ID No.: UAE.AIR.019/2556
Order No.: 2102572
Operation No.: 2102572 -002
Date of Receipt: 26 April 2021

Date of Calibration: 26 April 2021

Calibrated by Mr.Manas Somsak Approved by %

Expert ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 29 April 2021 Responsible for the Technical Management Team

The inties are for a ility of i 95%

“This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units of measurement realized at the corresponding national standards laboratary This certifB)ee ok FPETY ﬂﬂ
than in fullexcept with the prior written approval of the National Food Institute.

F-C5-009 Revision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \f

canhets nﬂ

008 Sol 36, Aun Amarin Road, B

) Y1 Khan Subdistrict,

NSC-TISI-TIS 17025 Tel : +66 (0) ¢
CALIBRATION 0061

e e EHE SRR SR s, T ,
Calibration Report
Certificate No.: 2102572-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  AB204-S/FACT Resolution: 00001 g
Serial No.: B108115858 1D No.: UAEAIR016/2555
Capacity: 220 g
Date of Calibration: 26 April 2021 Page5of 5
Calibration Results: ~ (Continued)
Calibration Range: 0-200g
ration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Calibration with filter pan)
Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
(] (g (g ) (g ) (¢ g ) Ls
Uniozd 0.00000 0.0000 0.0000 0.000082 2.00
0ot 0.01000 0.0100 0.0000 0.000082 200
005 0.05000 0.0500 0.0000 0.000082 200
01 0.10000 0.1000 0.0000 0.000082 200
05 0.49999 0.5000 0.0000 0.000083 200
1 0.99999 1.0000 0.0000 0.000086 200
2 1.99999 2.0000 0.0000 0.000084 2.00
3 2.99998 3.0000 0.0000 0.000087 2.00
4 3.99999 4.0000 0.0000 0.000085 200
5 4.99998 5.0000 0.0000 0.000084 200
10 1000003 10.0000 0.0000 0.00011 200
15 15.00001 15.0000 0.0000 0.00012 200
20 20.00004 20.0000 0.0000 0.00013 200

‘The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a

level of confidence of approximately 95 %. '
orfplslununu

End

F-CS-012 Revision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \%

e (A

n Subdistrict, Bang

NSC-TISLTIS 17025
ALIBRATION 0061

Calibration Report

Certificate No.: 2102572-002-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XP6 Resolution:  0.000001 g
Serial No.: 8322373893 1D No.: UAEAIR019/2556

Capacity: 6.1 g
Date of Calibration: 26 April 2021 Page20f3
Environment Condition: Ambient Temperature: 220 + 0.2 °C  Relative Humidity: 48 = 2 %
Place of Calibratio! Balance Room (306), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition

Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method Based on UKAS LAB 14 Calibration of Weighing Machines : 2006

2. Reference Standards:

Reference Standard ~ Model Serial No,  Calibrated By ~(Certificate No.  Due Date
Standard Weight Class E2 1-500mg B308068554 TCS M2101097S 12 January 2022
‘Standard Weight Class E2 1-500g B308068128 TCS M21010985 13 January 2022
Instrument Model Serial No,  Calibrated By ~(Certificate No.  Due Date

‘Thermo-Hygro Meter PONPE 490 NFLBTH 004/18 Quality Reborn QR21-0300 15 February 2022

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of calibration only.
ration Results:

ity of Reading:
Nominal Valve ( g ) Standard Deviation of Reading (9)
3 0.00000042
6 0.00000032

2. Off-Center Error:
A mass of 2 g was placed and moved to various position on pan.

The balance reading obtained is given in the table.

O
1 2 3 4 5 6 (Maximum Difference)
(g )1C o)1 o )fC g )fC g )]C g ) (g )
1.999997 | 1.999996 | 1.999997 | 1.999996 | 1.999996 | 1.999998 0.000002

@nans umuna

F-C5-012 Revision: 00 Date: 14-12-61



National Food Institute, Ministry of Industry, Thailand \_/
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2008 Soi 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phiat District, Bangkok 10700, Thallanc

NSCTISITIS 17025 el : 466 (0) 2422 BEBS Fax : +66 (0] 2422 BSSE Websie : wwwfiorih E-mal © cal@nfiorth NSCTISLTIS 17028
Calibration Report Calibration Certificate
Substitute for Certificate No.: 2103272-001-01
Certificate No.: 2103272-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Certificate No.:  2102572-002-01 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Bangchack, Prakhanong, Bangkok 10260
Model: XP6 Resolution: ~ 0,000001 g
Serial No.: B322373893 1ID No.: UAE.AIR.019/2556 Page 1 of 5
Capacity: 6.1 g
Date of Calibration: 26 April 2021 Page3of 3 Equipment: pH Meter
Calibration Results:  (Continued)
Calibration Range:  0-6 g Manufacturer: HANNA INSTRUMENTS
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: Model: HI2020-02
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Serial No.: 0051107
(9 ) (g ) (g ) (g ) (£ 9 ) k
Unioad 0.000000 0.000000 0.000000 0.00000087 2.00 ID No.: UAE.WAO.005/2557
0.01 0.010002 0.010000 0.000002 0.0000032 2.00
0.05 0.050004 0.050000 0.000004 0.0000047 2.00 Order No.: 2103272
0.10 0.100000 0.099998 0.000002 0.0000056 2.00
015 0.150004 0.150000 0.000004 0.0000072 200 Operation No.: 2103272001
0.17 0.170007 0.170004 0.000003 0.0000079 2.00
020 0.200002 0200000 0.000002 0.0000065 200 Date of Receip! 11 June 2021
0.50 0.499999 0.499998 0.000001 0.000011 2.00
100 1.000005 1.000004 0.000001 0.000014 200 Date of Calibration: 14 June 2021
1.50 1.500004 1.500004 0.000000 0.000016 2.00
2.00 2.000006 2000005 0.000001 0.000014 2.00
3.00 3.000011 3.000007 0.000004 0.000018 2.00
4.00 4.000014 4.000009 0.000005 0.000021 200 Calibrated by MrManas Somsak Approved by
450 4500013 4500008 0,000005 0.000024 200 Expert (Mr.Pheraphat Tuanjit )
500 5000002 5.000000 0000002 0.000018 200 Wanages, Bivision of Cellbretion Laboraiory
i — - S— e o 2July 2021 Responsible for the Technical Management Team

