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NAC

JIRANATEE ASSOCIATES CO.,LTD.

Jiranatee Associates Co.,Ltd

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

Flow measurement laboratory
Calibration services department.
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NSC - TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

Certificate No. : CO-006-66

MEASUREMENT ITEM : Top Load Orifice
MANUFACTURER : TISCH
MODEL/TYPE : TE-5025A
SERIAL NUMBER 1710725

ID NUMBER -

CONDITION AS-RECEIVED : Used item
CUSTOMER : Pacific Laboratory Co., Ltd.
RECEIVED DATE : 08 Jun 2023
MEASUREMENT DATE 113 Jun 2023
ISSUE DATE 113 Jun 2023

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature :23.0+£3.0
Relative Humidity :55.0+15.0
Atmospheric Pressure 11010+ 10

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

%RH
hPa

: 24 hours at ambient conditions.
: The average values during measurement are 24.3 °C and 57.1%RH.

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

TABULATION OF RESULTS:
The table on next page give the measured values.

NAC

Calibrated by:

JIRANATE ASSOCIATES CO.,

[J Mr. Sorawit Thachalad
M Miss Jittraporn Lertsomphol

Approved signatory: .....

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (SI) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement

data - Guide to the expression of uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY



NAC

JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CO-006-66

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 m?/min

1 0.706 755.735 24.45 23.61 50.097 1.703 1.302 0.659
2 0.998 755.793 24.22 23.66 63.145 3.306 1.816 0914
3 1.119 755.870 24.25 23.69 43.259 4.386 2.091 1.054
4 1.167 755.926 24.11 23.44 32.309 4,937 2.219 1.117
5 1.409 755.921 24.03 23.51 29.079 7.321 2.703 1.354

Slope (m): 2.01034

Intercept (b): -0.02337

Correlation coefficient (r): 0.99984

Uncertainty (k=2): 0.015 m*/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap _meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m>*/min mmHg °C °c mmHg inH,0 m*/min

1 0.706 755.735 24.45 23.61 50.097 1.703 0.819 0.661
2 0.998 755.793 24.22 23.66 63.145 3.306 1.141 0.916
3 1.119 755.870 24.25 23.69 43.259 4.386 1.314 1.057
4 1.167 755.926 2411 23.44 32.309 4.937 1.393 1.120
5 1.409 755.921 24.03 23.51 29.079 7.321 1.697 1.357

Slope (m): 1.25919

Intercept (b): -0.01471

Correlation coefficient (r): 0.99983

Uncertainty (k= 2): 0.015 m*/min

***End of Certificate of Calibration***

T

JIRANATE ASSOCIA

NAC

TES CO.,




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
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Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com '{'/,,,ﬁ\y‘
ML AN

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-1739-001
Issue Date . 25 December 2023 ' Work Order No. : 23/1739

Customer Name : Faculty of Science and Technology
Suan Sunandha Rajabhat University

1 U-Thong nok Road, Dusit, Bangkok 10300 Thailand
Date of Received . 22 December 2023

Date of Calibration : 22 December 2023

Instrument Details : Description : Temperature Controlled Enclosures [Hot Air Oven]
Manufacturer : memmert
Model : UN 55
Serial No. . B216.3645
ID No. : @d.07.99.05.0012/60
Resolution 2 0.1°C
Location © Y94 2424 9115 24 AnYINeIFRsuasnalulad

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08

(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C

Humidity . Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :

This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of

Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Calibrated by : Mr. Kritsada Kaewwangpa Approved by :

Calibration Engineer ( Mr. Thichakorn Srisupob )
Asst. Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3

45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone :  0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
2

\\\\‘\"I”I’l/,
P
45/48 Soi Salathammasop31, Salathammasop Rd., i

\\‘\‘\

Salathammasop, Thawewatthana, Bangkok 10170 Thailand

s\

)

N\
ol

TN
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com ’/"/,,,,/,,:\“\“

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-1739-001
Issue Date . 25 December 2023 Work Order No. : 23/1739

