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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 19102020 19 Oct 20 18 Oct 21 -
Calibrator Particulate Matter < 10 um (PM,,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 21P443 9 Feb 21 8 Feb 22 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P435 8 Feb 21 7 Feb 22 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21H804 8 Apr 21 7 Apr 22 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Larson Davis-A PCB Piezotronics Div. 2020013435 2 Dec 20 1 Dec 21 -
(Acoustic Calibrator) 6458
6 |Sound Level Meter Leq 24 hours, Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2021000506 15 Jan 21 14 Jan 22 -
0005406
7 |Sound Level Meter Laeq 24 hours, Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2021000734 21 Jan 21 20 Jan 22 -
0005407
8 |Sound Level Meter Laeq 24 hours, Lamax Larson Davis LxT2 Larson Davis-A PCB Piezotronics Div. 2021000735 21 Jan 21 20 Jan 22 -

0005408
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Environmental

RECALIBRATION
DUE DATE:

October 19, 2021

Calibration Certification Information

Cal. Date:  October 19, 2020
Operator: Jim Tisch
Calibration Model #:  TE-5025A

Rootsmeter S/N: 438320 Ta: 294 °K

Calibrator S/N: 3540

Pa: 752.3 mm Hg

AH: calibrator manometer reading (in H20)
[AP: rootsmeter manometer reading (mm Hg)
Ta: actual absolute temperature (°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

Vol. Init Vol. Final Avol. ATime ap AH

Run (m3) (m3) (m3) (min) | (mmHg) | (inH20)

1 1 2 1 1.3850 3.2 2.00

2| 3 4 1 0.9780 6.4 4.00

3 5| 6| 1 0.8770] 7.9 5.00

4 7| 8| 1 0.8370] 8.8 5.50

5| 9| 10| 1 0.6910 12.7 8.00

Data T
Pa Tstd
vstd | ostd o)) @ [/aH(Tarpa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9991 0.7214 1.4166 0.9957 0.7190 0.8841
0.9949| 1.0172 2.0034 0.9915 1.0138 1.2502
0.9929| 1.1321 2.2399 0.9895! 1.1283 1.3978
0.9917| 1.1848 2.3492 0.9883] 1.1808 1.4660|
0.9865 1.4276 2.8332 0.9831] 1.4227
m= 2.00891 m=
QSTD -0.03456 QA
0.99998
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) [ Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For flow rate
\
Qstd= 1/m << AH( I )( e ))JJ/) ] Qa= 1/m << AH(Ta/Pa))—b)
Standard Conditions
Tstd:[ 29815 °g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

the Atmosphere, 9.2.17, page 30

|m:slope

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

www.tisch-env.com
TOLL FREE: (877)263-7610
19 ﬂﬁ1i‘1NﬂWﬂﬁﬁ)457-9009

Cert.No.: 21P443
Page: 20f 2
Result of Without Range : 0 inHO (o 36 inH,0
Function:- Pressure Measurement Scale Interval : 0.1 inH,O( The Fifth Estimate )
Increasing Pressure
UUC Indication
Applied Pressure  High-port side Low-port side Ap Error
(inH;0) (inH,0) (inH;0) (inH,0) (inH,0)
0.00 0.00 0.00 0.00 0.00
2.00 1.02 -1.02 2.04 0.04
4.00 1.98 -1.98 3.96 -0.04
6.00 2,98 -2.98 5.96 -0.04
10.00 4.98 -4.98 9.96 -0.04
12.00 6.00 -5.98 11.98 -0.02
14.00 7.02 -6.98 14.00 0.00
16.00 8.02 -8.00 16.02 0.02
18.00 9.04 -9.00 18.04 0.04
20.00 10.04 -10.00 20.04 0.04
22,00 11.06 -11.00 22.06 0.06
24.00 12.06 -12.00 24.06 0.06
26.00 13.06 -13.00 26.06 0.06
28.00 14.06 -14.02 28.08 0.08
30.00 15.06 -15.02 30.08 0.08
32.00 16.06 -16.02 32.08 0.08
34.00 17.06 -17.02 34,08 0.08
35.80 17.98 -17.92 35.90 0.10
The uncertainty of measurement was + 0.11 inH,0
*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)
CORPORATE 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 Certfeate :‘; 21pHHS

Equipment : U Tube Manometer
P — Dwyer 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.: -
D No.: UAE EMA2.095/2555

Condition As-Received: Used Item

Received Date: 01 February 2021
Calibration Date: 09 February 2021
2102-0083WSC by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50 15)% 81Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: *
Phrakhanong, Bangkok 10260

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 inHz0
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 : Attapel P
Issue Date : 11 February 2021 [ ]Phalinee Prabpaipal

[ ]Sura Suwannasri
[T Attapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ‘\‘\\\Q//_é@
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3!
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 7N
TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISLTIS17025
GALIBRATION 0008

Certificate of Calibration Catiissts :;-f HEE

Equipment : Aneroid Barometer
Maritichrac Eofign This certificate may not be reproduced other than in ful,
except with the prior written approval of the head of
Model : 111mMs Corporate Services 3: Equipment Calibration and Testing Services.
Serlal No.: -
ID No.: UAE EMA2.058/2552

Condition As-Received: Used Item

Received Date: 01 February 2021
Calibration Date: 08 February 2021
2102-0083W; itted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2 ) °C

Relative Humidity: (50 %15 ) % 81S0i Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
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
Issue Date : 11 February 2021

Approved Signatory : Atlagpol P
[ 1 Phalinee Prabpaipal

[ ]Sura Suwannasi
11 Attapol Panurach

nasluniuny
B 0250400




Cert.No.: 21P436

o,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i e

CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES % =
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %, 7\ [/ S\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T e msmsos

CALIBRATION 0008

Page: 20f2
- Certificate of Calibration Bl st M 1| EHERG
Result of Without Range : 720 mmHg o 780 mmHg Page: 10f2
Eunction:- Absolute Pressure Scale Interval : 1 mmHg( The Fifth Estimate )
Increasing Pressure
| Applied Pressure (mmHg) | 716.73 | 726.90 | 737.29 | 747.93 | 758.89 | 770.31 | 782.49 Equipment : Dial Thermo-Hygrometer
UUC" Indication (mmHg) | 720.0 | 730.0 | 740.0 | 750.0 | 7600 | 770.0 | 780.0 . Barigo This certificate may not be reproduced other than in full,
Error (mmHg) 327 | 810 | 271 | 207 | 111 | 031 | 249 except with the prior written approval of the head of
N Model : z Corporate Services 3: Equipment Calibration and Testing Services.
Decreasing Pressure .
[Avpied Pressure (mmHg) | 782.49 | 770.21 | 75885 | 747.80 | 737.18 | 72682 | 71667 | N :
|uuc* Indication (mmHg) | 780.0 | 770.0 | 7600 | 7500 | 740.0 | 730.0 | 720.0 | ID No.: UAE.ANV.129/2550
Error (mmH E 0. K X . E . - .
[Eror gmmbg) [ 240 [ 021 [ 115 [ 220 | 262 | 3o | 33 | Condition As-Received: Used ltem
The uncertainty of measurement was  0.24 mmHg Received Date: 29 March 2021
Ke=UniUndar.Caltiiabion Calibration Date: 31 March 2021
The reported uncertainty of measurement was based on a standard uncertainty multiplied to 08 April 2021
by a coverage factor k = 2, providing a level of confidence of approximately 95 %. Reference: 2103-1189WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
= Ambient Temperature: (25 * 3 ) °C
e o (50 £20) % 81 Soi Udomsuk 41, Sukhumit Road,
Bangchak, Phrakhanong,  Bangkok 10260
Procedure used:  Calibration were conducted using in-house calibration procedure CP-H02 according to comparison with
standard chilled mirror sensor for humidity measurement 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 :
Issue Date : 20 April 2021 [V/] Chakrit Waewanjua
[ 1Pornthippa Tameyakul
[ 1Pitak Srimongkol O
Attepol F. lﬂﬂﬂ'lil&lﬂ’lﬂﬂll
wnaslualuan
a 1037937 B 0258331
Certificate Number 2020013435
Customer:
United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Cert. No.: 21H804 Bangchak, Phra Khanong,
Page.: 2 of 2 Bangkok, 10260, Thailand
Model Number ~ CAL150 Procedure Number ~ D0001.8386
Serial Number 6468 Technician Scott Montgomery
Result of Calibration: Without Adjustment Test Results Pass Calibration Date 2 Dec 2020
Function: Humidity measurement. Initial Condition ~As Manufactured Callbraflon Dug 23 ,. %
Reference Standard uuc* " Temperature C  £03°C
e andar Uncertainty Description Larson Davis CAL150 Calibrator Humidity 29 %RH +3%RH
Temperature Humidity Reading Error of Measurement Static Pressure 1015 kPa +1kPa
°C %RH.] %R.H. %R.H.; +%R.H. ”
2(50) (:0 1 L ¢ 042 g ¢ : 9 ! b 6 ) Evaluation Method The data is aquired by the insert voltage calibration method using the reference microphone's open
- g - 1. circut sensitivity. Data reported in dB re 20 pPa
25.0 60.0 60 0.0 18 gy X
25.0 80.0 76 4.0 19 Compliant to Manufact per D0001.8190 and the following standards:
IEC 60942:2017 ANSI §1.40-2006
Result of Calibration Without Adjustment
Function: Temperature measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
) “C) 0) o) (unless otherwise noted). It has been calibrated using measurement standards traceable to the I through the National Institute of
5 Standards and Technology (NIST), or other national measurement insitutes, and meets the requirements of ISO/IEC 17025:2017.
20.011 200 -0.011 0.72 Test points marked with a § in the uncertainties column do not fall within this laboratory's scope of accreditation.
30.019 30.0 -0.019 0.72
34.989 345 -0.489 0.72 The quality system is registered to ISO 9001:2015.
40.006 39.0 -1.006 0.72 This calibration is a direct comparison of the unit under test o the listed reference standards and did not involve any sampling plans to

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%.

-00o-

wwnanslueunu

21051238

complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainly at
approximately 95% confidence level

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report

Standards Used
Description CalDate  Cal Due Cal Standard
Agilent 34401A DMM 08/04/2020  08/04/2021 001021
Larson Davis Model 2900 Real Time Analyzer 04/02/2020  04/02/2021 001051
Microphone Calibration System 03/03/2020  03/03/2021 005446
172" Preamplifier 08/27/2020 082712021 006506
Larson Davis 1/2" Preamplifier 7-pin LEMO 08/06/2020  08/06/2021 006507
1/2 inch Microphone - RI - 200V 06/04/2020  06/04/2021 006510
Pressure Transducer 07/17/2020  07/17/2021 007368

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

®/ ARSON DAVIS

A PCB PIEZOTRONICS DIV.

D0001.8410 Rev C

1190021 5:41:29PM

nasluAIuAN




Certificate Number 2020013435
Output Level

Nominal Level Pressure Test Result Lower limit Upper limit Expanded Uncertainty e
[kPa] [dB] [4B] [aB] 14B]
114 1014 113.99 113.70 114.30 0.14 Pass
94 1015 93.99 93.70 94.30 015 Pass
— End of measurement results—
Frequency
Nominal Level Pressure Test Result Lower limit Upper limit Expanded Uncertainty it
[dB] kPa] [Hz] (11z] [11z] [11z]
114 101.4 1,000.00 990.00 1,010.00 0.20 Pass
94 1015 1,000.01 990.00 1,010.00 0.20 Pass
— End of measurement results--
Total Harmonic Distortion + Noise (THD+N)
Nominal Level Pressure Test Result Lower limit Upper limit Expanded Uncertainty oy
[dB] [kPa] %] %] [%] [%]
14 101.4 0.35 0.00 2.00 025% Pass
94 1015 0.39 0.00 2.00 0.25% Pass
— End of measurement results--
Level Change Over Pressure
Tested at: 114 dB, 23 °C, 32 %RH
Nominal Pressure Pressure Test Result Lower limit  Upper limit Expanded Uncertainty o
(kPa] [icPa) [4B] B|
108.0 107.6 -0.03 -0.40 0.40 0041 Pass
101.3 101.0 0.00 -0.40 0.40 0041 Pass
92.0 920 0.02 -0.40 0.40 0041 Pass
83.0 83.1 0.03 -0.40 0.40 0041 Pass
74.0 738 0.01 -0.40 0.40 0041 Pass
65.0 652 -0.05 -0.40 0.40 0041 Pass
- End of measurement results—
Frequency Change Over Pressure
Tested at: 114 dB, 23 °C, 32 %RH
Nominal Pressure Pressure Test Result Lower limit Upper limit Expanded Uncertainty A
[kPa] [kPa) [1z) [Hz] Hz] [Hz]
108.0 107.6 0.00 -10.00 10.00 020% Pass
101.3 101.0 0.00 -10.00 10.00 020% Pass
920 920 0.00 -10.00 10.00 0.20% Pass
83.0 83.1 0.00 -10.00 10.00 020t Pass
74.0 738 -0.01 -10.00 10.00 0.20% Pass
65.0 65.2 -0.02 -10.00 10.00 0.20% Pass

-~ End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

®/ ARSON DAVIS

Provo, UT 84601, United States A PCB PIEZOTRONICS DIV.

716-684-0001

1192021 5:4129PM Page2 of 3 D001 8410 Rex C
enaslunIuay

Certificate Number 2020013435

Total Harmonic Distortion + Noise (THD+N) Over Pressure

Tested at: 114 dB, 23 °C, 32 %RH

Nominal Pressure
[kPa]

108.0

101.3

92.0

83.0

74.0

65.0

Pressure.
[KPa]
107.6
101.0
920
83.1
738
65.2

Test Result
(%]
0.34
0.34
0.35
0.36
037
0.39

Lower limit Upper limit Expanded Uncertainty

1%] 1% Rl e
0.00 2.00 025% Pass
0.00 2.00 025% Pass
0.00 2.00 025% Pass
0.00 2.00 025% Pass
0.00 2.00 025% Pass
0.00 2.00 025% Pass

- End of measurement results--

Signatory

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North

Provo, UT 84601, United States

716-684-0001

11972021 5:41:29PM

s U ®[ ARSON DAVIS

A PCB PIEZOTRONICS DIV.