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

‘This Certificate s issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed
the measurement capabilty of the laboratory and its traceabilty to recognized national standards and to the units of measurement realized at the

. corresponding national standards laboratory. This certicate may not be reproduced other than in full except with the prior writien approval of the
The reported uncertainty of measurement was based on a standard uncertainty multplied by a coverage factor & , providing a National Food Instiut.

level of confidence of approximately 95 %. v
. @naslgaunn T —— GGER AT

F-CS-012 Revision: 00 Date: 14-12-61

- NSC-TISI-TIS 17025 =
CRLIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2103272.00102 Certificate No.: 210327200102
Equipment: pH Meter Resolution: 001pH : 01mV Equipment: pH Meter Resolution: 001pH ; 0.1mV
Manufacturer:  HANNA INSTRUMENTS Model: HI2020-02 Manufacturer:  HANNA INSTRUMENTS Model: HI2020-02
SerialNo:  C0051107 Type: Bench top SerialNo:  CO051107 Type: Bench top
1D No.: UAE WAO.005/2557 D No.: UAE WAO.005/2557
Date of Calibrati 14 June 2021 Page20f5 Date of Calibrati 14 June 2021 Page 3 of 5
Location: Chemical Calibration Laboratory, National Food Institute Calibration Results:
Environment Condition: Ambient Temperature: (237 :15 ) “C Relative Humidity: ( 535 £5) % 1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Condition of Equipment: Good Condition
Condition of this Results of Calibration Nominal DC Voltage Standard Average Indicator Reading Uncertainty | Coverage Factor
PH (mv) mv PH (2mv) (k)
1.Calbration Method In house method : W-CC-002 9 tage cait certied
reference material (CRM) 0.00 414118 415.7 0.00 0,063 200
2. Reference Standards / Certfied Reference Material 200 205811 2073 200 0.063 200
Instruments Serial /1D No. Certificate No. Due Date 400 177.461 1790 400 0,063 200
2.1 DC Voltage Calbrator 2709007 Fluke SCL-20F-0682 17 June 2021 6.00 59.160 60.7 600 0.063 200
2.2 Digital Thermometer 2709007 Fiuke CC 630609-01 30 October 2021 700 0.000 15 700 0.063 200
2.3 Thermo-Hygro Meter NFLBTHO03/17 PONPE QR20-1578 21 September 2021 .00 59156 577 800 0.063 200
10.00 A77.481 1760 1000 0.063 200
Certified Reference Material Lot.No. Manufacturer RefN Expire Date 1200 295812 2944 1200 0.063 200
2.4 pH buffer 4.008 (Primary pH buffer Solution) 710048 CPAchem PH21615 2 October 2022 14.00 414118 4124 14.00 0.063 200
25 pH buffer 6.865 (Primary pH bufer Solution) 710049 CPAchem PH217.LS 2 October 2022 2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )
26 pH buffer 10.01 (Primary pH buffer Solution) 710050 CPAchem PH220LS 2 October 2021 Equipment — Type: AN
2.7 pH buffer 7.00 (Standard pH buffer Solution) 710051 CPAchem PHIO7L5 2 October 2021 Manufacturer:  HANNA INSTRUMENTS Model: HIT1310
3 is traceable to The | ] of Unit (1 Unit) — Pa—n DG, A,
31 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0075 Pertonaince STERGiol systee  [ThebPamECaNGraional piig, SHT Sl HID)
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calbration No.0061
33 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calbration No.0292 Cartiisd Viloe Average Indicator Reading et g — Toversgs Facior
3.4 Certified Reference Material No. 2.4 10 26 traceable to @25°C (pH) oH mv (£pH) (k)
thermometer, barometer, and nanovotmeter.The Standard Solution
preparation and certfid by CPAchem Ltd s accredited to ISO 17034 4.008 401 1627 00071 200
and ISO/IEC 17025 9.1
6.866 6.87 49 0.0075 200
35 Certfid Reference Material No. 2.7 traceableto  BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-3 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The 8468 sar i a0 o7 200
Standard Soluton preparation and certled by CPAchem Ltd is 7 B
accredited to 1O 17034 and ISO/IEC 17025 0000 joo il Ll =
6.985 7.00 136 - 0.0093 200

4, certified only for the

5. This resultof calibration was found accurate as shown on date and piace of calibration only.

.
T ¢ G Leaa@muqu

F-CS-012 Revision: 00 Date: 14-12-61




NSC-TISI-TIS 17025
CALIBRATION 0061

TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2103272-001-02
Equipment: Digital Thermometer with RTD (pH Meter)
Resoluti 01 ¢ Model: ~ SevenEasy pH
Serial No. C0051107 IDNo:  UAEWAO.005/2557
Manufacturer:  HANNA INSTRUMENTS
Date of Calibration: 14 June 2021 Page4of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 24°Cc £ 1°C
Relative Humidity 54 % : 2 %
Condition of this results of Calibration:
1. Calibration Method - In house method: W-TE-025 by comparison with standard thermometer.

- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.

- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).