Details of Calibration

1. Reference Standards Instrument

Instrument Model Serial No./Ins No. Certificate No. Due Date
Data Acquisition unit 34972A MY49024826 23-1564-005 14 November 2024
Sensor type RTD CH # 101-109 23-1564-005 14 November 2024
2. Certificate traceble : This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item 1 Used

4. Calibration site : On - Site

5. Result of Calibration : Without adjustment

6. Evaluate Condition : Time Constant : - Hour 33 Minute At cal. point 105 °C
Air vent . Off
Fan speed status : None Fan Speed

7. Calibration note 1 The results reported in this certificate refer to the condition of instrument on

the process into the steady state of chamber
8. Sensors Installation Diagram : When;  Sensor installation location in Chamber @ Working Space

A = Distance between sensor and wall of chamber is 5 cm

9. Dimensions of chamber : W = 04m ;D = 0.336m ;7 H = 04m
ar
i #2 %4
//‘ //
ES [s)
#1 #3
£ #9
S i
= i
= | H2
o Q«/#G 1'
S TTw2 : l
#5 ST e | #7
/
A
v <L A.?'_jL
A |
W (< 1.0m)
Diagram of Chamber 4 )

PAGE 2/3
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No.

1 23-1739-001

Issue Date . 25 December 2023 Work Order No. : 23/1739

R f Temperature Distribution and Performan

Tablel : Reporting of Temperature Distribution

Average Measured Temperature (°C) @ Sensor No.
Calibration (Sensor No.9 is REF) Uncertainty
point (°C)
#1 #2 #3 #4 #5 #6 #T #8 #9 + (°C)

105.0 105.71 | 105.69 | 105.66 | 105.64 | 105.41 | 105.86 | 105.29 | 105.40 | 106.03 0.40
150.0 150.08 | 149.94 | 14994 | 149.83 | 14955 | 150.19 | 149.39 | 149.51 | 150.61 0.65

Table 2 : Reporting of Performance check

Calibration Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Point (°C) Set Point (°C) MAX MIN Average + (°0) (°O (°0)

105.0 105.0 105.0 104.9 105.0 0.26 0.86 0.96
150.0 150.0 150.0 149.9 150.0 0.35 1.55 1.68

Note

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the geometric center of chamber

The measured temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady state conditions.

Qverall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

a level of confidence of approximately 95%.

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

—END--

PAGE 3/3
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CERTIFICATE OF CALIBRATION

Certificate No. : 23-1739-002
Issue Date : 25 December 2023 Work Order No. : 23/1739

Customer Name : Faculty of Science and Technology

Suan Sunandha Rajabhat University

1 U-Thong nok Road, Dusit, Bangkok 10300 Thailand
Date of Received : 22 December 2023
Date of Calibration : 22 December 2023

Instrument Details : Description . Electronic Balance
Manufacturer : METTLER TOLEDO
Model : ME204
Serial No. : B534348442
ID No. : @d.07.14.02.0003/59
Resolution : 0.0001 ¢
Capacity 0 220 ¢
Location . ¥4 26311 91A13 26 ALEINEImAsLavalulad

Calibration Method : This calibration was conducted by using in-house method according to calibration
procedure no. CWI-B-01 based on UKAS LAB14 edition 6, October 2019

Environmental Condition
Temperature : Maximum 25.1°C / Minimum 24.6°C
“Humidity : Maximum 48%R.H. / Minimum  449%R.H.
Air Pressure  :  Maximum 1019.1hPa / Minimum 1018.9hPa

Traceability of Measurement
: This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI)

Calibrated by : Mr. Kritsada Kaewwangpa Approved by :

Calibration Engineer ( Mr. Thichakorn Srisupob )

Technical Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone: 0-2408-8474 Fax: 0-2408-8477 http://www.crystalcal.com Email : info@crystalcal.com
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date

Details of Calibration

: 25 December 2023

1. Reference Standards Instrument

Instrument

Capacity of Weight

Certificate No. : 23-1739-002
Work Order No. : 23/1739

Serial No. / ID No.

Certificate No.

Due date

Weight Set E2

2. Certificate traceable

3. Condition of item

4. Calibration site

R f Calibration

1mg to 200g

: This certificate traceable to The International System of Unit refer to

B744909236

22-130801

6 December 2025

Asia Medical and Agricultural Laboratory and Research center Co., Ltd. , NAC Calibration No.