Page3 of 3 D0001.8410 Rev C
ana1slunluay

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

Calibration Certificate

Certificate Number 2021000506

Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangehak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT2 Procedure Number ~ D0001.8378

Serial Number 0005406 Technician Ron Harris

TestResults  Pass Calibration Date 15 Jan 2021

Calibration Due

Initial Condition  As Manufactured

Inigial'Gongiiot i Temperature 2306 °C £025°C

Description  SoundTrack LT Class 2 Humidity 529 %RH £20%RH
Class 2 Sound Level Meter Static Pressure 8756 kPa +0.13kPa
Firmware Revision: 2.404

Evaluation Method Tested electrically using Larson Davis PRMLXT2C S/N 073810 and a 12.0 pF capacitor o simulate

microphone capacitance. Data reported in dB re 20 uPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliance Standards ~ Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certficate from procedure D0001.8384:

IEC 60651:2001 Type 2 ANSI §1.4-2014 Class 2
IEC 60804:2000 Type 2 ANSI §1.4 (R2006) Type 2
IEC 612522002 ANSI §1.25 (R2007)

IEC 61672:2013 Class 2 ANSI $1.43 (R2007) Type 2
IEC 61260:2001 Class 2 ANSI §1.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (S)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LT Manual for SoundTrack LXT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 yPa

® ARSON DAVIS

1681 West 820 North

Provo, UT 84601, United States

716-684-0001 [RccaEpiTeD) A PCB PIEZOTRONICS DIV,
Ce 62201

2021-121T11:57:18 Page 1 0f8 D0001.8407 Rev E

tanaslunduay

Description

Hart Scientific 2626-S Humidity/Temperature Sensor
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2021000506

Standards Used

CalDate  Cal Due Cal Standard
2020-05-12 2021-05-12 006943
2020-08-19  2021-08-19 007167

LARSON DAVIS - A PCB PIEZOTRONICS DIV.

1681 West 820 North

Provo, UT 84601, United States

716-684-0001

2021-1-21T11:57:18

®
(1Y LARSON DAVIS

A PCB PIEZOTRONICS DIV.

Cart 4362201

Page2of 8 DO001.8407 Rev E
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Certificate Number 2021000506

Z-weight Filter Response
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Frequency [Hz]

e=Nominal i Deviaion  —— Lower Limit — Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]  Deviation [dB]  Lower limit [dB]  Upper limit [dB] Unm:i:':;';g;‘; Result
6.31 -0.29 -0.29 1.1 0.33 0.15 Pass
63.10 0,08 0,06 0.30 0.30 0.15 Pass
125.89 -0.04 -0.04 -0.30 0.30 0.15 Pass
25119 0.04 -0.04 -0.30 0.30 015 Pass
501.19 -0.02 -0.02 -0.30 0.30 0.15 Pass
1,000.00 0.00 0,00 -0.30 0.30 015 Pass
1,995.26 -0.03 -0.03 -0.30 030 0.15 Pass
3,981.07 -0.01 -0.01 030 030 0.15 Pass
7,943.28 003 003 030 030 015 Pass
15,848.53 .08 .08 042 032 0.15 Pass
19,952.62 -0.37 037 091 041 015 Pass

LARSON DAVIS - A PCB PIEZ
1681 West 820 North

Provo, UT 84601, United States
716-684-0001

®, ARSON DAVIS

[RccapiTen) A PCB PIEZOTRONICS DIV.

Cor #2201

2021-1-21T11:57:18 Page3of § DO001.8407 Rev E

nanslunluay

Certificate Number 2021000506

A-weighted Broadband Log Linearity:

8,000.00 Hz

Error [dB]

100 200 500 700 %00
Level Injected [dB]

Lower Limt

joper Limt

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013

1100 1300 1500

5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2

Level [dB] Error [dB]  Lower limit [dB]  Upper limit [dB] Unm:.:;';:; Result
35.00 063 0.70 070 0.16 Pass
36.00 0.57 070 0.16 Pass
37.00 047 070 016 Pass
38.00 0.31 070 016 Pass
39.00 0.31 070 0.16 Pass
4000 0.18 070 016 Pass
41.00 0.14 070 016 Pass
42.00 0.08 0.70 0.16 Pass
43.00 008 070 017 Pass
44.00 0.05 0.70 0.17 Pass
4500 003 070 0.16 Pass
46.00 001 070 016 Pass
47.00 002 070 0.16 Pass
48.00 0.00 070 016 Pass
49.00 .01 070 0.16 Pass
54.00 0,02 070 016 Pass
50,00 0,05 070 0.16 Pass
64.00 0.04 070 016 Pass
69.00 0.04 070 0.16 Pass
74.00 -0.05 070 016 Pass
79.00 0,05 0.70 0.16 Pass
84.00 -0.04 070 018 Pass
89.00 0.04 0.70 0.16 Pass
94.00 -0.04 070 016 Pass
99.00 0.00 070 015 Pass

104.00 001 070 015 Pass
108.00 0.01 070 015 Pass
114.00 0.00 0.70 0.15 Pass
118.00 0.00 070 0.15 Pass
124.00 0.01 0.70 0.15 Pass
129,00 0.01 070 015 Pass
134.00 001 070 015 Pass
136.00 001 070 015 Pass
137.00 0.00 070 015 Pass
138.00 0.00 070 015 Pass
139,00 0.00 070 015 Pass
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- End of measurement results--

Peak Rise Time

Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4

i
Expanded

Amplitude [dB]  Duration [us| i G
plitude [dB] TestResult[dB)  Lowerlimit[dB] Upperlimit(dBl \  ifio 0
136.95 40 Negative Pulse 134.91 133.45 135.45 0.15 Pass
Positive Pulse 134.91 133.44 135.44 0.15 Pass
30 Negative Pulse 133.99 133.45 135.45 015 Pass
Positive Pulse 133.98 133.44 135.44 0.15 Pass
-- End of measurement results—-
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
135.95 3 ovLD +1.00 0.15% Pass
5 ovLD +1.00 015% Pass
125.95 3 013 £1.00 0.15% Pass
5 -0.13 +1.00 0164 Pass
115,95 3 013 +1.00 015% Pass
5 012 £1.00 015% Pass
105.95 3 -0.12 +1.00 0.15% Pass
5 011 £1.00 0.15% Pass
nd of measurement results—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| S1.4:1983 (R2006) 8.4.2 |
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Resul(
135.95 3 ovLD £1.00 0.15% Pass
5 ovLD +1.00 015% Pass
125,95 3 -0.12 £1.00 015% Pass
5 0.12 +1.00 015% Pass
115.95 3 -0.13 +1.00 0.15% Pass
5 -0.12 +1.00 015% Pass
105.95 3 -0.13 +1.00 0.15% Pass
5 -0.13 +1.00 0.15% Pass
-- End of measurement results-—-
Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4
e Expanded :
dB|  Upper limi Result
Measurement TestResult (@8] Lower limit (aB]  Upper imit[aB] FEHO o
0dB Gain 93.94 93.89 94.09 0.15 Pass
0dB Gain, Linearity 4026 39.39 40.79 0.16 Pass
OBA Low Range 93.99 93.89 94.09 0.15 Pass
OBA Normal Range 93.99 93.20 94.80 0.15 Pass
- End of measurement results—-
LARSON DAVIS - A PCB PIEZOTRONICS DIV. @
LARSON DAVIS
Provo, UT 84601, United States M, n
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Broadband Noise Floor

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2

Measurement ‘Test Result [dB] Upper limit [dB]
A-weight Noise Floor 26.90 36.00
C-weight Noise Floor 26.98 35,00
Z-weight Noise Floor 32.92 39.00

- End of measurement results--

Total Harmonic Distortion

Measured using 1/3-Octave filters

Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Um"fl’:;';:;: Retsuh
10 Hz Signal 135.47 134.15 13575 0.15 Pass
THD -64.33 -58.00 001% Pass
THD+N -60.99 -68.00 0.01% Pass

- End of measurement results-—
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Certificate Number 2021000506

1/3-Octave Self-Generated Noise

Measured Level [dB]

0 100 1000 10000 10000 1000000
Frequency [Hz]
The SLM is set to low range.

Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 19.71 24,60 Pass
8.00 19.34 24.00 Pass
10.00 18.75 23.50 Pass
1250 17.00 23.00 Pass
16.00 16.72 2290 Pass
20,00 15.71 2240 Pass
2500 14.94 2230 Pass
31.50 14.19 21.50 Pass
40.00 1373 20.20 Pass
50.00 1267 18.80 Pass
63.00 1195 17.60 Pass
80.00 1133 16.60 Pass
100.00 10.46 15.90 Pass
125.00 9.87 15.70 Pass
160.00 9.05 15.50 Pass
200.00 869 15.20 Pass
250.00 831 15.20 Pass
315.00 829 15.20 Pass
400.00 8.36 15.70 Pass
500.00 854 16.00 Pass
630.00 9.01 16.60 Pass
800.00 958 17.30 Pass
1,000.00 1024 18.10 Pass
1,250.00 1097 18.90 Pass
1,600.00 1.71 19.80 Pass
2,000.00 1257 20.80 Pass
2,500.00 13.44 21.70 Pass
3,150.00 14.42 2260 Pass
4,000.00 15.46 2350 Pass
5,000.00 16.46 2450 Pass
6,300.00 17.34 25.50 Pass
8,000.00 18.28 26.50 Pass
10,000.00 19.39 27.40 Pass
12,500.00 20.29 28.50 Pass
16,000.00 21.34 29.50 Pass
20,000.00 22.32 30.40 Pass

- End of measurement results--
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- End of Report--

Signatory

Ron Herris
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Calibration Certificate

Certificate Number 2021000734
Customer:

United Analyst and Engineering Consultant Co Ltd
No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangehak, Phra Khanong,

Bangkok, 10260, Thailand

Model Number ~ LxT2
Serial Number 0005407
Test Results Pass

Procedure Number ~ D0001.8378
Technician
Calibration Date

Ron Harris
21 Jan 2021

Calibration Due

Initial Condition ~As Manufactured

Temperature
Description SoundTrack LT Class 2 Humidity
Class 2 Sound Level Meter Static Pressure
Firmware Revision: 2.404
Evaluation Method

2347 °C $0.25°C
528 %RH +20%RH
86.25 kPa £0.13kPa

Tested electrically using Larson Davis PRMLxT2C S/N 073802 and a 12.0 pF capacitor to simulate

microphone capacitance. Data reported in dB re 20 jPa assuming a microphone sensitivity of 50.0

mV/Pa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure DO001.8384:

IEC 60651:2001 Type 2
IEC 60804:2000 Type 2
IEC 61252:2002

IEC 61672:2013 Class 2
IEC 61260:2001 Class 2

ANSI §1.4-2014 Class 2
ANSI $1.4 (R2006) Type 2
ANSI §1.25 (R2007)

ANSI §1.43 (R2007) Type 2
ANSI §1.11 (R2009) Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to_the International System of Units (SI)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the i
requirements of ISO/IEC 17025:2017. Test points marked with a £ in the uncertainties column do not fall within this laboratory's |

scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instabilty of the test device due to use, time, etc. Such allowances would be made by |

the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A

coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

‘approximately 95% confidence level

This report may not be reproduced, except in full unless permission for the publication of an approved abstract s obtained in writing

from the organization issuing this report

Correction data from Larson Davis LT Manual for SoundTrack LXT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version

4.0.5,2019-09-10
Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa
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Description
Hart Scientific 2626-S Humidity/Temperature Sensor
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2021000734

Standards Used
CalDate  Cal Due Cal Standard
2020-05-12  2021-05-12 006943

0819 2021-08-19 007167
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Certificate Number 2021000734

Z-weight Filter Response
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Frequency [Hz]

m=Nominal [l Deviation = Lower Limit = Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI S1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]  Deviation [dB] ~ Lower limit [dB]  Upper limit [dB] Uncer:l’n‘i;';:;‘; Result
6.31 034 034 A1 033 015 Pass
63.10 0,07 007 030 030 015 Pass
125.89 004 -0.04 0.30 030 0.15 Pass
251.18 0.05 -0.05 030 030 015 Pass
501.18 0.02 -0.02 030 030 015 Pass
1,000.00 0.00 0.00 030 030 015 Pass
1,995.26 -0.03 -0.03 0.30 030 015 Pass
3,981.07 -0.01 -0.01 0.30 030 015 Pass
7,043.28 003 003 0.30 0.30 015 Pass
15,348.53 0.08 -0.05 042 0.32 0.5 Pass
19,952.62 037 -0.37 -0.91 0.41 0.15 Pass

- End of measurement results--
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A-weighted Broadband Log Linearity: 8,000.00 Hz

Error [dB]

500 700 %00

Level Injected [dB]

Lover Lini

joper Limt

1100 1300 1500

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013

5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2

Level [dB]

36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
136.00
137.00
138.00
139.00