2. Reference Standard Instrument

Instrument Model Serial No. Due Date Through
HANDHELD THERMOMETER 1521 A85997 NATIONAL
TE 640028-01 12-Dec-21 FOOD
Platinum Resistance Thermometer (PRT) 385 509201 INSTITUTE
Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 341592/2

3. This certificate is traceable to International System of Units (S1 Units).
4. This certficate was certfied only for the instrument we calibrated.

5. This resultof calibration was found accurate as shown on date and place of calibration only.
6. Condition of Calibrated item : Good

7. Result of Calibration :

Without adjustment D After adjustment

Ao

F-CS-012 Revision: 00 Date: 14-12-61 0 ﬂﬂ"lﬂuﬂ'wﬂu

National Food Institute, Ministry of Industry.

- nfi

Calibration Certificate

Certificate No. 2103189-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 10f 5

Equipment: PpH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
ID No.: UAE.WAT.010/2553
Order No.: 2103189
Operation No.: 2103189-002
Date of Receipt: 9 June 2021
Date of Calibration: 14 June 2021
Calibrated by Mr.Manas Somsak Approved by 3
Expert (Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 June 2021 Responsible for the Technical Management Team
for Pr Yy

is Cer issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accreditation Scheme which has assessed
ne messuramo co0abty of s Aboralory and o baceatiy 1 recognized national standards and o the units of measurement realzed at the
cormesponding national standards laboratory. This certiicate may not be reproduced other than in full except with the prior writen approval of the
National Food Instiute.

.
T T—— Oas UK

NSC-TISI-TIS 17025 688 Fa [ site - www il - cal t
CALIBRATION 0061

Calibration Report

Certificate No.: 210327200102
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01 °c Model: ~ SevenEasy pH
Serial No. €0051107 IDNo.:  UAE.WAO.006/2557

Manufacturer: HANNA INSTRUMENTS

Date of Calibration: 14 June 2021 Page 5 of 5

Calibration point: 15.0,25.0and 35.0 °C**
Calibration result:

- The probe was immersed in liquid bath or dry bath to a minimum depthof 100 mm,

- Description of probe, model : HI11310 SIN 078743
Dimension of probe : Diameter 4 mm, Length 18 mm.
Sheath material : Stainless Steel
Uuc* Reading  (*C) Tm:;',:::: ) Correction Value (°C) ”“‘:’:::‘]'Y
154 15.001 0.1 0.13
251 24.999 041 0.13
352 34.999 02 043

Remark: Edited Model from edge to H12020-02.
Note.

-UUC* : Unit Under Calibration

- NFl Laboratory is not accredited ISO/IEC 17025 for calibration. In the scope marked with

The report unce:

approximately 95 %.

hailand \/

NSC-TISI-TIS 17025 el - 466 (0)
CALIBRATION 0061 .

F-CS-012 Revision: 00 Date:

National Food Institute, Ministry of Industry,

S0 36, Arun A

Calibration Report

Certificate No.: 2103189-002:01
Equipment: PH Meter Resolution: 0.01pH ; 1mV
Manufacturer:  METTLER TOLEDO Modsl:  SevenEasy pH
Serial No.: 1231155210 Bench top
ID No.: UAE.WAT.010/2553
Date of Calibrati 14 June 2021 Page20f5
Location: Gheical Callbration Laboratory, National Food Instiute
Environment Condition: Ambient Temperature: (237 + 15 ) c Relative Humidity: ( 535 +5 ) %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1 Caliration Method n house method : W-CC-002 based on direct measurement by using standard vottage calbrator and cerified
reference material (CRM)
2. Reference Standards | Certfied Reference Material
Instruments: Serial /1D No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2709007 Fluke 'SCL-20F-0682 17 June 2021
2.2 Digital Thermometer 2709007 Fluke CC 630609-01 30 October 2021
2.3 Thermo-Hygro Meter NFLETHOO3/17 PONPE QR20-1578 21 September 2021
Certified Reference Material Lot.No. Man . RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 710048 CPAchem PH216.L5 2 October 2022
2.5 pH bufer 6,865 (Primary pH buffer Solution) 710049 GPAchem PH217LS 2 October 2022
2.6 pH buffer 10.01 (Primary pH buffer Solution) 710050 CPAchem PH220.L5 2 October 2021
2.7 pH buffer 7.00 (Standard pH buffer Solution) 710051 CPAchem PH107.L5 2 October 2021
3. This certfication is raceable to The Intemational System of Unit (S1 Unit)
31 Instruments No.2.1 through NSC-TISHTIS 17025 Laboratory Accrediton of Calbration No.0075
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
3.3 Instruments No.2.3 through NSC-TISITIS 17025 Laboratory Accredition of Calibration No.0292
3.4 Certled Reference Material No. 2.4 1026 fraceableto  Primary measurement method- Hamed cellusing calbrated

hermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certiied by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025

3.5 Certid Reference Material No. 2.7 traceableto  BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-9 LotN 28.05.2020; BIM
RefN HI-8 LotN 30.04.2020; BIM RefN HI-10 LotN 28.05.2020. The
Standard Solution preparation and certified by CPAchem Ltd is
accredited to ISO 17034 and ISO/IEC 17025

4 riified only for the

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

F-C5-012 Revision: 00 Date: 14-12-61 b ﬂ&l



National Food Institute, Ministry of Industry, Thailand \/ National Food Institute, Ministry of Industry, Thailand N\