0152

Used

. On-site

1. Calibration result : Check performance before calibration

Applied Weight Balance Reading Correction Value Uncertainty Coverage Factor
S g g (£) ¢ (k)
100.0000 100.0000 0.0000 0.00019 2.00
200.0000 200.0000 0.0000 0.00032 2.00

2. The result of check performance in frist step has to Without Reset span

3. Calibration result : Without adjustment

3.1 Repeatability number of repeatability is 10 times

Norminal Value (g )

Standard Deviation of Reading ( g )

100

0.0000422

200

0.0000422

a level of confidence of approximately 95%.

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

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

PAGE 2/3




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45/48 Soi Salathammasop31, Salathammasop Rd.,
Salathammasop, Thawewatthana, Bangkok 10170 Thailand

72

RN

Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com

11}
S,
\_'/

) &

7

s =
I”"ln!n\“\“

”,

S

NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Issue Date

3. Calibration result : Without adjustment (continued)

3.2 Eccentric or Off-center Error A mass of 100 g was placed and moved to various position on pan.

. 25 December 2023

Certificate No.
Work Order No.

: 23-1739-002
: 23/1739

Result of Eccentric Error

Position 1 100.0000 g

2 ) Position 2 100.0001 g

3 1 3 Position 3 100.0000 g

Position 4 100.0000 g

(-] Position 5 100.0001 g

(Maximum Difference) 0.0001 g

3.3 Departure of indication from nominal value
Applied Weight Balance Reading Correction Value Uncertainty Coverage
8 S g (1) g Factor (k)

Unload 0.0000 0.0000 0.00010 2.00
0.1000 0.1000 0.0000 0.00010 2.00
0.5000 0.5000 0.0000 0.00010 2.00
1.0000 1.0000 0.0000 0.00010 2.00
2.0000 2.0000 0.0000 0.00010 2.00
3.0000 3.0000 0.0000 0.00010 2.00
4.0000 4.0000 0.0000 0.00010 2.00
5.0000 5.0000 0.0000 0.00010 2.00
10.0000 10.0000 0.0000 0.00011 2.00
50.0000 50.0000 0.0000 0.00013 2.00
100.0000 100.0000 0.0000 0.00019 2.00
150.0000 150.0000 0.0000 0.00026 2.00
200.0000 200.0000 0.0000 0.00032 2.00

Note

Calibrate items it good condition and this report customer request and accepted in certificate

a level of confidence of approximately 95%.

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

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

—~END--

PAGE 3/3
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 06 May 2024

Instruments Information

Analyzer Type: CH4-NMHC-THC Analyzer Manufacturer HORIBA
Model: APHA-360CE S/N: 12120000041

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Mrteane 180 PPM
S/N: 705 Propane 181 PPM
ZERO AIR Genearator API Model 701 Cylinder AAL5888
S/N: 1924 Expire Date: 24 May, 2025
Environment: Temperature__ 25 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.1 0.0 0.1 17.8 18.0 -0.9
NMHC 0.1 0.0 0.1 17.7 18.0 -1.7
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NH4 0.0 0.0 0.0 18.0 18.0 0.0
NMHC 0.0 0.0 0.0 18.0 18.0 0.0
Single Point Calibration Chart
20 17.8
9 18 18.0
£ 16 4“‘/‘
g’ 14 //
o
g 12 / —— After
5 10
g 8 ---m--- Before
©
£ 6
4
2 0.1
0
0.09-0 18.0
THC Reference Value (ppb)

S
Joers e

Calibrate By : Mr. Pasagorn Samol
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date:
Instruments Information
Analyzer Type :

Model :

Calibrator Unit

Analyzer Performance Test

10 April 2024

NO-NO2-NOx Analyzer

200A

Manufacturer :

Serial Number :