Error [dB]  Lower limit [dB]  Upper limit [dB] Unm;:‘:;'}::: Result
054 -0.70 0.70 016 Pass
048 .70 0.70 0.16 Pass
033 070 070 016 Pass
025 .70 070 016 Pass
021 .70 070 0.16 Pass
017 070 070 0.16 Pass
012 .70 0.70 0.16 Pass
0.06 0.70 070 017 Pass
0,04 -0.70 070 017 Pass
0.00 -0.70 070 016 Pass
0.03 070 016 Pass
0.00 0.70 016 Pass
0.00 0.70 016 Pass
-0.01 070 016 Pass
0,03 070 0.16 Pass
0,05 070 0.16 Pass
-0.04 0.70 0.16 Pass
-0.04 070 0.16 Pass
-0.05 070 0.16 Pass
-0.05 070 016 Pass
004 070 016 Pass |
-0.05 0.70 0.16 Pass
004 070 0.16 Pass
0.00 070 015 Pass
0.01 0.70 0.15 Pass
001 0.70 0.15 Pass
0.00 0.70 0.15 Pass |
0.00 070 0.15 Pass
0.01 0.70 0.15 Pass
001 0.70 015 Pass
001 070 015 Pass
0.01 0.70 0.15 Pass
001 0.70 015 Pass
0.00 070 015 Pass
0.00 070 015 Pass
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Certificate Number 2021000734 Certificate Number 2021000734
Peak Rise Time Broadband Noise Floor i
Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4 Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3: 11.2
¥ §
Amplitude [dB] Duration [ps] Test Result[aB]  Lower limit [4B]  Upper limit [dB] :,‘z’;:;‘: Result Measurement Test Result [dB] Upper limit [dB] Result
'ncertaint [! s
136.95 40 Negative Pulse 134.80 133.33 135.33 0.15 Pass A-weight Noise Floor 2688 36.00 Pass
Positive Pulse 134.80 133.32 136.32 015 Pass C-weight Noise Floor 26.48 35.00 Pass
30 Negative Pulse 133.86 133.33 135.33 0.15 Pass Zweight Noise' Floor 3232 39.00 Hass
Positive Pulse 133.86 13332 135.32 0.15 Pass
-- End of measurement results-- - End of measurement results--
Positive Pulse Crest Factor Total Harmonic Distortion
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit Measured using 1/3-Octave filters
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI S1.4:1983 (R2006) 8.4.2 g Measurement Test Result [dB]  Lower Limit [dB]  Upper Limit [dB] Umn::i’;':;"[:; Resutt
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Wn 10 Hz Signal 135.35 134.15 135.75 Pase
13595 3 ovip £1.00 015% Pass THD -66.98 -58.00 001% Pass
5 oviLp £1.00 0.15% Pass THD+N -62.82 -58.00 001% Pass
125.95 3 -0.12 +1.00 0.15¢% Pass -- End of measurement results-— i
5 013 £1.00 0.16% Pass
115.95 3 -0.13 £1.00 0.15% Pass LARSON DAVIS - A PCB PIEZOTRONICS DIV. @
5 -0.13 +1.00 0.15% Pass 1681 West 820 North LARSON DAV[S
105.95 3 -0.12 +1.00 015% Pass Provo, UT 84601, United States
5 o013 diln 0154 P S A PCB PIEZOTRONICS DIV.

-~ End of measurement results--

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI §1.4:1983 (R2006) 8.4.2

Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB]
135.95 3 OVLD +1.00 0.15%

5 OVLD +1.00 0.15%

125.95 3 -0.13 +1.00 015%

5 -0.12 +1.00 015%

115.95 3 -0.13 +1.00 015%

5 -0.12 £1.00 015%

105.95 3 -0.13 +1.00 0.15%

5 011 +1.00 0.15%

-~ End of measurement results--

Gain
Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| S1.4-2014 Part 3: 17.3 and 17.4

Measurement Test Result [4B]  Lower limit [dB]  Upper limit [dB] |~ ‘fi:‘:;';:;‘;
0dB Gain 93.95 93.90 94.10 015
0dB Gain, Linearity 4026 39.40 40.80 0.16
OBA Low Range 94.00 93.90 94.10 015
OBA Normal Range 94.00 9320 94.80 015

- End of measurement results--
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Measured Level [dB]

Certificate Number 2021000734

1/3-Octave Self-Generated Noise

Certificate Number 2021000734

- End of Report—

Signatory: _Row Harris
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Frequency [Hz]
The SLM is set to low range.
Frequency [Hz] Test Result [dB] Upper limit [dB| Result
630 19.52 24.60 Pass
8.00 18.49 24.00 Pass
10.00 17.75 23.50 Pasé
12.50 16.32 23.00 Pass
16.00 15.18 22.90 Pass
2000 14.71 22.40 Pass
25.00 1351 2230 Pass
3150 12.54 2150 Pass
40.00 11.63 2020 Pass
5000 10.78 18.80 Pasé
63.00 983 17.60 Pass
80.00 918 16.60 Pass
100.00 8.49 15.90 Pass
125.00 7.73 15.70 Pass
160.00 7.20 15.50 Pass
200.00 7.0 15.20 Pass
250.00 743 15.20 Pasé
315.00 7.15 15.20 Pass
400.00 7.49 15.70 Pass
500.00 7.97 16.00 Pass
630,00 8.48 16.60 Pass
800.00 9.24 17.30 Pass
1,000.00 10.02 18.10 Pass
1,250.00 10.78 18.90 Pass
1,600.00 1.71 19.80 Pass
2,000.00 12.58 2080 Pass
2,500.00 13.53 21.70 Pass
3,150.00 14.46 2260 Pass
4,000.00 15.47 2350 Pass }
5,000.00 16.42 2450 Pass i
6,300.00 17.41 2550 Pass
8,000.00 18.36 26.50 Pass
10,000.00 19.39 27.40 Pass
12,500.00 2038 2850 Pass
16,000.00 21.36 2950 Pass
20,000.00 2235 3040 Pass
— End of measurement results-
LARSON DAVIS - A PCB PIEZOTRONICS DIV ;
L ARSONDAVIS
Provo, UT 84601, United States A PCB PIEZOTRONICS DIV,
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N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  J[e=fiRk f a 1bration crtiricate
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING RVICES ,////_/;\\\\ gi:;g::'aet’e Number:2021000733]
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 it e B United Analyst and Engincering Consultant Co Ltd
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 No. 81 Soi Udonsuk 41, Sukhumvit Road,
Bangchak, Phra Khanong,
Bangkok, 10260, Thailand
Cert.No.:
Tl Model Number ~ LxT2 Procedure Number ~ D0001.8378
Page.:  10f3 Serial Number 0005408 Technician Ron Harris
* 1 3 Test Results Pass Calibration Date 21 Jan 2021
Certificate of Calibration f Callbration Do
it jtion  As M tured
Initial Condition - As Mantfacture Temperature 2348 °C £025°C
Equipment : PH Meter Description SoundTrack LT Class 2 Humidity 528 %RH +2.0%RH
Class 2 Sound Level Meter Static Pressure 8625 kPa 0.13kPa
Manufacturer : EcoSense Fifffiware.Reyision: 2:404
Model : pH100A Evaluation Method Tested electrically using Larson Davis PRMLxT2C S/N 071534 and a 12.0 pF capacitor to simulate
Sorlal Noas iC03342 m\\;:/r;phons capacitance. Data reported in dB re 20 jPa assuming a microphone sensitivity of 50.0
mv/Pa
1D No. : UAE.EFM.061/2562(ENV.pH01/62) Compliance Standards ~ Compliant to Manufacturer Specifications and the following standards when combined with

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(
(
(

Issue Date :

Used Item

27 October 2020
30 October 2020
2010-0936WSC-4

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
(25 + 25) °C

(50 + 15)%

In - house method :

Bangkok 10260

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

gl

Approved Signatory

Pornthippa Tameyakul
) Malee Butkruea
) Saithip Meangmai

4 November 2020

Warakorn Lerngagtrakul

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

ena3 lunIugu

A 0021246

Calibration Certificate from procedure D0001.8384:

ANSI $1.4-2014 Class 2
ANSI 1.4 (R2006) Type 2
ANSI $1.25 (R2007)

ANSI §1.43 (R2007) Type 2
ANSI 81.11 (R2009) Class 2

IEC 60651:2001 Type 2
IEC 60804:2000 Type 2
IEC 61252:2002

IEC 61672:2013 Class 2
IEC 61260:2001 Class 2

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (S)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17026:2017. Test points marked with a  in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

“This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at
approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis LXT Manual for SoundTrack LxT & SoundExpert Lxt, 1770.01 Rev O Supporting Firmware Version
4.0.5,2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 uPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

®[ ARSON DAVIS

accaepiTen) A PCB PIEZOTRONICS DIV.

Tont #2201

2021-121T12:47:48 Page 1 of 8 D0001.8407 Rev E

nasluniuay




Certificate Number 2021000735

Standards Used
Description CalDate  Cal Due Cal Standard
Hart Scientific 2626-S Humidity/Temperature Sensor 202005-12 2021-05-12 006943
SRS DS360 Ultra Low Distortion Generator 2021-01-05  2022-01-05 007118

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001

g:cn@nm\j
Cart #2201

20T1247:48 Page2 of 8

202

®[ ARSON DAVIS

A PCB PIEZOTRONICS DIV.

D0001.8407 Rev E

Certificate Number 2021000735

Z-weight Filter Response
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Frequency [Hz]

——Nominal Ml Deviation  —— Lower Limit — Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANS| §1.4:1983 (R2006) 5.1 and 8.2.1; ANSI $1.4-2014 Part 1: 5.5
Expanded

Frequency [Hz] Test Result [dB]  Deviation [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB) Result
6.31 -0.31 -0.31 111 033 0.15 Pass
63.10 -0.05 -0.05 -0.30 0.30 0.15 Pass
125.89 -0.04 -0.04 -0.30 0.30 0.15 Pass
251.19 -0.04 -0.04 -0.30 0.30 0.15 Pass
501.19 -0.02 -0.02 -0.30 0.30 0.15 Pass
1,000.00 0.00 0.00 -0.30 0.30 0.15 Pass
1,995.26 -0.02 -0.02 -0.30 030 0.15 Pass
3,981.07 0.00 0.00 -0.30 0.30 0.15 Pass
7,943.28 0.04 0.04 -0.30 030 0.15 Pass
15,848.93 0.07 0.07 042 0.32 0.15 Pass
19,952.62 -0.35 -0.35 -0.91 0.41 0.15 Pass

- End of measurement results--

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North

Provo, UT 84601, United States

716-684-0001
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Certificate Number 2021000735 Certificate Number 2021000735
A-weighted Broadband Log Linearity: 8,000.00 Hz Peak Rise Time
10
08 Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4
08 i i E: ded &
) Amplitude [dB] Duration [s] R B s o xpan
a o i Test Result [dB] Lower limit [dB] ~ Upper limit [dB] Uncertsinty [dB] Result
g o 13695 40 Negative Pulse 13452 133.04 135,04 015 Pass
S oo N = Positive Pulse 13451 133.03 135.03 0.15 Pass
E o2 30 Negative Pulse 13357 133.04 135,04 0.15 Pass
04 Posttive Pulse 133.58 133.03 135.08 0.15 Pass
06 End of measurement results--
a8
10 Positive Pulse Crest Factor
100 300 500 00 s00 1100 1300 1500
Level Injected [dB] 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Lil
wer Limit Jpper Limit Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| $1.4:1983 (R2006) 8.4.2
Broadband level linearity performed according to IEC 61672-3:2013 16 and ANS| $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013 Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI S1.4-2014 Part 1: 5.6, ANS| $1.43 (R2007) 6.2 135.95 3 OVLD +1.00 0.15% Pass
Level [dB] Error[dB]  Lowerlimit [dB] Upper limit [dB] LG e 5 £1.00 0.15% Pass
Uncertainty [dB] 125.95 3 +1.00 0.15% Pass
36.00 055 -0.70 0.70 0.16 Pass 5 £1.00 016+ Pass
37.00 052 .70 070 0.16 Pass 115.95 3 £1.00 015+ Pass
38.00 033 -0.70 0.70 0.16 Pass 5 £1.00 015 Pass
39.00 0.34 -0.70 0.70 0.16 Pass 105.95 3 £1.00 015 : Pass
40.00 0.26 -0.70 0.70 0.16 Pass 5 +1.00 015% Pass
41.00 017 -0.70 070 0.16 Pass nd of measurement results--
42.00 013 -0.70 070 016 Pass
43.00 012 0.70 070 017 Pass .
44.00 0.10 0.70 0.70 0417 Pass Negative Pulse Crest Factor
45.00 006 -0.70 070 016 Pass
46.00 0.03 070 0.70 0.16 Pass 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
47.00 0.05 0.70 0.16 Pass Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2
48.00 002 070 0.16 Pass
49.00 0.00 0.70 0.16 Pass Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
o400 20 a0 06 Fass 135.95 3 ovLp £1.00 0.15% Pass
59.00 001 070 0.16 Pass
5 ovLD £1.00 015% Pass
64.00 =001 070 0.16 Pass 125.95 3 013 £1.00 015% Pass
69.00 -0.01 070 0.16 Pass 5 013 £1.00 015% Pass
74.00 -0.02 0.70 0.16 Pass 115.95 3 -0.13 £1.00 0154 Pass
79.00 -0.02 070 016 Pass 5 012 +1.00 015% Pass
84.00 -0.01 0.70 0.16 Pass 105.95 3 0.14 £1.00 0.15% Pass
89.00 -0.01 0.70 0.16 Pass 5 -0.14 +1.00 015% Pass
94.00 -0.01 0.70 0.16 Pass -- End of measurement results--
99.00 0.01 070 0.15 Pass
104.00 002 0.70 0.15 Pass Gain
109.00 002 0.70 0.15 Pass : y
114.00 0.00 0.70 0415 Pass Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANSI $1.4-2014 Part 3: 17.3 and 17.4
119.00 0.01 0.70 0.15 Pass Measurement TestResult [dB]  Lower limit [dB]  Upper limit [dB] L) Result |
124.00 0.01 070 015 Pass e lEyiI]
120,00 0.01 070 A5 Pass 0 dB Gain ) 93.97 93.90 94.10 0.15 Pass
5500 oai 070 iz it 0 dB Gain, Linearity 40.28 39.40 40.80 016 Pass
136,00 001 o0 Hi e OBA Low Range 94.00 93.90 94.10 015 Pass
a0 P 070 e Foss OBA Normal Range 94.00 93.20 94.80 015 Pass
138.00 0.01 0.70 015 Pass -- End of measurement results-—-
139.00 000 070 015 Pass