Nf

NSC-TISI-TIS 17025 \22 BE8E m " . NSC-TISI-TIS 17025 Tel - +66 ()
<

CALIBRATION 0061

ALIBRATION 0061

Calibration Report Calibration Report

Certificate No.: 2103189-002-01
Certificate No.: 210318900201
Equipment: oH Meter Resolution: 0.01pH  : 1mV
Equipment: Digital Thermometer with RTD (pH Meter)
Manufacturer:  METTLER TOLEDO Model:  SevenEasypH
Resoluton 01 ¢ Model:  SevenEasy pH
SeralNo: 1231155210 Type: Bench top
SerialNo: 1231165210 IDNo:  UAEWAT01012553
1D Nos UAE WAT.010/2553
Daiaiot : D P Manufacturer:  METTLER TOLEDO
Calibration Results: of Calibration: 14 June 2021 Pagedof 5
1. Calibration of pH Meter (Manual Temperature Compensation at 25 °C )
Location: Chemical Galibration Laboratory, National Food Insttute
Houinal R s i ‘Average Indicator Reading Uncertainty | Coverage Factor
o ) p p (am¥) e Environment Condition: Ambient Temperature 24°c 15
000 414118 414 000 058 200 Reitvatiomidiy, 64 % £ 2%
200 205811 2% 200 058 200
400 177461 178 400 056 200
e S o 800 0o 20 Condition of this results of Calibration:
700 0.000 o 700 056 200
1. Calibration Method - In house method: W-TE-025 by comparison with standard thermometer.
500 50,158 58 500 058 200
- The Cai
S gy = o P Py e Calibration is determined by comparing with a known temperature
1200 prero = 200 v T rom a standard resistance thermometer.
1400 214118 414 1400 058 200 - The temperature scale in use at tis laboratory is the International
2. Calibration of pH Meter with Electrode  (Manual Temperature Compensation at 25 °C) Temperature scale of 1990 ( IT5-90 ).
Equipment: pH Electrode Combined Electrode 2. Reference Standard Insirument
Manifactirse;  METTLER TOLEDO InLab Solids Instrument Model Serial No. Certificate No. Due Date Through
Serial No. 15882 DNo. NA
HANDHELD THERMOMETER 1621 A85997 NATIONAL
of " ¢ pH4, pHT and pH10) TE 640028-01 12-Dec-21 FOOD
Platinum Resistance Thermometer (PRT) 385 509201 INSTITUTE
Coriited Vilve. Average Indicator Reading qettve sope s | Uncerainty | Goverage Factor Support Equipment ~Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 34159272
@25 °C (pH) PH mv (£pH) (k)
008 o e 200 o00n 20 3. This certficate s traceable to International System of Units (S1 Units).
5866 567 16 00075 200
4. This certficate was certfied only for the instrument we calibrated.
5866 687 1 0.0075 200
%0 " "
= oo = r — 5. This result of callbration was found accurate as shown on date and place of callbration only.
Soms ey 5 - ey 200 6. Condilion of Calibrated flem Good

7. Result of Calibration : Without adjustment D After adjustment
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F-CS-012 Revision: 00 Date: 14-12-61

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3:

NSC-TISI-TIS 17025

e T 202 QUIPMENT CALIBRATION AND TESTING SERVICES TN
4/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pl
- - NSC-TISI-TIS17025
4 TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Calibration Report

Cert. No.: 21TM366

. . Page.: 1 of 3
.
Certificate of Calibration
Certificate No.: 2103189-002-01
Equi : Digital The ter with RTD  (pH Met
aupment el Tremeneter Ll Equipment : BOD Incubator
Resolution: 01 °c Model: ~ SevenEasy pH
Serial No.: 1231155210 IDNo.:  UAEWAT.010/2553 Manufacturer : Arco
Manufacturer: METTLER TOLEDO
Date of Calibration: 14 June 2021 Page50f5 Model : UC4-1320
Serial No. : 13URC48013201
Calibration point: 15.0,25.0 and 35.0 °C
Calibration result: ID No. : UAE.WAO. 015/2561
- The probe was immersed in liquid bath or dry bath to a minimum depthof 25 mm.
- Description of probe, model InLab Solids SIN: 115882 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Dimension of probe : Diameter 6  mm.Length 25 mm. 3 Soi Udomsuk 41, Sukhumvit Road,
‘Sheath material Glass Bangchak, Phrakhanong,
Standar . Bangkok 10260
- i ¢ indar o Incertainty
UUC*Reading  (C)|  porierature (°C) Correction Value (°C) s o Location : Lab Floor 2
15.1 15.001 0.1 0.13
Received Order : 22 February 2021
251 24.999 0.1 0.13 ) .
Calibration Date : 23 February 2021
=1 e o on Ambient Temperature : (26£10)°C
Relative Humidity : (50+£30)%
Calibrated by : Preecha Hiahib
Approved by : Wa/b/t )
Approved Signatory
() Pornthippa Tameyakul
(Y') Malee Butkruea
() Suwit Imjai
Note
~UUC" : Unit Under Calibration Issue Date : 3 March 2021
The report uncertainty of was based on standard ty tipl Y age factor k= 2, providing a level of confidence of
approximately 95 %.

End

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

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

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

F-CS-012 Revision: 00 Date: 14-12-61 wﬂap'i'luﬂquﬂu Lenﬁ']i‘l"lmuqu



Equipment : BOD Incubator Cert. No.: 21TM366 Equipment : BOD Incubator Cert. No.: 21TM366
Condition As-Received :  Used Item Page.: 2 of 3 Condition As-Received : Used Item Page.: 30of 3
Reference : 2102-07570C-1 Reference : 2102-07570C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement Function of UUC* : Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ). Calibration uucH uuc* Temperature Temperature Overall Coverage
The temparature scala used was based on. ITS:00, Point | Setting | Reading stability uniformity | Variation |""*"*™ | Factor
Condition of this resu!! of calibration (°c) (°c) (°c) (£°C) (°c) (°C) (+°C) K
1. Reference standard instrument:- 20.0 20.0 194 0.38 0.64 11 0.61 2
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY49023932 20LM6 NIST, NIMT 20 Apr 2021 Callbratlon Meastired Temperatitre ( °C)
2. This certification is traceable to the S unit. Faint Fosifion
3. This certificate is valid only to the item calibrated on date and place of calibration. (C) t [ 2 [ 3 [ a4 [ 5 [ & [ 7 [ 8 [ogeh
Remark : NIST : National Institute of Standards and Technology, The United State of America. 200 | 20049 | 20023 | 20336 | 19948 | 19847 | 19845 | 19773 | 19746 | 19.7%0