API

250

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0O129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 25,5  °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 394.0 -1.5
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
— 400
& Lee®"" 3940
5 300 S L
< e
ko) P le ——e -
5 200 "—‘o * - Before
o PPt -=B-- After
& 100 S
S J.O/,—’
< 0 ‘:UJ
0 400
Reference (PPM)
- r & .r ~
Calibrate By : /)070'%6) P L(n}l/fsp D20L) Approve by : ﬁ%Q/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SESvVICE co. Lto. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 22 April 2024

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API

Expire Date:

Model: 200A S/N: 480
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
S/IN: 1924 Cylinder number EB0129027

29 Oct. 2027

Environment: Temperature__ 255 _°

Humidity:_ 51 %RH

Calibration Check ( Before adjust )

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.7 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
0 303.7
o) 400 400.0
9
o 350 _/
S 300
% 250 //
[
_% 200 / P
& 150 /
100
50 {0:%
0
0.000 400.0
NO Reference Value (ppb)
==t
nw
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date:
Instruments Information
Analyzer Type :

Model :

Calibrator Unit

Analyzer Performance Test

12 April 2024

SO2 Analyzer

43C

Manufacturer :
Serial Number :

Thermo Environmental

64392-383

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0O129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 25,5  °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 395.3 -1.2
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
— 400 o
& e”” 3953
o g
o 300 Se "
£ o
© Prae —— =
5 200 “_,¢ * - Before
[ PPtae - -®-- Affer
& 100 S
S J.O/,—’
< 0 ‘:UJ
0 400
Reference (PPM)

- A x
Calibrate By : AAGWNG 3 UnhiSo 7L

MR. KITTISAK JANSANGWATTANA

Approve by : 0‘6%@/

MR. PASAGORN SAMOL
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ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date:
Instruments Information
Analyzer Type :

Model :

Calibrator Unit

Analyzer Performance Test

22 April 2024

SO2 Analyzer

43C

Manufacturer :
Serial Number :

Thermo Environmental

72787-372

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator: APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0O129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 25,5  °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 394.4 -1.4
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
— 400
& e 3944
5 300 s
£ e
© P —— =
5 200 "—‘o * - Before
0% PPtag - -®-- Affer
& 100 S
S PO__-=~
< 0 ‘:UJ
0 400
Reference (PPM)

- A x
Calibrate By : AAGWNG 3 UnhiSo 7L

MR. KITTISAK JANSANGWATTANA

Approve by : 0‘6%@/

MR. PASAGORN SAMOL
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Analyzer Performance Test

Calibrated Date: 22 January 2024

Instruments Information

Analyzer Type: CO Analyzer Manufacturer AP|
Model: 300E S/N: 139
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
SIN: 705 S02 Conc 46.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,487 PPM
S/IN: 1924 Cylinder number CC507080
Expire Date: 19 Sep. 2027

Environment: Temperature_ 255 °C Humidity:_ 51 %RH

Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.1 0.1 45.0 44.2 -1.8
After 0.0 0.0 0.0 45.0 450 0.0
Single Point Calibration Chart
50 45.0
.

40 "
E 0,5""('
& 30 P
§ 2 _,n" Before
g 20 I ,"J" ———@ === Afe
3 ~
[+ 4

10 [ ///

10.0 _~
° ¥ 45
Reference (PPM)
. s Lo Z,
Calibrate By: e
Mr. PASAGORN SAMOL
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EMVIS SEavIcE co. Lto, 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 30 January 2024

Instruments Information

Model: 300E

Analyzer Type: CO Analyzer

Manufacturer API
S/IN: 162 - S

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 45.2 PPM
S/N: 705 SO2 Conc 44.9 PPM
ZERO AIR Genearator APl MODEL 701 CO Conc 4,490 PPM
SIN: 1924 Expire Date: 8 Jun. 2027
Environment: Temperature_ 255 °C Humidity:__ 51 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.1 0.1 45.0 44.3 -1.6
After 0.0 0.0 0.0 45.0 45.0 0.0
Single Point Calibration Chart
50 - 45.0
/ 44.3
40 =
2 /
& 30
; // ——&—— Before
c
% 20 / ===-#--- After
x
10
0.0
0 5/0.1 45
Reference (PPM)
s
Calibrate By : o

Mr. PASAGORN SAMOL



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

www.qcalibration.com

CERTIFICATE No : 24E1474
REFERENCE No : 72222-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE : 1 OF 2

Certificate of Calibration

SOUND LEVEL CALIBRATOR
DELTAOHM

HD2020

17000992

EM-SCO01/17

OKLA TESTING & CONSULTING SERVICE CO.,LTD.
67/35-36, 3 RD FLOOR., PHETKHEM 7/1 RD.,

WAT THA PRA, BANGKOKYAI BANGKOK,
THAILAND 10600

CHAICHARN CH.