LARSON DAVIS - A PCB PIEZOTRONICS DIV.
1681 West 820 North
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Certificate Number 2021000735

Self-generated noise measured according to IEC 61672-3:2013 1.2 and ANSI $1.4-2014 Part 3: 11.2

Broadband Noise Floor

Certificate Number 2021000735

1/3-Octave

Self-Generated Noise

oy
Measurement Test Result [dB] Upper limit [dB] Result 2 }
g
A-weight Noise Floor 26.78 36,00 Pass 3 & |
C-weight Noise Floor 26.37 35.00 Pass T . |
Z-weight Noise Floor 3221 39.00 Pass g . |
8
s .
— End of measurement results-- @
10 100 1000 10000 100000 100000
Total Harmonic Distortion Frequency [Hz]
Measured using 1/3-Octave filters ~fi= Upper Limt
hiEs S Expanded
Measurement TestResult [dB]  Lower Limit[dB]  Upper Limit[aBl BR0L Result The SLM s set to low range.
10}H2 Signal 18508 15415 133,75 0.15 Pass Frequency [Hz] Test Result [dB] Upper limit [d4B] Result
THD -66.85 -58.00 0.01% Pass 6.30 18.99 24.60 P
. ass
e o End of measurement results o oor e 800 L 2500 Pes
N . 10.00 17.55 23.50 Pass
_ I _ — 1250 16.37 23.00 Pass
LARSON DAVIS - A PCB PIEZOTRONICS DIV @ 16.00 15.28 22.90 Pss
LARSON DAVIS
Provo, UT 84601, United States 25.00 14.08 22.30 Pass
716-684-0001 ‘AccREBITED. ARCHFIEZOTHONICS DIV. 31.50 12.80 21.50 Pass
40.00 12.16 20.20 Pass
2021-1:21T12:47:48 Page 6 of 8 D001 8407 Rev E 5000 10.99 18.80 Pags
63.00 10.41 17.60 Pass
80.00 9.87 16.60 Pass
100.00 8.44 15.90 Pass
125,00 8.10 15.70 Pass
160.00 7.30 15.50 Pass
200.00 7.36 15.20 Pass
250.00 7.24 15.20 Pass
315.00 7.19 15.20 Pass
400.00 7.44 15.70 Pass
500.00 7.92 16.00 Pass
630.00 8.49 16.60 Pass
800.00 9.12 17.30 Pass
1,000.00 9.85 18.10 Pass
1,250.00 10.74 18.90 Pass
1,600.00 1154 19.80 Pass
2,000.00 12.45 20.80 Pass
2,500.00 1335 21.70 Pass
3,150.00 14.31 22,60 Pass
4,000.00 15.36 23.50 Pass
5,000.00 16.40 24.50 Pass
6,300.00 17.24 25.50 Pass
8,000.00 18.19 26.50 Pass
10,000.00 19.30 27.40 Pass
12,500.00 2020 28.50 Pass
16,000.00 2124 29.50 Pass
20,000.00 2223 30.40 Pass
~ End of measurement results—
LARSON DAVIS - A PCB PIEZOTRONICS DIV, @
LARSON DAVIS
Provo, UT 84601, United States 3
b ¢ aeamrrin A PCB PIEZOTRONICS DIV,
2020120124748 Page 7 of 8 D000L8407 Rev E
onanshuaiuay '
! tanaslunduay
Certificate Number 2021000735
-- End of Report—-
Signatory: _Rown Harris Cert.No.: 20CH1648
_ __ Page.  20f3
L'ARSON DAVIS - A PCB PIEZOTRONICS DIV. @ ) - o omm
1681 West 820 Niotth L A RSON DAVIb Condition of this calibration result
Provo, UT 84601, United States 1. Reference Standard Instrument =
(RccaEDWED) A PCB PIEZOTRONICS DIV.
716-684-0001 e Instrument Serial No. 1D No. Cert. No. Due Date
2021-1-21T12:47:48 Page 8 of 8 DO001.8407 Rev E 1) Document Process Calibrator 43160066 130RC092 20E1369 15 Apr 2021
2) Ref. Standard Thermometer 2188080 130RC044 1911510 27 Nov 2020

tanaslunduay

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

2. Certified Reference Materials

: The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.985 CPA chem
pH 10.008 CPA chem

Lot No.
699313
706696
699315

Exp. date
16 July 2021
06 Sep 2021
16 July 2021

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

Calibration Results
Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage

Unit Under Value Voltage Actual Reading Measurement factor

= Inpiig (:mV) K

pH mV mV pH

pH Meter 4.00 177.48 7T 4.01 0.58 2.00
S/N.: JC03342 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

L’e)ﬂﬁﬁ"l&'ﬁ%

a 1027815




Cert.No.: 20CH1648
Page.: 30of3
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mV) (%) k
pH Electrode 4.008 4.01 171 0.0079 2.00
SIN.: 200729SIA605377 6.985 7.00 -4 0.0093 2.00
6.985 7.00 -5 0.011 2.00
10.008 10.01 -180 0.013 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : YSI Environmental
- Serial No. : 200729SIA605377
Dimension of probe;
- Length : 110 mm.
- Diameter : 12
- Immersion Depth : 100 mm.
C uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
25.0 25.005 248 -0.205 0.20 2.00
30.0 30.003 29.8 -0.203 0.20 2.00
35.0 35.006 34.8 -0.206 0.20 2.00

Remark : - UUC* = Unit Under Calibration

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 %.
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Certificate of Instrument for Environment Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Air Quality Analysis.
1 |Analytical Balance ﬂ%mw’!uaxaaaLLmuaaaﬁ%wm (TSP) Mettler-Toledo AB204-S / National Food Institute, 2100856-001-02 8 Dec 20 7 Dec 21 -
(Readability 0.1 mg) Huavossvualiiiu 10 luaseu (PM10) 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)
Certified Laboratory ISO/IEC 17025

Certificate Page 1/1




CTISI-TIS 17025

CALIBRATION 00

Calibration Certificate

2100856-001-01
2100856-001-02
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Substitute for Certificate No.:
Certificate No.:

Client name:

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1of 5
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S
Serial No.: 1128312528
ID No. UAE.AIR.019/2550
Order No.: 2100856

Operation No.: 2100856-001

Date of Receipt: 8 December 2020

Date of Calibration: 8 December 2020

Calibrated by  Mr.Taveesak Seilee Approved by

Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Responsible for the Technical Management Team

Date of Issue: 21 December 2020

The are fora of 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 beyjeproduced other
than in full_except with the prior written approval of the National Food Institute. A0

9

F-CS-011 Revision: 00 Date: 14-12-61

Food Institute, Minic

] 3
NSC-TISI-TIS 17025 ) e r
CALIBRATION 0061

Calibration Report

2100856-001-02

Electronic Balance

Certificate No.:
Equipment: Manufacturer:  METTLER TOLEDO

Model: AB204-5 Resolution:  0.0001 g

Serial No.: 1128312528 1D No.: UAEAIR.019/2550
Capacity: 220 g
Date of Calibration: 8 December 2020
Conditi Ambient 188 + 03 °C
Place of Calibration: Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition

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

Page 2 of 5

Relative Humidty: 53 = 2 %

2. Reference Standards:

Standard Weight Class E2 1mg to 2009 B505567572 TCS M2004040S 9 April 2021
Thermo-Hygro Meter PONPE 490 NFLBTH 004/58 Quality Reborn QR20-0194 7 February 2021
3. This certification is traceable to SI 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.
1. Repeatability of Reading:
Nominal Value (g ) Standard Deviation of Reading (g)
10 0.000048
20 0.000042

2. Off-Center Error:
A mass of 5 g was placed and moved to various position on pan.

‘The balance reading obtained is given in the table.

g Q
0
1 2 3 4 5 6 (Maximum Difference)
(9 )1C g )1C 9 )ICg)]|C g )ICg) (g )

5.0000 | 50001 | 50000 | 50000 | 5.0000 | 5.0000 0.0001
Land1 Lﬁg%ﬂﬂﬂl
9

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

CALIBRATI

DR

NSC-TISI-TIS 17025
00

Calibration Report

Certificate No. 2100856-001-02

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: AB204-S Resolution:  0.0001 g

ID No.: UAE.AIR.019/2550

Capacity: 220 g

Date of Calibration: 8 December 2020 Page 3 of 5
Calibration Results:  (C
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Test Weight by filter pan)
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 ) (g ) (g ) (g ) (£ 9 ) &
Unload 0.00000 0.0000 0.0000 0.000088 200
001 001000 00100 0.0000 0.000088 200
0.05 0.05000 0.0500 0.0000 0.000088 2.00
01 0.10001 0.1000 0.0000 0.000088 200
05 0.50001 0.5000 0.0000 0.000088 200
1 1.00001 1.0000 0.0000 0.000088 200
2 2.00002 2.0000 0.0000 0.000089 200
3 3.00003 3.0000 0.0000 0.000089 200
4 400004 4.0000 0.0000 0.000090 200
5 5.00002 5.0000 0.0000 0.000089 200
10 10.00001 99999 0.0001 0.000091 200
15 15.00003 14.9999 0.0001 0.000092 200
20 20.00003 19.9999 0.0001 0.000095 200

lﬂﬂiﬂﬁ%ﬂﬂﬂlﬂ

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

ute, Ministry of Indt

NSC-TISI.TIS 17025
CALIBRATION 0061

Calibration Report

Certificate N 2100856-001-02

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: AB204-S Resolution:  0.0001 g

Serial No.: 1128312528 ID No.: UAEAIR.019/2550
Capacity: 220 g
Page 4 of 5

Date of Calibration: 8 December 2020

i Conditif Ambient 188 + 03 °C  Relative Humidity: 53 = 2 %
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 Calibration of Weighing Machines : 2006

2. Reference Standards:

Reference Standard ~ Model Serial No.  Calibrated By ~(Certificate No. ~ Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M2004040S 9 April 2021
Instrument Model Serial No.  Calibrated By ~Certificate No. ~ Due Date
‘Thermo-Hygro Meter PONPE 490 NFLBTH 004/58 Quality Reborn QR20-0194 7 February 2021

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 calbration only.
Calibration Results:

1. Repeatability of Reading:

Nominal Value ( g ) Standard Deviation of Reading (9)
100 0.000032
200 0.000032

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.

(o]
Jollo)
O
1 2 3 4 5 3 (Maximum Difference)
(g )]Cog)lCe)ICe)]Cag)lCg) (g )
| 45.0999 | 40.9908 | 40,0900 | 499909 | 40,009

49.9999 0.0001
i e GHY

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




Calibration Report

Certificate No.: 2100856-001-02

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AB204-S Resolution:  0.0001 g
Serial No.: 1128312528 ID No.: UAEAIR.019/2550
Capacity: 220 g
Date of Calibration: 8 December 2020 Page 5 of 5

Calibration Results:  (Continued)
Calibration Range: ~ 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 ) (g ) (9 ) (g ) (x g ) k

Unload 0.00000 0.0000 0.0000 0.000085 200
0.1 0.10001 0.1000 0.0000 0.000085 2.00
05 0.50001 0.5000 0.0000 0.000085 2.00

1 1.00001 1.0000 0.0000 0.000085 2.00

5 5.00002 5.0000 0.0000 0.000086 2.00

10 10.00001 10.0000 0.0000 0.000088 2.00

20 20.00003 20.0000 0.0000 0.000093 2.00

50 50.00004 49.9999 0.0001 0.00011 200

7 70.00007 70.0000 0.0001 0.00013 200
100 100.00009 99.9999 0.0002 0.00016 200
150 150.00013 150.0000 0.0001 0.00021 200
200 200.00016 200.0001 0.0001 0.00028 200

Remark: Edited Calibration Results.

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

level of confidence of approximately 95 %.
Lan a:r@m;u AN
9

-- End

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

rict, Bang Phlat District, Bangkok 10
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CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2102572-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 0of 5

i Balance

Manufacturer: METTLER TOLEDO
odi AB254-5/FACT

Serial No.: B108115858
ID No. UAE.AIR.016/2555
Order No.: 2102572

Operation No.: 2102572 -001

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 d 95%

“This Certficate 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 stgndards and to the
units of measurement realized at the corresponding national standards laboratory. This certif e

than in full except with the prior written approval of the National Food Institute. (5] WWN

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

National Food Institute, Ministry of Industry, Thailand \f

fin Road, Bang Yi Khar ang Phist District, Bangkok 1070

88 Fax : +66 () 24 Website : www.nflor ~mall : cal@nfi

Calibration Report

Certificate No.: 2102572-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  AB204-S/FACT Resolution:  0.0001 g
Serial No.: B108115858 1D No.: UAEAIR.016/2555
Capacity: 220 ¢
Date of Calibration: 26 April 2021 Page20f 5

Environment Condition: Ambient Temperature: 220 + 0.2 °C  Relative Humidity: 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 C:

1. Calibration Method:
2. Reference Standards:

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

Reference Standard Model Serial N Calibrated By ~ Certificate N 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 PONPE490  NFLBTH 004/18
3. This certification is traceable to ST UNIT
4. This certificate was certified only for the instrument we calibrated.

Quality Reborn QR21-0300 15 February 2022

5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading (g)
100 0.000000
200 0.000042
2. Off-Center Error:
Amassof 50 g was placed and moved o various position on pan.