NIMT : National Institute of Metrology Thailand.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
innil Finished
27 28
B 4
REL.Humid. (% ) 66 69
1 3 AC Supply ( Volt ) 220 220
(ref)
H s H2 g
L] Ld
7 / Position : _|Ref. Std./ID No.:
P o o
wiz_; D/zﬁ— e 1 | 20-16RTD-01
2" 2 20-16RTD-02
W 3 20-16RTD-03
Probe Installation Details : Dimension of Chamber : 4 20-16RTD-04
a= 10 cm D= 0.62 m 5
b= 10 cm W= 1.2 m - 6
c= 10 om H= 1.2 m 7 _20-16RTD-07
Capacity = 089 me 8 20-16RTD-08
9 (ref.) 20-16RTD-09

wonanslaifdtin

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

o
N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
N

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21TM812
Page.: 10of 3

Certificate of Calibration

Equipment : BOD Incubator

Manufacturer : ARCO

Model : UR-1320

Serial No. : -

ID No. : UAE.WAO.006/2553

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 : 21 April 2021
Calibration Date : 21 April 2021
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : % a
Approved Signatory

() Pornthippa Tameyakul

(/) Malee Butkruea

() Suwit Imjai

Issue Date : 5 May 2021

The Uncertainties are for a 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.

enaslumunu
A 0027601

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-
wnanslumumy
Equipment : BOD Incubator Cert. No.: 21TM812
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2104-00240C-4

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 Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711 20LM7 NIST, NIMT 18 May 2021
2. This certification is traceable to the Sl unit.
3. This certificate is valid only to the item calibrated on date and place of calibration.
Remark : NIST : National Institute of Standards and Technology, The United State of America.
NIMT : National Institute of Metrology Thailand.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
R Beginning Finished
P Temp. (°C) 27 28
REL.Humid. ( % ) 47 51
iy AC Supply ( Volt ) 221 222
H H2 g
)
7 Position : _|Ref. Std./ID No.:
/z;:—“‘,b / 1 18-18RTD-01
" 2 18-18RTD-02
w 3 18-18RTD-03
Probe Installation Details : Dimension of Chamber : 4 TG0 0%
as 10 i . 062 m 5 18-18RTD-05
b= 10 cm W= 12 m 6 18-18RTD-06
= {0 &m i 12 m 7 18-18RTD-07
Capacity = 0.89 m* 8 18-18RTD-08
9 (ref.) 18-18RTD-09

el .
onaslumun
a 1052719



NSCTISI-TIS 17025 Tel : 466 ()
CALIBRATION 0061

Equipment : BOD Incubator Cert. No.: 21TM812
Condition As-Received : Used Item Page.: 3of3
Reference : 2104-00240C-4 )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Calibfation uuc* uuc* Temperature Temperature Overall Coverage
Point Setting | Reading stability uniformity Variation | "INy Factor
(*c) (c) (°Cc) (£°C) (c) (°c) (#°C) k
200 20.0 19.8 0.37 | 0.39 1.0 0.58 2
Calibration Measured Temperature ( °C )
Point Position
°C
(20 0) 1 [ 2 [ 5 [ a [ s [ 6 [ 7 8 [ 9(ref)
I 20059 | 20.108 | 19.849 | 19.766 | 20117 [ 20201 [ 19725 | 19.756 | 20.008
Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest difference of at any one sensor.
T i ity : The maxim

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 tem, ;
UUC* @ Unit Under Calibration

Note

peratures throughout observation

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 %.

-o0o-
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National Food Institute, Ministry of Industry, Thailand

08 Soi 36, Arun Amarin Road, Bang Yi Khan Subdistrict, Bang Phiat District, Bangkok 10700, Thalland, I If

2 8668 Fax : +66 (0) 2L22 8 fiorth

Website : www.florth E-mail : cale

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX 105 DR Resolution: 0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAO.004/2546

Capacity: 110 g

Date of Calibration: 24 November 2021 Page20f4
i Condition: Ambient 220 + 05 °C  Relative Humidity: 39 £ 1 %
Place of Calibration: Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Condition of Equipment: Good Condition
Condition of This Results of Calibration:

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019

2. Reference Standards:

Reference Standard Model Serial No. Calibrated By ~ Certificate No. Due Date
Standard Weight Class E2 1-500mg 15880 TCS M20111955 28 November 2021
Standard Weight Class E2 1-500g 15882 TCS M20111965 28 November 2021
Instrument Model Serial No, Calibrated By  Certificate No. Due Date
Thermo-Hygro Meter 11A1 saw.dl. BTH003/55  Quality Reborn QR21-0297 15 February 2022

3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on ate and place of calibration only.
Calibration Resulf

1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading (9)
15 0.0000057
30 0.0000084
50 0.000053
100 0.000048
2. Off-Center Error:
Amassof 50 g was placed and moved to various position on pan.
The balance reading obtained is given in the table.
Q o @@O
o o
i} m]
1 2 3 4 5 6 (Maximum Difference)
(9 )1Co)[Cog)lC0o )[Cag)](g) (g )
50.0000 | 50.0000 | 49.9999 | 50.0000 | 49.9999 | 49.9999

F-CS-012 Revision: 00 Date: 14-12-61

NSC-TISI-TIS 17025 Tel : 466 (0) 2L22 BEE8 Fax : +66 (0) 2uae &

National Food Institute, Ministry of Industry, Thailand \/

ok 10700, Thalland l lf

florth E-mail : cal@nfiorth

2008 Sol 36, Arun Amarin Road, Bang i Khan Subdistrict, Bang Phiat District, Bang

CALIBRATION 0061 b ‘l

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page1of4

NSC-TISI-TIS 17025 Tl +
CALIBRATION 0061

0.0001
[Dhar) F}ll .