‘The balance reading obtzined is given in the table.

1 2 3 4 5 6 (Maximum Difference)
(g )|Ce]CodlC g )lCo)|C o) C g )
50.0001 | 500001 | s0.0001 | so.o002 | s0.0002 | 50.0001 0.0001

Vo

naslumuay

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

National Food Institute, Ministry of Industry, Thailand \{

008 Sol 36, Arun Amarin Road,

NSC-TISLTIS 17025 Tel : +
CALIBRATION 0061

@ euea 8

Calibration Report

Cel

icate No.: 2102572-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Model: AB204-S/FACT Resolution: 00001 g

Serial No.: 5108115858 1D No.: UAEAIR016/2555
Capacity: 220 g

Date of Calibration: 26 April 2021 Page3of 5

Calibration Results:  (Continued)

Calibration Range: 0-200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g (g ) (g ) (g ) (2 9 ) k

Unload 0.00000 00000 0.0000 0.000082 2.00
01 0.10000 0.1000 0.0000 0.000082 200
05 0.49999 05000 0.0000 0.000083 200

1 0.99999 1.0000 0.0000 0.000086 2.00

2 1.99999 2.0000 0.0000 0.000084 2.00

s 4.99908 5.0000 0.0000 0.000084 200

10 10.00003 10.0000 0.0000 0.00011 200

15 15.00001 15.0000 0.0000 0.00012 200

2 20.00004 20.0000 0.0000 0.00013 2.00

30 30.00006 30.0001 0.0000 0.00015 2.00

40 40.00000 40.0001 -0.0001 0.00014 200

50 49.99999 50.0002 -0.0002 0.00015 200

70 70.00003 70.0002 -0.0002 0.00019 200
100 99.99997 100.0003 -0.0003 0.00020 2.00
150 149.99997 150.0004 -0.0004 0.00027 200
200 199.99999 200.0005 -0.0005 0.00043 200

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

level of confidence of approximately 95 %.
an mi% GHY

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

Certificate No.: 2102572-001-01
Equipment Electronic Balance Manufacturer:  METTLER TOLEDO

Model:  AB204-S/FACT Resolution:  0.0001 g

Serial No.: B108115858 1D No.: UAEAIR016/2555

Capacity: 220 g
Date of Calibrati 26 April 2021 Page 4 of 5
Environment Condition: Ambient Temperature: 22.0 + 0.2 °C  Relative Humidity: 48+ 2 %

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

Balance Room (306), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

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 Cizss £2 1-500mg 15880 Tcs M20111855 28 November 2021
Standard Weight Ciass E2 1-500g TCs M20111965 28 November 2021
Instrument Model 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 certfied only for the instrument we calibrated.

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

1. Repeatability of Reading:
Nominal Value (g ) Standard Deviation of Reading (g)

10 0.0000

2 0.0000

2. Off-Center Errol

A mass of 5 g was placed and moved to various position on pan.

‘The balance reading obtaned is given in the table.

1 2 3 % 5 6 (Maximum Difference)
(9 )] Co ) C g )|Cg)|Cg)]Cg ) (9
5.0000 5.0002 \ 5.0001 5.0001 5.0000 5.0000 0.0002
o '
F-C5-012 Revision: 00 Date: 14-12-61 NI ENAIUAN
9
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NSC-TISI-TIS 17025 Tl
CALIBRATION 0061

ood Institute, Ministry of Industry, Thailand %\%

Nfi

a g N e
Calibration Report
Certificate No.: 2102572-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model:  AB204-5/FACT Resolution: 00001 g
Serial No.: B108115858 D No.: UAEAIR016/2555
Capacity: 220 g
Date of Calibration: 26 pril 2021 Page 5 of 5
Calibration Results:  (Continued)
Calibration Range: ~ 0-200g
n 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 ) : 9 ) k
Unload 0.00000 0.0000 0.0000 0.000082 200
001 0.01000 00100 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 05000 0.0000 0.000083 200
1 0.99999 1.0000 00000 0.000086 200
2 1.99999 20000 00000 0.000084 200
3 2.99998 3.0000 0.0000 0.000087 200
4 3.99999 4.0000 0.0000 0.000085 200
5 4.99998 5.0000 0.0000 0.000084 2,00
10 10.00003 100000 0.0000 0.00011 2,00
15 15.00001 15.0000 0.0000 0.00012 200
2 2000004 20.0000 0.0000 0.00013 200

The reported uncertai
level of confidence of approximately 95 %.

tandn?

=== End -

of measurement was based on 2 standard uncertainty multiplied by a coverage factor & , providing a

UaN
3
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Certificate of Instrument for Environment Quality Analysis.

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Water Quality Analysis.
1 [pH Meter AdunsA-Ae (pH at 25 °C) Mettler-Toledo Seven Easy S20 / National Food Institute, 2101930-001-01 17 Mar 21 -
123052512 Ministry of Industry, Thailand
2 |pH Meter Hanna HI2211 / National Food Institute, 2102015-001-01 17 Mar 21 -
Instrument 8165345 Ministry of Industry, Thailand
3 |Turbidity Meter ﬂmmju (Turbidity) Oakton T100IR / Technology Promotion Association 20CH1186 13 Aug 20 -
1120501017 (Thailand-Japan)
4 [Analytical Balance Usnaansuniuaesyisuin (Total Mettler-Toledo AX105DR / National Food Institute, 2100859-001-01 8 Dec 20 -
Suspended Solids)
(Readability 0.01 mg) 1122100406 Ministry of Industry, Thailand
5 |Analytical Balance = 3 < s Mettler-Toledo XSR205DU / Calibration Laboratory 2102573-001-01 26 Apr 21 -
YSunamnaasianuaiazatule (Total
(Readability 0.01 mg) Dissolved Solids) C009071872 Mettler-Toledo (Thailand) Limited
6 |Hot Air Oven Memmert UF55/ Technology Promotion Association 21TM813 21 Apr 21 )
B212.0411 (Thailand-Japan)
7 |UV-VIS Spectrophotometer Fawls (Sulfate; SO4) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
8 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 25 Jan 21 -
2021-064
9 |Atomic Absorption ‘lJ%mmmﬁﬂﬁylwm (Total Iron; Fe) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 4 Feb 21 -
Spectrometer (AAS) a1sny (Arsenic; As) Technologies AA240FS / Technological Research (TISTR). 335/64
wARLiew (Cadmium; Cd) MY13160001
Ay (Lead; Pb)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1/1
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NSC-TISI-TIS 17025 3
CALIBRATION 0061

Calibration Certificate
Certificate No.: 2101930-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 10f 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212
ID No.: UAE.WAS.003/2553
Order No.: 2101930
Operation No.: 2101930-001
Date of Receipt: 10 March 2021
Date of Calibration: 17 March 2021
Calibrated by MrManas Somsak Approved by / .
Expert (Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 19 March 2021 Responsible for the Technical Management Team
for 3
This Certificate is 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 o recognized national standards and to the units of measurement realized at the
cormesponding national standards laboratory. This certiicate may not be reproduced other than in full_except with the prior wrien approval of the
National Food Instute.

F-C5-009 Revision: 00 Date: 14-12-61 9

National Food Institute, Ministry of Industry

008 Soi 36, Arun Amann Road, Bang Y

NSC-TISI-TIS 17025 | +66 (0) & 5688 Fa 5
CALIBRATION 0061

Calibration Report

Certificate No.: 2101930-001-01
Equipment: pH Meter 001pH ; 1mv

Manufacturer: - METTLER TOLEDO Model: SevenEasy pH

SerialNo.: 1230525212 Bench top

1D No.: UAE WAS.003/2553
Date of C: 17 March 2021 Page2of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: (233 15 ) Relative Humidity: (535 +5 ) %
Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method In house method : W-CC-002 based on direct g¢ nd certified
reference material (CRM)
2. Reference Standards / Certified Reference Material
Instrumants Sorial /1D 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 NFIBTHO03/17 PONPE QR20-1578 21 September 2021
Cerified Reference Material Lot.No, Manufacturer RefN Expire
2.4 pH buffer 4.008 (Primary pH buffer Solution) 710048 CPAchem PH216.L5 2 October 2022
2.5 pH buffer 6.865 (Primary pH buffer Solution) 710049 CPAchem PH217.L5 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 certification is traceable to The Intenational System of Unit (SI Unit)
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration 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-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292

3.4 Certified Reference Material No. 2.4 10 2.6

35 Certfied Reference Material No. 2.7

traceable to  Primary measurement method- Hamed cell using calibrated
thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certfied by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025

traceableto  BIM RefN HI-7 LotN 30.04.2020; BIM RefN HI-9 LotN 28.05.2020; BIM

RefN HI-8 LotN 30.04.2021
Standard Solution preparat

RefN HI-10 LotN 26.05.2020. The
nd certfied by CPAchem Ltd is

accredited to ISO 17034 and ISO/IEC 17025

4. This certficate was certified only for the instrument we calbrated.

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

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

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2101930-001-01
Equipment: PH Meter Resolution: 0.01pH ; 1mV
Manufacturer:  METTLER TOLEDO SevenEasy pH
SerialNo: 1230525212 Type: Bench top
D No: UAE WAS 00312553
Date of Calibrati 17 March 2021 Page3ofs
Calibration Results:
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
(mv) mv oH (2mv) (k)
0.00 414118 414 0.00 058 200
200 205811 206 200 058 200
400 177.461 178 400 058 200
6.00 59.160 59 6.00 058 200
7.00 0.000 0 7.00 0.58 200
800 59,158 59 800 058 200
10.00 177461 77 1000 058 200
12.00 -295.812 -296 12.00 0.58 200
14.00 414118 44 14.00 058 200
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )
Equipment: PH Electrode Type: ‘Combined Electrode
Manufacturer:  METTLER TOLEDO Model InLab Solds
Serial No.: 2453043 1D.No. NA
Performance of Electrode system (Three-Point Calibration at pH4, pHT and pH10)
Certified Value Average Indicator Reading Uncertainty Coverage Factor
@25°C (pH) PH mv (tpH) (k)
4008 401 186 0.0071 200
o75
6.866 6.87 21 0.0075 200
6866 687 21 0.0075 200
%0
10.008 10.01 -161 0.0093 200
6.985 699 14 0.0093 200

F-C5-012 Revision: 00 Date: 14-12-61 tan a151N AIU F’l N

NSC-TISLTIS 17025
CALIBRATION 0061

Calibration Report

fi

Certificate No.: 2101930-001-01
Equipment: Digital Thermometer with RTD (pH Meter)

Resolution: ~ 0.1°C Model:  SevenEasy pH

Serial N 1230525212 IDNo.:  UAEWAS 00312553

Manufacturer:  METTLER TOLEDO
Date of Calibration: 17 March 2021 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 23 °c 1 ec

Relative Humidity 5% = 2 %
Condition of this results of Calibration:

1. Calibration Method - In house method: W-TE-025 by comparison with standard thermormeter.
- The Calibration is determined by comparing with  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. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 767/63 04-Jun-21 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332
Support Equipment - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This certificate is traceable to Interational System of

Units (S1 Units).

4, This certficate 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.

D After adjustment

6. Condition of Calibrated item : Good

7. Result of Calibration

Without adjustment

a2

F-CS-012 Revision: 00 Dat
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NSC-TISI-TIS 17025
CALIBRATION 0061

nal Food Institute, Ministry of Industry

Calibration Report

Certificate No.: 2101930-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution:  0.1°C Model: ~ SevenEasy pH
Serial No.: 1230525212 IDNo.:  UAEWAS.003/2553
Manufacturer:  METTLER TOLEDO

Date of Calibration: 17 March 2021

Page 50f 5

Calibration point:

Calibration result:

- The probe was immersed in liquid bath or dry bath to a minimum depth of

- Description of probe, model

Dimension of probe : Diameter

Sheath material

15.0,25.0 and 35.0

Stainless Steel

35 mm,

100 mm.
SN -

Length 120 mm,

Standard
UUC*Reading  (0) o gy | Correction Value (€) Uncerialng,
" + (')
15.2 15.003 -02 0.099
252 25,003 02 0,009
352 35.007 02 0.089

Note

- UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k=

‘approximately 95 %.