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR

Serial No.: 1122100406

ID No.: UAE.WA0.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021

Date of Calibration: 24 November 2021

Calibrated by  Mr.worapob Sooktong Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory

Date of Issue: 30 November 2021 Responsible for the Technical Management Team

The inties are for a ility of il 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be repgpduiced other
than in full_except with the prior written approval of the National Food Institute. Lﬂﬂﬂﬂ&lﬂ]ﬂﬂ.ﬂ

F-CS-009 Revision: 00 Date: 14-12-61

National Food Institute, Ministry of Industry, Thailand \./

wwwirflorth E-mail : cal@nfiorth

arin Road, Bang Yi Khan Subdk

BE88 Fax : +66 (0] 2L22 8558 Wel

Calibration Report

Certificate No.: 2200708-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX 105 DR Resolution: 0.00001 g/ 0.0001 g
Serial No.: 1122100406 ID No.: UAE.WAO.004/2546

Capacity: 110 g
Date of Calibration: 24 November 2021 Page3 of 4
Calibration Results:  (Continued)
Calibration Range: 0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: ( Range: 0 - 30 g ; Resolution: 0.00001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (g ) (g ) (g ) (+ g k

Unload 0.000000 0.00000 0.00000 0.0000089 200
0.01 0.009998 0.01000 0.00000 0.000011 200

0.02 0.019997 0.02000 0.00000 0.000012 200

0.05 0.050001 0.05000 0.00000 0.000011 200

01 0.100002 0.10000 0.00000 0.000012 200

02 0.200004 0.20000 0.00000 0.000013 200

05 0.499994 0.50000 -0.00001 0.000014 200

1 0.999986 1.00000 -0.00001 0.000026 200

2 1.999989 1.99998 0.00001 0.000019 200

5 4999979 4.99998 0.00000 0.000022 200

10 10.000026 9.99994 0.00009 0.000074 200

2 20000037 19.99991 0.00013 0.000099 200

30 30.000063 30.00000 0.00006 0.00013 200

Lam@amuqu

F-CS-012 Revision: 00 Date: 14-12-61
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Calibration Report

Cert. No.: 21TM1876
Page.: 1 of 3

Certificate of Calibration

Certificate No.: 2200708-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment : Hot Air Oven
Model: AX 105 DR Resolution:  0.00001 g/ 0.0001 g
Manufacturer : Memmert
Serial No.: 1122100406 1D No.: UAEWAO.004/2546
Capacity: 110 g Model : UF 55
Date of Calibration: 24 November 2021 Page4 of 4
Calibration Results:  (Continued) Serial No. : B216.1666
Calibration Range: 0-100 g
Calibration Adjustment: Internal Calibration 1D No.: UAE.WAO.027/2559
3. Departure from Nominal Value: ( Range: 31 - 100 g ; Resolution: 0.0001 g )
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor Bangchak, Phrakhanong,
(a (9 (9 (g (+ g ) £ Bangkok 10260
40 40.00000 30.9999 0.0001 000014 200 Location: Lab Floor 2
45 44.99998 44,9999 0.0001 0.00015 2,00
50 49.99999 49.9999 0.0001 0.00016 200 Received Order : 29 October 2021
55 54.99997 54,9998 0.0002 0.00016 2.00 Calibration Date : 29 October 2021
60 £0.00002 59.9999 0.0001 0.00018 200 Amblent Temperature : (26£10)°C
X A o
65 65.00000 64,9999 0.0001 0.00018 200 Relative Humidity : (50£30) %
70 70.00003 60.9999 0.0001 0.00019 200 Calibrated by : Kunchit Promprat
75 75.00001 74,9999 0.0001 0.00020 200
80 80.00005 79.9998 0.0003 0.00021 2.00 %
85 85.00003 84.9998 0.0002 0.00022 200 Approved by :
Approved Signatory
% 89.99999 89,9998 0.0002 0.00021 200
() Pornthippa Tameyakul
100 99.99997 99.9998 0.0002 0.00020 200