End

, providing a level of confidence of

s

F-CS-012 Revision: 00 Date: 14-12-61
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CALIBRATION 0061 >

Calibration Certificate

Certificate No.:
Client name:
Addres:

2102015-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260

Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI 2211

Serial No.: 08165345

ID No.: UAE.WAT.004/2556
Order No.: 2102015

Operation No.: 2102015-001

Date of Rec: 16 March 2021

Date of Calibration: 17 March 2021

Calibrated by

Mr.Manas Somsak

Approved by %

Expert (Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 19 March 2021 Responsible for the Technical Management Team
are for a confidence pi y

‘This Certifcate is issued in accordance with the conditions of accreditation granted by the Thai Lanarmry Accreditation Scheme which has assessed
the maasummam capabilty of the laboratory and its traceabilty to recognized national standard the units of measurement realized at the
corresponding national standards laboratory. This certficate may not be reproduced other than in S except with the prior writen approval of the

Nulmnal Food Institute.
T EAIUAN
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National Food Institute, Ministry of Industry, Thailand
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CALIBRATION 0061

Calibration Report

Certificate No.: 2102015-001-01
Equipment: pH Meter Resolution: 0.01pH ; 0.4 mV
Manufacturer: HANNA INSTRUMENTS Model: HI2211
SerialNo.: 08165345 Ty Benchtop
1D No.: UAE WAT.00412556
Date of Cali 17 March 2021 Page20f5
Location: Chemical Calibration Laboratory, National Food Institute:
Environment Condition: Ambient Temperature: (233 £ 15 ) ‘C Relative Humidity: ( 535 £5) %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1.Calibration Method In house method : W-CC-002 based on by and certified
reference material (CRM)
2. Reference Standards / Certfied Reference Material
Instruments Serial/ID No. Manufacturer Certificate No. Due Date
24 DC Vottage Calibrator 2709007 Fiuke SCL-20F-0682 17 June 2021
2.2 Digital Thermometer 2709007 Fluke ©C 630609-01 30 October 2021
233 Thermo-Hygro Meter NFLBTHO03/17 PONPE QR20-1578 21 September 2021
Certified Reference Material Lot. No. Manufacturer RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 710048 CPAchem PH216.5 2 October 2022
2.5 pH buffer 6.865 (Primary pH buffer Solution) 710049 CPAchem PH217L5 2 October 2022
2.6 pH buffer 10.01 (Primary pH buffer Solution) 710050 CPAchem PH220L5 2 October 2021
2.7 pH buffer 7.00 (Standard pH buffer Soluton) 710051 CPAchem PHI07.5 2 October 2021
3 is traceable to The | ] f Unit (S1 Unit)
34 Instruments No.2.1 through 17025 Laboratory No.0075
3.2 Instruments No.2.2 through 17025 Laboratory
3.3 Instruments No.2.3 through 17025 Labo
3.4 Certiied Reference Material No. 2410 2.6 traceableto  Primary measurement method- Hamed cell using calibrated
thermometer, barometer, and nanovolimeter.The Standard Solution
reparation and certified by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025
3.5 Certified Reference Material No. 2.7 traceable to  BIM RefN HI-7 Lot 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

‘accredited to ISO 17034 and ISO/IEC 17025

F-CS-012 Revision: 00 Date: 14-12-61
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CALIBRATION 0061

Calibration Report

Certificate No.: 2102015-001-01

Equipment: pH Meter Resolution:  0.01pH ; 0.1 mV.
Manufacturer:  HANNA INSTRUMENTS Mod HI2211
SerialNo: 08165345 Type: Bench top
1D No. UAE.WAT.004/2556
Date of 17 March 2021 Page3 of 5
Calibration Results:
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Romial DC Voltage Standard Average Indicator Reading Uncertainty | Coverage Factor
H (mv) - o (2mv) (k)
000 414118 414 0.00 058 200
200 295811 205.7 200 0063 200
400 177.461 1775 400 0,063 200
6.00 59.160 592 6.00 0.063 200
7.00 0.000 01 7.00 0.063 200
800 -59.158. 591 8.00 0,063 200
10.00 77461 4773 10.00 0083 200
12,00 295812 2956 1200 0.063 200
14.00 414118 414 14.00 058 200

2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C )

Equipment: PH Electrode Type: Combined Electrode
Manufacturer:  HANNA INSTRUMENTS  Model: HI1131
Serial No.: 05512F2N ID.No. NiA
Performance of Electrode system  (Three-Point Calibration at pHd, pH7 and pH10)
Certified Value Average Indicator Reading Relative Slope (%) Uncertainty Coverage Factor
@25°C (pH) pH mv (£pH) (k)
4008 401 165.0 0.0071 200
958
6.866 6.67 29 0.0075 200
6.866 687 29 0.0075 200
945
10.008 1001 727 0.0093 200
6.985 6.99 40 0.0083 200

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

Certificate No.: 2102015-001-01
Equipment: Digital Thermometer with RTD (pH Meter)

Resolution: 01°C Model:  HI2211

Serial No.: 08165345 1D No.: UAE.WAT.004/2556

Manufacturer:  HANNA INSTRUMENTS

Date of Calibration: 17 March 2021 Pagedof 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 28 + 1%

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. Certificate No. Due Date Through
HANDHELD THERMOMETER 1523 2118154
PSL-T 767/63 04-Jun-21 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332
Support Equipment - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 34159212

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

5. This result of 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 l:, After adjustment
F-CS-012 Revision: 00 Date: 14-12-61 an a—ls‘lu AMUAN
1
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CALIBRATION 0061

Calibration Report

Certificate No.: 2102015-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: ~ 0.1°C Model: ~ HI 2211
SerialNo.: 08165345 IDNo.:  UAEWAT.004/2556

Manufacturer:  HANNA INSTRUMENTS

Date of Calibration: 17 March 2021 Page 5of 5

Calibration point: 15.0,25.0 and 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 - SN -
Dimension of probe : Diemeter 35 mm, Length 100 mm
Sheath material Stainless Steel
Standard
UUC*Reading  (°C) . Correction Value (°C) Uncertelaty,
Temperature (°C) £ e
149 15.003 0.1 0.009
250 25,003 00 0.009
350 35.007 00 0.009

Note

~UUC* : Unit Under Calibration

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a level of confidence of

approximately 95 %.

F-CS-012 Revision: 00 Date: 14-12-61 tang 5131' AMIUAN
9

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

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

TEL.0-2717-300024  FAX.0-2719-9484

Cert.No.: 20CH1186

Certificate of Calibration Page.: 102
Equipment : Turbidity Meter
Manufacturer : Oakton
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.LAB.056/2563
Condition As-Received: New Item
Received Date : 10 August 2020
Calibration Date : 13 August 2020
Reference : 2008-0373WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : maj& 3

Approved Signatory
(,) Pornthippa Tameyakul
(¥ ') Malee Butkruea
() Saithip Meangmai
Issue Date : 17 August 2020

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 Calibration and Testing Equipment Services.

@nasluAIuay
A 0005233

Cert.No.: 20CH1186

Page.: 20of 2
ration result

1. Reference Standard Instruments :
This certification is traceable to the International System of unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Model Serial No. ID No. Due date
1) Thermo-Hygrograph NSII-Q 1103328  130EC010 20H1607 2 July 2021
2) Electronic Balance AE200S NO03679 140RC001 19MM505 3 Oct 2020
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000343342 99.5%
2) Hydrazinium Sulfate HIMEDIA 0000332928 99.2%

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

Calibration result
Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.04 0.0095 2.1
20 20.4 0.41 2.00
100 101 0.76 2.00
400 406 1.6 220
800 802 21 213

Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

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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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2100859-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX105 DR
Serial No.: 1122100406
ID No. UAE.WAO0.004/2546
Order No.: 2100859

Operation No.: 2100859-001

Date of Receipt: 8 December 2020

Date of Calibration: 8 December 2020

-

Calibrated by~ Mr.Taveesak Seilee Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 14 December 2020 Responsible for the Technical Management Team
The are fora of 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 wprobiuced other
than in full_except with the prior written approval of the National Food Institute. 1ana3 I HAIUAN

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

NSC-TISI-TIS 17025 Te C 88 Fax : 466 (0) 2 .S Website
CALIBRATION 0061

National Food Instif
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Calibration Report

Certificate No.: 2100859-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX105 DR Resolution: 0.0001/0.00001 g
Serial No.: 1122100406 ID No.: UAEWAO.004/2546
capacity: 110 g
Date of Calibration: 8 December 2020 Page20f4

Conditi Ambient 239 + 01 °C RelatveHumidty: 41 + 15 %
Place of Calibration: Balance Roon, UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Callbration Method: NFI Method W-MA-001  In-House Method Based on UKAS LAB 14 Callbration of Weighing Machines : 2006
2. Reference Standards:

Standard Weight Class E2 1mg to 2009 B505567572 TCs M2004040S 9 April 2021
Instrument Model Serial No. Calibrated By ~ Certificate No. Due Date
Thermo-Hygro Meter PONPE490  NFLBTH 004/58 Quality Reborn QR20-0194 7 February 2021

3. This certification s traceable to ST UNIT

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

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

1. Repeatability of Reading:

Nominal Value (g ) Standard Deviation of Reading 9)
15 0.0000067
3 0.0000074
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 obtaired is given in the table.

loic]
S
JellRe)
1 2 3 4 5 6 (Maximum Difference)
(9 )1C 9 )1 0 )1C 9 )IC 9 )[Cg ) (g )

50.00000 | 50.00000 | 50.00000 | 50.00000 | 50.00000 | 50.00000 0. Tﬁof o8 j'l(%ll AN
9

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

Ministry of Industry, Thailand \/

= nf

NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Report

Certificate No.: 2100859-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX105 DR Resolution: 0.0001/0.00001 g
Serial No.: 1122100406 1D No.: UAE.WAO.004/2546
Capacity: 110 g
Date of Calibration: 8 December 2020 Page 3 of 4
librati :  (Continued)

Calibration Range: 0-30 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
(9 ) (9 ) (9 ) (g ) (x 9 ) k

Unload 0.000000 0.00000 0.00000 0.0000093 200
001 0.010003 0.00999 0.00001 0.0000095 200
0.02 0.020005 0.01999 0.00002 0.0000098 2.00
005 0.049996 0.04998 0.00002 0.000011 2.00

01 0.100010 0.09999 0.00002 0.000011 200

02 0.200010 0.20000 0.00001 0.000012 200

05 0.500011 0.50000 0.00001 0.000013 200

1 1.000007 1.00001 0.00000 0.000015 2.00

2 2000019 2.00000 0.00002 0.000017 200

s 5.000015 4.99999 0.00002 0.000020 2.00

10 10.000013 9.99998 0.00003 0.000026 200

2 20.000029 19.99999 0.00004 0.000040 2.00

30 30.000042 29.99997 0.00007 0.000052 2.00

L)
F-CS-012 Revision: 00 Date: 14-12-61 i F“I o

N:
CALIBRATION 0061

stitute, Ministry of Industry, Thailand ?./

Calibration Report

Certificate No.: 2100859-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AX105DR Resolution:  0.0001/0.00001 g
Serial No.: 1122100406 1D No.: UAEWAO.004/2546
Capacity: 110 g
Date of Calibration: 8 December 2020 Pagedof 4

Calibration Results: (Continued)

Calibration Range: 31-100 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 31 - 100 g ; Resolution: 0.0001 g )

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g ) g (g ) (g ) (* g ) k
40 40.00007 40.0001 0.0000 0.000073 2.00
45 45.00008 45.0001 0.0000 0.000079 2.00
50 50.00004 50.0000 0.0000 0.000076 2.00
55 55.00006 55.0001 0.0000 0.000081 2,00
60 60.00006 60.0000 0.0001 0.000086 2.00
65 65.00007 65.0001 0.0000 0.000093 200
70 70.00007 70.0001 0.0000 0.000099 2.00
75 75.00009 75.0001 0.0000 0.00011 200
80 80.00008 80.0001 0.0000 0.00011 200
85 85.00010 85.0001 0.0000 0.00012 2.00
% 90.00011 90.0001 0.0000 0.00013 2.00
100 100.00009 100.0001 0.0000 0.00014 200

‘The reported uncertainty of measurement was based on a standard uncertainty multiplied by 2 coverage factor  , providing a

level of confidence of approximately 95 %.
Lan ﬁ%mu GEY

- End -

F-CS-012 Revision: 00 Date: 14-12-61
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_______ 0061 e S CALIBRATION 0061
Calibration Certificate Calibration Report

Certificate No.: 2102573-001-01 Certificate No.: 2102573-001-01

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO

Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: XSR205DU Resolution: ~ 0.00001 g /0.0001 g

Bangchack, Prakhanong, Bangkok 10260 Serial No.: C009071872 1ID No.: UAE.WAOD.012/2563
Capacity: 819/220 g
Page 10f 4 Date of Calil i 26 April 2021 Page 20f 4
Environment Condition: Ambient Temperature: 23.2 0.1 °C  Relative Humidity: 48 = 2 %
. Place of Calibration: Balance Room (208), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Balnnice Condition of Equipment: Good Condition

Condition of This Results of Calibration:

Manufacturer: METTLER 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:

—_ Reference Standard ~ Model Serial No,  Calibrated By ~(Certificate No.  Due Date
Standard Weight Class E2 1-500mg. B308068554 TCS M21010975 12 January 2022
Standard Weight Class E2 1-500g B308068128 TCS M21010985 13 January 2022

Serial No.: €009071872 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

ID No.: UAE.WAO.012/2563 3. This certification is traceable to SI 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.
Order No.: 2102573 Calibration Results:

1. Repeatability of Reading:

Operation No.: 2102573 -001
Nominal Value (g ) Standard Deviation of Reading (g)
40 0.0000048
Date of Receipt: 26 April 2021 80 0.0000032
100 0.0000000
200 0.0000000
Date of Calibration: 26 April 2021 2. Off-Center Error:
A mass of 50 g wes placed and moved to various position on pan.
The balance reading obtaned is given in the table.
Calibrated by ~ Mr.Manas Somsak Approved by /% e ©
Expert ( Mr.Pheraphat Tuanjit ) jo]
Manager, Division of Calibration Laboratory e} fé)
Date of Issue: 29 April 2021 Responsible for the Technical Management Team = Izr .
2 4 5 6 Me
The AR a ity of ’ 95% 1 3 {Maximum Difference)
Conlconfconlcon]lcanlcan (g
This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme 50.00000 l 49.99999 | 5000001 | 50.00001 | 49,9998 | 50.00000 0.00001

which has assessed the measurement capabillty of the laboratory and its traceability to recognized national standrds and to,the
units of measurement realized at the corresponding national standards laboratory. This certificate may not ée e%uducat other
than in full except with the prior written approval of the National Food Institute. b ﬁ 19 uﬂ']Uﬂ'u F-C5-012 Revision: 00 Date: 14-12-61 3 1Uﬂu

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

National Food Institute, Ministry of Industry, Thailand

008 Soi 36, Arun Amarin Road, Bang

Q
NSCTISTIS 17025 Tel
CALIBRATION 0061

Mie—y |

h E-mal rflo NSC-TISITIS 17025 Tel ) aL
" CALIBRATION 0061

L2 BESE Fax

Calibration Report Calibration Report

Certificate No.: 2102573-001-01 Certificate No.: 2102573-001-01

Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g / 0.0001 g Model:  XSR2050U Resolution:  0.00001 g / 0.0001 g
Serial No.: C009071872 ID No.: UAEWAO.012/2563 Serial No.: C009071872 ID No.: UAE.WAO.012/2563

Capacity: 8107220 g Capacity: 819/220 g
Date of Calibrati 26 April 2021 Pagedof 4
Calibration Results: ~ (Continued)

Calibration Range: 0-200g

Calibrat

Date of Calibration: 26 pril 2021 Page3of4
Calibration Results: ~ (Continued)

Calibration Range:  0-200g

Calibration Adjustment: Internal Calibration

n Adjustment: Internal Calibration

" 3. Departure from Nominal Value: Range >B1 g to 200 g, : Resolution 0.0001
3. Departure from Nominal Value:  (Range 0- 81 g : Resolution 0.00001 g) P (RangI3EL g 20 . 5
Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
Nominal Value Standard Value Average Reading Correction Uncertainty | Coverage Factor
(g ) (g C ) (g ) £ 9 ) L3
(g ) (g ) (g ) (9 ) (* g ) Ls
[ 8199988 82,0000 -0.0001 0.00012 200
001 0.010002 0.01003 -0.00003 0.0000091 2,00
85 8490087 85.0000 -0.0001 0.00013 200
005 0.050004 0.05004 -0.00003 0.0000099 200
% 8900988 90,0000 -0.0001 0.00013 200
01 0.100000 0.10003 -0.00003 0000011 200
% 9499988 95.0000 -0.0001 0.00014 200
02 0.200002 0.20004 -0.00004 0.000011 200
100 100.00000 100.0000 0.0000 0.00015 200
05 0499999 0.50003 -0.00003 0.000014 2,00
110 109.99998 110.0000 0.0000 0.00016 200
1 1.000005 1.00001 0.00000 0.000014 2,00 E
120 11999999 120.0000 0.0000 0.00017 200
2 2.000006 2.00001 -0.00001 X .
il i 150 149.99990 150.0000 -0.0001 0.00020 200
2 3000011 200001 000000 0.000020 200 170 169.99989 170.0000 -0.0001 0.00023 200
4 4.000014 400002 -0.00001 0.000023 200 200 200.00009 200.0001 0.0000 0.00028 200
5 5.000002 500002 -0.00002 0.000020 2.00
10 9.999980 10.00002 -0.00004 0.000029 2,00
2 19.999988 20.00004 -0.00005 0.000037 200
50 49.999903 49.99997 -0.00006 0.000083 200
7 69.999891 6999995 -0.00006 0.00011 200
80 79.999871 7999994 -0.00007 0.00015 200
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor & , providing a “The reported uncertainty of measurement was based on a standard uncertainty multplied by a coverage factor  , providing a level
level of confidence of approximately 95 %. of confidence of approximately 95 %.

wnislmunu e S BNaTiIAIUAY

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




TECHNOLOGY PROMOTION

CCORPORATE SERVICES

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

Cert. No.: 21TM813
Page.: 1 0of 3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 55

Serial No. : B212.0411

ID No. : UAE.WAO.005/2556

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 : m
Approved Signatory

( ) Pornthippa Tameyakul

(¥) Malee Butkruea

() Suwit Imjai

Issue Date : 5 May 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

wnenslupaunu

A 0027599

Equipment : Hot Air Oven Cert. No.: 21TM813
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2104-00240C-2

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
‘emperature Source

Calibration uuc uuc Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (:c) (c) (£°C) (°c) (°C) | (#C) k
104.0 104.0 104.0 0.13 0.67 0.70 0.68 2
120.0 120.0 120.0 0.10 0.95 1.5 1.1 2
180.0 180.0 180.0 0.15 1.5 2.7 1.1 2

Calibration Measured Temperature ( °C )

Point Position

(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.712 | 103.853 | 104.189 | 104.213 | 103.803 | 103.832 | 104.026 | 103.775 | 103.703
120.0 119.714 | 119.841 | 120.552 | 120.326 | 119.231 | 119.293 | 120.117 | 119.826 | 119.721
180.0 179.624 | 179.511 | 180.806 | 180.572 | 178.397 | 178.663 | 180.344 | 179.807 | 179.691

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 i difference of res 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-
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Equipment : Hot Air Oven Cert. No.: 21TM813
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2104-00240C-2
Procedure Used :-

C: tion were using calibrati CP-0OT02 ing to direct
method with Data isition which with T Type T.

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 SI 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 : Close Environment during calibration
2 inni Finished
5 . Temp. (°C) 28 29
REL.Humid. (% ) 50 54
AC Supply ( Volt ) 221 222

8

/ Position : _|Ref. Std./ID No.:
<
A 1 18-18TC-01

2 18-18TC-02

3 18-18TC-03

Probe Installation Details : Dimension of Chamber : 4 18-18TC-04
a= 50 cm - 053 5 18-18TC-05
b= 50 om - 080 m 6 18-18TC-06
c= 50 cm - o7s m 7 18-18TC-07
Capacity = 030 m? L] 18-18TC08

9 (ref.) 18-18TC-09

wonanslaimaugil

a 1052723

TISTR

Request No. 25-64 / 0247 MTC. ACL.No. 335/ 64

CALIBRATION CERTIFICATE
NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies” Model AA240FS
Serial No. MY13160001
2. Working standard solution “Merck” , “PerkinElmer Pure”
Cadmium Lot No. 24-155CDY1, Chromium Lot No. 24-112CRAY1, Copper Lot No. 24-154CUY1, Iron Lot No.HC90432981,
Lead Lot No. 24-162PBY1, Manganese Lot No. 24-146MNY1, Nickel Lot No. 24-187NIY1, Zinc Lot No. 24-173ZNY1

SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsukd1, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)

REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “AccuStandard”
Cadmium Lot No. 0099663190, Chromium Lot No. 0101187438, Copper Lot No. 0101965266, Iron Lot No. 216025090,
Lead Lot No. 0104659412, Manganese Lot No. 0106301916, Nickel Lot No. 0984273115, Zinc Lot No. 216035069

CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/ at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/L at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 me/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mg/L
at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/L at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 mg/l at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 mg/L at 213.9 nm.Zn

AMBIENT CONDITIONS : Temperature 19.9 °C  Relative humidity 46 %

The Atomic Absorption Spectrophotometer set has been calibrated against
Reference Material traceable to National Institute of Standards and Technology ( NIST ) by The Analytical
Chemistry Laboratory. The results are attached herewith. - =

a
. > -
Approved b, s M i
(Mrs; Thippaya Junvee Fortune)
£ Director of Analyticai Chemistry Laboratory
Ref.©2025264011500187001
Calibration Date : 4 February 2021

|
Calibrated by ... Sﬂﬁ/w{u,
\
( Mr. Danai Sritho}'lgkum )

The results relate only to the items tested or calibrated,

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.

FM.BLMTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road), 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

Fax. (66) 0 2323 9165 Fax. (66) ia7 h
o anEslumugy

Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 x|, 5219, 5225, 5217




DQE DQE Services Co.,Ltd.

Services : : ’
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

NSCTISETIS 17025
CALIBRATION 0343

CERTIFICATE OF CALIBRATION

Certificate

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

Address: 3 Soi Udomsuk 41, it Road, Phrakt

Location of calibration ~ Laboratory 315

Manufacturer :  Agilent Technologies
Model : Cary 60

Serial No. : MY15410009

IDNo.: NA

Received Date : 29 May 2021
Calibration Date : 29 May 2021

Issue Date : 30 May 2021

Condition of Instrument : Used

Calibrated by : Ju J

(Mr.Tanawut Rittidach )

Approved by : ‘7{6 S"‘?f‘l

Technical Manager

SP21-015 Page 10f5

Bangkok 10260

(Miss Chonthicha Sangngern )

Quality Manager

The cali result lied only to the i item and was found e shown on date and
‘The measurement capability of the laboratory and its ity o recognized nati 0 the unit o atthe
standards laboratory. This cert be reproduced other than in full except with the prior written approval of the DQE
Services Co., Ltd.
FM-510-02 RO3 11/03/201
lai

DQE Services Co.,Ltd.
DQE : .
Q Services , , )
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

REPORT OF CALIBRATION

Certificate N

SP21-015 Page 2 of 5
Environment Condition: Ambient Temperature 25 + 5 ‘c

Relative humidity 50 + 15 %RH
Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 80102 11/7/2021
Absobance Standard set 25757 80105 11/7/2021
Wavelength Standard set 25806 80103 11/7/2021
Wavelength Standard set 25758 80104 11/7/2021

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

of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 90 nm./min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC :  Photometric 0.0001 Abs.

Wavelength 0.1 nm.

FM-510-02 R03 11/03/201

wenanslapauny

DQE —— DQE Services Co.Ltd.
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nenentins
REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 3 of 5
‘Wavelength Accuracy :
CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
(nm.) (nm.) (nm.) (nm.) k

241.72 242.0 -0.28 0.19 2.00
279.45 279.5 -0.05 0.19 2.00
287.81 2879 -0.09 0.19 2.00
334.06 3338 0.26 0.19 2.00
360.93 360.5 043 0.19 2.00
418.59 4182 039 0.19 2.00
44594 445.6 0.34 0.19 2.00
453.66 4533 0.36 0.19 2.00
460.02 459.8 0.22 0.19 2.00
536.59 536.7 -0.11 0.19 2.00
637.98 638.4 -0.42 0.19 2.00
431.38 4309 048 0.19 2.00
472.50 472.5 0.00 0.19 2.00
513.47 5134 0.07 0.19 2.00
528.88 5292 -0.32 0.19 2.00
573.17 573.5 -0.33 0.19 2.00
585.35 584.8 0.55 0.20 2.00
684.40 684.9 -0.50 0.19 2.00
740.72 740.4 0.32 0.19 2.00
748.55 749.0 -0.45 0.19 2.00
807.03 807.1 -0.07 0.19 2.00
879.28 879.4 -0.12 0.19 2.00

mnms‘laimuqu

FM-510-02 RO3 11/037201

DQE — DQE Services Co. Ltd.
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com o Sl
REPORT OF CALIBRATION
Certificate No. : SP21-015 Page 4 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRM:s Values | UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0042 2.00
0.5791 0.5767 0.0024 0.0042 2.00
20 1.0488 1.0444 0.0044 0.0042 2.00
2.1914 2.1841 0.0073 0.0092 2.00
0.0000 0.0001 -0.0001 0.0042 2.00
0.5618 0.5609 0.0009 0.0042 2.00
40 1.0260 1.0244 0.0016 0.0042 2.00
2.1259 2.1192 0.0067 0.0091 2.00
0.0000 0.0000 0.0000 0.0042 2.00
0.5240 0.5212 0.0028 0.0042 2.00
465 0.9639 0.9632 0.0007 0.0042 2.00
1.9788 1.9717 0.0071 0.0091 2.00
0.0000 -0.0001 0.0001 0.0042 2.00
0.5194 0.5184 0.0010 0.0042 2.00
>0l 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
0.5596 0.5593 0.0003 0.0042 2.00
633 1.0513 1.0505 0.0008 0.0042 2.00
1.9268 1.9217 0.0051 0.0092 2.00
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REPORT OF CALIBRATION

Certificate No. : SP21-015 Page 5 of 5

Photometric Accuracy :

Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor

(am.) (Abs) (Abs) (Abs) (Abs) k

235 0.0000 0.0001 -0.0001 0.0075 2.00
0.7498 0.7438 0.0060 0.0075 2.00

257 0.0000 0.0000 0.0000 0.0075 2.00
0.8712 0.8647 0.0065 0.0075 2.00

313 0.0000 0.0000 0.0000 0.0075 2.00
0.2920 0.2900 0.0020 0.0075 2.00

350 0.0000 0.0000 0.0000 0.0075 2.00
0.6459 0.6428 0.0031 0.0075 2.00

Remark : - UUC = Unit Under Calinration

- N/A = Not Avaiable

- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor k ,

‘which for a normal distribution nd ige p

- End of Certificate -

E Services Co.,Ltd.
DQE ' DQI )
Q Services . .
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NSCTISETIS 17025
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CERTIFICATE OF CALIBRATION

Certificate No. : SP21-008 Page 10of5

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

Address: 3 Soi Udomsuk 41, it Road, Phrakt Bangkok 10260
Location of calibration : Laboratory 315
E "

Manufacturer : Hitachi

Model : U-1900
Serial No. : 2021-064
ID N UAE.WAS.006/2552

Received Date : 25 January 2564
Calibration Date : 25 January 2564
Issue Date : 26 January 2564

Condition of Instrument : Used

Calibrated by : Su ~§ Approved by : M s

(Mr.Tanawut Rittidach ) (Miss Chonthicha Sangngern )
Technical Manager Quality Manager

‘The calibration result is applied only 1o the above calibrated item and was found accurate as shown on date and place of calibration only.
‘The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the

corresponding national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE

Services Co, Ltd.

FM-510-02 R03 11/03/201
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DQE Services Co..Ltd.
DQE Services
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

. - NSCTISETIS
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com iyt

REPORT OF CALIBRATION
Certificate No.:  SP21-008 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 e
Relative humidity 50+ 15 %RH
Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 80102 7/11/2021
Absobance Standard set 25757 80105 7/11/2021
Wavelength Standard set 25806 80103 7/11/2021
Wavelength Standard set 25758 80104 7/11/2021

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

of Standards and Technology (NIST) through Stara Scientific Limited

Spectral Band Width of UUC: 4.0 nm.

Scan Speed of UUC : 200 nm./min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC: Photometric  0.001 Abs.

Wavelength 0.1 nm.