(') Malee Butkruea
() Suwit Imjai

Issue Date : 4 November 2021

The Uncertainties are for a confit

dence probability of app tely 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
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 %. ,
e enéfFaimunu naslynaugy
F-C5-012 Revision: 00 Date: 14-12-61
’éb\
Equipment : Hot Air Oven Cert. No.: 21TM1876 Equipment : Hot Air Oven Cert. No.: 21TM1876
Condition As-Received :  Used Iltem Page.: 2 of 3 Condition As-Received : Used Item Page.: 30of 3
Reference : 2110-07010C-1 Reference : 2110-07010C-1
Procedure Used :- Result of Calibration :- (*) Without Adjustment
Calibration were using 1 pi CP-0T02 to direct Function of UUC* : Temperature Source
method with Data Acquisition which with i Te Detector ( RTD ) and Fresh air setting : Close
Thermocouple Type T. Calibration | UUC* | UUC* Temperature Temperature | Overall T coverage
The temperature scale used was based on ITS-90. Point | Setting | Reading stability uniformity | Variation| "™ | " Factor
Condition of this result of calibration (°C) (°c) (°c) (£°C) (°c) (°c) (£°C) K
1. Reference standard instrument:- 1040 | 1040 | 1040 0.11 052 0.72 042 2
Instrument Model Serial No. Cert. No. Due Date 1400 1400 1400 025 11 14 11 2
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022 180.0 180.0 180.0 0.18 087 12 11 2
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. ca“bfaﬁon Measured Tentp.erature ()
Result of Calibration :- (*) Without Adjustment Point Position
Function of UUC* : Temperature Source (c) 1 2 3 4 5 L] 7 8 9 (ref.)
Fresh air setting : Clése Environment during calibration 1040 | 103.852 | 103.978 | 104.382 | 104.323 | 103.776 | 104.015 | 104.312 | 104.196 | 103.907
P S i Finished 1400 | 140309 | 140.730 | 140.426 | 140.270 | 139.531 | 139.666 | 140.067 | 139.895 | 139.750
2 . Temp. (°C) 28 28 180.0 180.598 | 180.339 | 180.755 | 180.619 | 179.716 | 179.829 | 180.204 | 180.365 | 179.975
REL.Humid. ( % ) 56 55 Average* : The average of 30 values in each position.
? ? [AC Supply ( Volt ) 230 230 Temperature stability : One-half of the greatest difference of measured ire at any one sensor.
e Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
R Ref. Std. ID No.: @ temperature at the reference location which are observed at the same time or at as close an observation time as
Calibration Point 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.
Position :|(140,180) °C|  (104)°C UuC* : Unit Under Calibration
1 21-15TC-01 15RTD211 Note : The reported uncertainty of measurement was included stability and excluded uniformity .
2 21-15TC-02 | 15RTD2/12 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
R R 3 21-15TC-03 15RTD2/13 factor k, providing a level of confidence of approximately 95 %.
Probe Details : D of € 4 21-15TC-04 | 15RTD2/14
= 50 cm D= 0.33 m 5 21-15TC-05 15RTD2/15 -00o-
= 50 cm 040 m 6 21-15TC-06 | 15RTD2/20
c= 50 om 040 m 7 21-15TC07 | 15RTD2/17
Capacity'= 0053 m® 8 21-15TC-08 | 15RTD2/18
9 (ref.) 21-15TC-09 | 15RTD2/19

wnaslunaugu
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Calibration Certificate Calibration Report

Certificate No.: 2103270-001-01 Certificate No.: 2103270-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: Electronic Balance Manufacturer:  Metter Toledo
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: AB204-5/FACT Resolution:  0.0001 g
Bangchack, Prakhanong, Bangkok 10260 Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g
Page 10f 3 Date of Calibration: 11 June 2021 Page 20f 3
i Conditi Ambient 211 = 04 °C RelatveHumidty: 48 & 4 %
Equipment: Electronic Balance Place of Calibration: Laboratory, united analyst and engineering consultant co.,td.
Condition of Equipment: Good Condition
i R ibr: H
Manufacturer: Nettler Toledo 1. Calibration Method: NFI Method W-MA-001  In-House Method Based on UKAS LAB 14 Calibration of Weighing Machines : 2006
2. Reference Standards:
Model: AB204-5/FACT Reference Standard ~ Model ~ SerialNo.  Calibrated By ~CertificateNo.  Due Date
Standard Weight Class E2 Imgto200g  BSOSS67572 Tcs M20040405 20 April 2022
Serial No.: 1129361010 Instrument Model Serial No.  Calibrated By ~CertificateNo. ~ Due Date
Thermo-Hygro Meter PONPE490  NFLBTH 004/18 Quality Reborn QR21-0300 15 February 2022
1D No.: UAE.WAS.002/2552 3. This certification is traceable to ST UNIT

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurate as shown on date and place of callbration only.
Order No.: 2103270 Calibration R .

1. Repeatability of Reading:

Operation No.: 2103270-001
Nominal Value (g ) Standard Deviation of Reading (g)
Date of Receipt: 11 June 2021 100 0.000067
200 0.000057
Date of Calibration: 11 June 2021
2. Off-Center Error:
A mass of 50 g was placed and moved to various position on pan.

‘The balance reading obtained is given n the table.

Calibrated by  Mr.vothin Charoensuk Approved by

Scientist (Mr.Pheraphat Tuanjit ) Q_0
Manager, Division of Calibration Laboratory
Date of Issue: 15 June 2021 Responsible for the Technical Management Team
The inties are fora ility of 95%
1 2 3 4 5 6 (Maximum Difference)
“This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme cgoleosle osleasle gule o {53

which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the

units of measurement realized at the corresponding national standards laboratory. This certificate may not be reproduged other 50.0000 | 49.9999 | 49.9999 | 50.0000 | 50.0000 | 50.0000 0.0001
than in full except with the prior written approval of the National Food Institute. L L qu

F-CS-009 Revision: 00 Date: 14-12-61 F-CS-012 Revision: 00 Date: 14-12-61

DQE Services Co. Ltd.