FM-510-02 R03 11/03/2019

@nas luAIuaN

DQE S DQE Services Co. Ltd ‘
32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. : SP21-008 Page 3 of 5
‘Wavelength Accuracy :
CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.19 2.00
279.40 278.6 0.80 0.19 2.00
288.70 287.6 1.10 0.19 2.00
33422 333.6 0.62 0.19 2.00
361.26 360.6 0.66 0.19 2.00
418.48 418.0 0.48 0.19 2.00
446.70 4458 0.90 0.19 2.00
453.20 452.8 0.40 0.19 2.00
460.06 459.6 0.46 0.19 2.00
536.90 536.2 0.70 0.19 2.00
637.94 637.4 0.54 0.19 2.00
440.74 440.2 0.54 0.19 2.00
472.22 471.8 0.42 0.19 2.00
513.70 513.0 0.70 0.19 2.00
528.72 5282 0.52 0.19 2.00
574.60 574.0 0.60 0.19 2.00
585.48 584.8 0.68 0.19 2.00
684.63 684.0 0.63 0.19 2.00
740.27 739.8 0.47 0.19 2.00
748.28 747.8 0.48 0.19 2.00
807.16 806.6 0.56 0.19 2.00
879.70 879.0 0.70 0.19 2.00
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REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP21-008 Page 4 of 5 Certificate No. : SP21-008 Page 5 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRM:s Values UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
| m) (Abs) (Abs) (Abs) (Abs) k
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor s 0.0000 0.000 0.0000 0.0076 2.00
(nm.) (Abs) (Abs) (Abs) (Abs) k 0.7498 0.745 0.0048 0.0076 2.00
0.0000 0.000 0.0000 0.0042 2.00 . 0.0000 0.000 0.0000 0.0076 2.00
90 0.5791 0.577 0.0021 0.0042 2.00 - 0864 00072 0.0076 200
1.0488 1.045 0.0038 0.0042 2.00 . 0.0000 0.000 0.0000 0.0076 2.00
2.1914 2.183 0.0084 0.0092 2,00 02920 0290 0.0020 00076 200
0.0000 0.000 0.0000 0.0042 2.00 0 0.0000 0.000 0.0000 0.0076 2.00
440 0.5618 0.560 0.0018 0.0042 2.00 0.6459 0.632 0.0139 0.0076 2,00
1.0260 1.025 0.0010 0.0042 2.00
2.1259 2.122 0.0039 0.0091 2.00
0 0000 0000 00000 00042 2 00 Remark : - UUC = Unit Under Calinration
465 0.5240 0.522 0.0020 0.0042 2.00 - N/A = Not Avaiable
0.9639 0.965 -0.0011 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 1.978 0.0008 0.0092 2.00
‘which for a normal distribution ds 1 probability of i 95%
0.0000 0.000 0.0000 0.0042 2.00
o 0.5194 0519 0.0004 0.0042 2.00 ~End of Cerdficate~
' 0.9991 1.001 -0.0019 0.0042 2,00
1.9970 1.998 -0.0010 0.0092 2.00
0.0000 0.000 0.0000 0.0042 2,00
50 0.5523 0.553 -0.0007 0.0042 2.00
1.0810 1.082 -0.0010 0.0042 2.00
2.0369 2,035 0.0019 0.0092 2.00
0.0000 0.000 0.0000 0.0042 2.00
- 0.5596 0.561 -0.0014 0.0042 2.00
1.0513 1.052 -0.0007 0.0042 2.00
1.9268 1.925 0.0018 0.0092 2.00
FM-510-02 R03 11/03/2019 FM-510-02 R03 11/03/2019
@nas luauay @nas luaua
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Request No. 25-64 / 0247 1/5 MTC. ACL. No. 335/ 64 | Request No. 25-64 / 0247 2/5 MTC. ACL. No. 335 / 64
CALIBRATION DATA 1 2. Precision
1. Noise Level in term of standard deviation Element Conc. Absorbance Ave.| SDJ9RSDY
Element cd o cu Fe Pb Mn Zn | (mg/0 Abs.
00009 | 0003 | 00001 | 00011 | 05001 | 00003 | <006 | ooom 0.02 | 0.0075]0.0072 0.0069 | 0.0072 | 0.0069 | 0.0073] 0.0075 | 0.0074 0.0083 | 0.0081 | 0.007 | 0.0005 | 6.19
cd | 030 |0.09440.0947 | 0.0949| 0.0936  0.0947 | 0.0942 0.0950 | 0.0938 | 0.0942| 0.0945) 0.094 0.0005| 0.48
00002 | -0.0016 | 00003 | 00011 | -0.0010 | -0.0004 | -0.0016 | 0.0006
0.70 [0.2154] 0.2157] 0.2156 | 0.2157| 0.2158 | 0.2158| 0.2157 | 0.2163| 0.2167 | 0.2162] 0.216 | 0.0004| 0.18
0.0002 | -0.0006 | 00001 | 0.0007 | -0.0006 | -0.0003 | -0.0014 [ 00019
0.10 |0.0070| 0.0079]0.0076 | 0.0084 0.0079 | 0.0082| 0.0092 | 0.0094 | 0.0089 | 0.0076 | 0.008 | 0.0008 | 9.35
00002 | -0.0012 | 00002 | 00010 | -0.0013 | -0.0010 | -0.0017 | 00015
Cr | 030 |0.0202]0.0226]0.0206 | 0.0207 | 0.02220.0209] 0.0223| 0.0215 | 0.0221 | 0.0222| 0.022| 0.0009 | 4.00
00009 | 00025 | 00002 | 00008 | -00002 | -00016 | -0.0010 | 00011 0.70 |0.0439] 0.0453|0.0455 | 0.0425| 0.0438 | 0.0449| 0.0441 | 0.0452| 0.0447 | 0.0452| 0.045 | 0.0009| 2.10
00001 ] -0.0023 | 00005 | -00013 | 00000 | 0.0001 | 0.0005 | 0.0009 0.05 | 0.0071{ 0.0081] 0.0074] 0.0070] 0.0070| 0.0065] 0.0072] 0.0077] 0.0073] 0.0067] 0.007 0.0005 | 6.45
00010 | 00005 | -0001 | 00003 | -0.0005 | -00014 | 00006 | 00015 cu | 030 |0.0411]00411] 00824 0.0420{ 0.0419] 0.0409] 00413 0.0814 | 0.0819 | 0.0411| 0.042 0.0005 | 1.21
00007 | 00000 | 00002 | -0.0009 | -0.0003 | -0.0010 | -0.0016 | 00011 0.70 | 0.0909 0.0899 | 0.0905 | 0.0906 | 0.0904 | 0.0897 | 0.0905 | 0.0902| 0.0899 | 0.0904 | 0.090 | 0.0004 | 0.1
00005 | 0.0006 | -0.0004 | -0.0009 | 0.0000 | -0.0006 | -0.0012 | 0.0011 0.10 | 0.0077 | 0.0078 0.0080 0.0071 | 0.0074 | 0.0086 | 0.0076 | 0.0081 | 0.0085 | 0.0088 | 0.008 0.0005 | 6.89
Absorbance 00007 | -0.0013 | -0.0003 | -0.0005 | -0.0007 | -0.0001 | -0.0003 | 0.0016 Fe | 050 |0.0409]0.0405]0.0410| 0.0406 | 0.0410 | 0.0404 | 0.0408 | 0.0404 | 0.0400 0.0400 | 0.041 0.0004 | 0.92
00009 | -0.0015 | -0.0009 | 0.0012 | 0.0002 | -00006 | -0.0015 | 0.0010 1.00 | 0.0797 | 0.0795 | 0.0805| 0.0789| 0.0791| 0.0813 | 0.0795 | 0.0806 | 0.0806 | 0.0794| 0.080] 0.0008| 0.98
00014 | 00006 | -0001 | -0.0006 | -0.0014 | -00012 | 00013 | 0.0005 0.20 | 0.0082 0.0086 | 0.0102 | 0.0086 | 0.0087 | 0.0091 ] 0.0086 | 0.0089 | 0.0083 | 0.0088 | 0.009 | 0.0006 | 6.34
0.0002 0.0001 0.0003 -0.0003 -0.0006 -0.0013 -0.0006 0.0001 Pb 0.70 |0.0327]0.0314 ] 0.0312 0.0325] 0.0331 ] 0.0312 | 0.0321 | 0.0322 0.0320| 0.0317 | 0.032| 0.0006 | 2.01
00003 | -00008 | 00007 | 00015 | -0.0008 | -0.0006 | -0.0007 | 00011 1.50 |0.0673| 0.0674| 0.0677[ 0.0677| 0.0686 | 0.0673 | 0.0663| 0.0672 | 0.0673| 0.0675| 0.067| 0.0006 | 0.84
00008 | -00011 | 00001 | -0.0002 | 00002 | -00018 | <0.0001 | 00002 005 [0.0095]0.0102{0.0100 | 0.0096 | 0.0105 | 0.0100{ 0.0102 | 0.0101| 0.0096 | 0.0100{ 0.010| 0.0003| 3.17
00000 | -0.0006 | -00005 | 00018 | 00005 | 00011 | 00013 | 00007 ‘ Mn | 030 | 0.0626|0.0626 | 0.0622] 0.0621 | 0.0605| 0.0628 | 0.0618] 0.0626 | 0.0620| 0.0626 | 0.062] 0.0007| 1.08
0000t | 00007 | -0ooos || b0ote | 000t | -oport | oote | oosis 070 |0.1397|0.1404| 0.1415| 0.1407 | 0.1404 | 0.1388 | 0.1424 | 0.1412) 0.1408 | 0.1399 | 0.141| 0.0010| 0.71
00002 | 50015 | 00000 | 00008 | 00008 | 00005 | 0007 | aoois 0.10 | 0.0088 0.0087 | 0.0093 | 0.0090 | 0.0086 | 0.0082 | 0.0088  0.0089 | 0.0084 | 0.0096 | 0.009 0.0004 | 4.62
Ni | 050 |0.0455]0.0445) 0.0460| 0.0469 | 0.0457| 0.0471 | 0.0462 | 0.0466 | 0.0468| 0.0444 | 0.046| 0.0010] 2.08
00006 | 00003 | 00002 | -0.0002 | 0.0000 | -0.0013 | -00011 | 00007
1.00 | 0.0865 0.0878 | 0.0858| 0.0872 0.0858 | 0.0862 | 0.0846 | 0.0867 | 0.0863| 0.0865| 0.086] 0.0009| 1.00
00004 | 00004 | 00005 | -00025 | 00001 | -0.0014 | -00014 | 00012
005 |0.0323]0.0328|0.0331 | 0.0326| 0.0338 | 0.0325| 0.0340 | 0.0331|0.0340 | 0.0327 0.033 | 0.0006 | 1.91
Average Absorbance | 0000 | -0.001 0000 [ -0001 | o000 | -0001 | -0001 [ 0001
zn | 030 [01735]0.1734|0.1743| 0.1734) 0.1731] 0.1734| 0.1719] 0.1731 | 0.1724 | 0.1740] 0.173] 0.0007 | 0.40
Standard Deviati 4 . ! X X . .
andard Deviation | 00004 | 00009 | 00005 | 00008 | 00005 | 00005 ] 00006 | 00005 0.70 | 0.3552] 0.3551 | 0.3564] 03530 0.3560| 03564 | 0.3577 | 0.3559 | 0.3586 | 0.3559 | 0.356 | 0.0015| 0.42
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3. Accuracy
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of RM|  Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/0) (mg/0) (mg/\) (%) (mg/0)
0.020 0.019 -0.001 5.00 + 0.005
cd 0.300 0.302 0.002 0.67 + 0.006
0.700 0.698 -0.002 0.29 +0.012
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/) (mg/ (%) (mg/l)
0.100 0.106 0.006 6.00 +0.015
Cr 0.300 0.308 0.008 2.67 +0.019
0.700 0.657 -0.043 6.14 +0.032
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element [ Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/) (mg/V (%) (mg/)
0.04955 0.050 0.000 0.91 + 0.004
| Cu 0.29730 0.316 0.019 6.29 + 0.009
| 0.69370 0.696 0.002 0.33 +0.018
Continue 4/5
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Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/0) (mg/) (mg/) (%) (mg/l)
0.100 0.091 -0.009 9.00 +0.012
Fe 0.500 0.485 -0.015 3.00 +0.015 |
1.000 0.960 -0.040 4.00 + 0.060
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of ent | Error of ent | Uncertainty
(mg/) e/ g/ ) e/ |
0.1988 0.205 0.006 3.12 +0.013 |
Pb 0.6958 0.703 0.007 1.03 +0.018 ‘
1.4910 1.463 -0.028 1.88 +0.033 ‘
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm. ‘
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/0) (mg/l) (mg/0) (%) (mg/\)
0.04955 0.049 -0.001 1.11 + 0.005 |
Mn 0.29730 0.307 0.0097 3.26 + 0.007
0.69370 0.694 0.0003 0.04 +0.013
Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

MTC. ACL. No. 335/ 64

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/V) (mg/l) (%) (mg/l)
0.1003 0.099 -0.001 1.30 +0.010
Ni 0.5015 0.525 0.024 4.69 +0.025
1.0030 0.987 -0.016 1.60 +0.045
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/l) (mg/) (%) (mg/V)
0.050 0.046 -0.004 8.00 +0.011
Zn 0.300 0.322 0.022 7.33 +0.021
0.700 0.681 -0.019 271 +0.042

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by.... %%~ gm‘*’ 1‘-“‘/

(Mr. Danai Sri‘thongLum)

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Approved by........ 5825
(Mrs. Thi

Sev Director of Analytical her'nistjy Laboratory
Calibration date : 4 February 2021

ippaya Junvee Fortune)
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