DQE Services

\ 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com INSCTISETIS {302

NSC-TISI-TIS 17025
CALIBRATION 0061

o _ CERTIFICATE OF CALIBRATION

Certificate N SP21-015 Page 10of5

Calibration Report

Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

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

Certificate No.: 2103270-001-01
Equipment: Electronic Balance Manufacturer:  Mettler Toledo
Model: AB204-S/FACT Resolution: ~ 0.0001 g Location of calibration Laboratory 315
Serial No.: 1129361010 ID No.: UAE.WAS.002/2552
Capacity: 220 g Equi : P t
Date of Calibration: 11 June 2021 Page3of 3
Calibration Results: ~ (Conti : Agilent Technol
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration Model : Cary 60
3. Departure from Nominal Value:
Serial N MY15410009
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) (g ) (9 ) (9 ) (= g ) k
Unlozd 0.00000 0.0000 0.0000 0000092 200
001 0.01000 0.0100 0.0000 0.000092 200 Received Date : 29 May 2021
0.05 0.05000 0.0500 0.0000 0.000092 200
0.1 0.10001 0.1000 0.0000 0.000093 2.00 Calibration Date : 29 May 2021
0.2 0.20001 0.2001 -0.0001 0.000093 2.00
05 0.50001 0.5000 0.0000 0.000093 200 Issue Date : 30 May 2021
1 1.00001 1.0000 0.0000 0.000093 200
2 200002 2.0001 -0.0001 0.000093 200 Condition of Instrument : Used
5 5.00002 49999 0.0001 0.000094 200
10 10.00001 9.999%9 0.0001 0.000096 200 Calibrated by : J i ﬂ\j_/ “zfa £
20 20.00003 20.0000 0.0000 0.00010 200 — —
s — — 606 i 25 (Mr.Tanawut Rittidach ) (Miss Chonthicha Sangngern )
0 70.00007 70.0000 0.0001 0.00014 200 Technical Manages Quality Manager
100 100.00009 100.0000 0.0001 0.00016 200 ‘The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
o P 50,0000, 00t 001 o ‘The measurement capability of the laboratory and it traccability to recognized national standards and o the nit of measurement realized at the
o [ [ 00t o002 o standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE
Services Co, Ld.
‘The reported uncertainty of measurement was based on a standard uncertainty muttiplied by a coverage factor  , providing a FM-510-02 R03 11/03/201

level of confidence of approximately 95 %.
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REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No.:  SP21-015 Page 2 of 5 Certificate No. : SP21-015 Page 3 of 5
N Wavelength Accuracy :
Environment Condition: Ambient Temperature 25+5 C
CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Relative humidity 50 =15 %RH | (om) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.19 2.00
Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08 27945 279.5 -0.05 0.19 2.00
287.81 287.9 -0.09 0.19 2.00
Certified Reference Materials : 334.06 3338 0.26 0.19 2.00
360.93 360.5 0.43 0.19 2.00
Material Serial No. Certificate No. Due date 418.59 4182 039 0.19 2.00
445.94 445.6 0.34 0.19 2.00
Absobance Standard set 25760 80102 11/7/2021
453.66 4533 0.36 0.19 2.00
Absobance Standard set 25757 80105 111712021 L 459.8 022 019 200
536.59 536.7 -0.11 0.19 2.00
Wavelength Standard set 25806 80103 11/7/2021 637.98 638.4 -0.42 0.19 2.00
431.38 430.9 0.48 0.19 2.00
Wavelength Standard set 25758 80104 11/7/2021 472,50 15 0.00 0.19 2.00
513.47 5134 0.07 0.19 2.00
Traceability :  This certification is traceable to the International System of Unit maintained at National Institute - 528.88 5292 032 0.19 2.00
of Standards and Technology (NIST) through Starna Scientific Limited SISl 733 033 0.19 200
585.35 584.8 0.55 0.20 2.00
Spectral Band Width of UUC : 1.5 nm. 684.40 684.9 -0.50 0.19 2.00
740.72 740.4 0.32 0.19 2.00
Scan Speed of UUC : 90 nm./min 748.55 749.0 -0.45 0.19 2.00
807.03 807.1 -0.07 0.19 2.00
Scan Interval of UUC : 0.15 nm. 879.28 879.4 012 0.19 2.00
Resolution of UUC:  Photometric  0.0001 Abs.
Wavelength 0.1 nm.
FM-510-02 R03 11/03201 FM-510-02 R03 11/03/201
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Certificate No. : SP21-015 Page 4 of 5 Certificate No. : SP21-015 Page 5of'5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Photometric Accuracy : (nm.) (Abs) _(Abs) (Abs) (Abs) k
‘Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor 235 0.0000 0.0001 -0.0001 0.0075 2.00
(am.) (abs) (abs) (abs) (Abs) A 0.7498 0.7438 0.0060 0.0075 2.00
0.0000 0.0000 0.0000 0.0042 2.00 0.0000 0.0000 0.0000 0.0075 2.00
. 0.5791 0.5767 0.0024 0.0042 2.00 »7 0.8712 0.8647 0.0065 0.0075 2.00
1.0488 1.0444 0.0044 0.0042 2.00 373 0.0000 0.0000 0.0000 0.0075 2.00
2.1914 2.1841 0.0073 0.0092 2.00 0.2920 0.2900 0.0020 0.0075 2.00
0.0000 0.0001 -0.0001 0.0042 2.00 350 0.0000 0.0000 0.0000 0.0075 2.00
440 0.5618 0.5609 0.0009 0.0042 2.00 0.6459 0.6428 0.0031 0.0075 2.00
1.0260 1.0244 0.0016 0.0042 2.00
2.1259 2.1192 0.0067 0.0091 2.00 O,
0.0000 0.0000 0.0000 0.0042 2.00
0.5240 0.5212 0.0028 0.0042 2.00 AT Al
465 0.9639 0.9632 0.0007 0.0042 2.00 - The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,
1.9788 1.9717 0.0071 0.0091 2.00 which for a norma distribution corresponds t a coverage probability of approximately 95%
0.0000 -0.0001 0.0001 0.0042 2.00 - End of Certificate -
a6 0.5194 0.5184 0.0010 0.0042 2.00
0.9991 0.9991 0.0000 0.0042 2.00
1.9970 1.9911 0.0059 0.0093 2.00
0.0000 0.0000 0.0000 0.0042 2.00
0.5523 0.5517 0.0006 0.0042 2.00
%0 1.0810 1.0802 0.0008 0.0042 2.00
2.0369 2.0293 0.0076 0.0092 2.00
0.0000 -0.0001 0.0001 0.0042 2.00
635 0.5596 0.5593 0.0003 0.0042 2.00
1.0513 1.0505 0.0008 0.0042 2.00
1.9268 1.9217 0.0051 0.0092 2.00

FM-510-02 R03 11/03720 FM-510-02 R03 11/03/201

wnanslumuny wnanslunuAl