28-Feb-24

A

FONGSHK I

28-Feb-24

20-Feb-24

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

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



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

www.calibration.com

CERTIFICATE No : 24E1474 PAGE :2 OF 2

Calibration Report

EQUIPMENT : SOUND LEVEL CALIBRATOR

MANUFACTURER : DELTAOHM MODEL : HD2020

S/N ¢ 17000992 ID No : EM-8C01/17
RECEIVED DATE t 20-Feb-24 CALIBRATION DATE : 28-Feb-24
AMBIENT TEMPERATURE 232G SEC RELATIVE HUMIDITY : 50 %RH * 20% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT WITH STANDARD MICROPHONE.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD MICROPHONE 4192 2595198 AA-1007-23 16-Jun-28
2) STANDARD MULTIMETER 8846A 2044006 CA20220138EA 14-Mar-24

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ACOUSTIC OUTPUT

FREQUENCY (Hz) UUC SETTING (dB) STANDARD READING CORRECTION (dB) UNCERTAINTY OF
(dB) MEASUREMENT (% dB)
1000.00 94.00 94,242 0.242 0.28
1000.00 114.00 114.069 0.069 0.28
2. FREQUENCY TEST
UUC FREQUENCY SETTING (Hz) STANDARD READING CORRECTION (Hz) UNCERTAINTY OF
(Hz) MEASUREMENT (& Hz)
1000 998.793 -1.207 0.36

UUCH* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 RBV 03



CALIBRATION LABORATORY CO., LTD. je=gms

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;g/%\\\\: THAILAND
: 7 aw
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com UMY
c LC NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
CLC

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER

MANUFACTURER : INSTANTEL

MODEL / TYPE : MICROMATE

SERIAL NO. : UM13372/UM13372

CLID. NO. : 252000054

JOB CONTROL NO. ‘ . 200115004109
CUSTOMER : EVERGREEN CONSULTING COMPANY LIMITED

17/106 MOO.3, SATTAHIP,

SATTAHIP CHONBURI 20180

DATE OF RECEIVED : 15 January 2020 DATE OF ISSUED : 20 January 2020

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Chanwit Chongtham

Calibration Engineg

Approved By : Mongkol Yotsoontorn

Authorized Signatory
20 January 2020

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q20004109

F3-011-04/01-12 page 1 of 3

@clccalibration
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CALIBRATION LABORATORY CO., LTD. jacc
N

Lo “\\\\\

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 :,///'//—;\\\ THATCAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com il W
C Lc NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC
NOMENCLATURE ; VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : MICROMATE
SERIAL NO. : UM13372/UM13372
DATE OF CALIBRATION : 16 January 2020
ENVIRONMENT CONDITIONS :
Temperature : (23 - o 2) °C Relative Humidity : (55 vt 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 according to ISO 16063-21 as calibration
guideline. The calibration was performed by calibrated by comparison method and standard equipments

maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680 S/N. SM578573.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to Internatignal System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0074-19, Due Date 24 May 2020.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 070079/19, Due Date 21 November 2020.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0025-19, Due Date 02 September 2020.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q20004109
F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO., LTD. jmre
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2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ////;\\ )
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com A
e CALIBRATION 0055
1s0/1EC 17025 cLC
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) g s (mm/s) (mm/s) (mm/s) (%)
10 160 Hz 10.000 9.963 +0.037 1.0
20 160 Hz 20.000 19.563 +0.437 1.0
30 160 Hz peak 30.000 29.037 +0.963 1.0
40 160 Hz 40.000 38.850 +1.150 1.0
50 160 Hz 50.000 48.055 +1.945 1.0
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q20004109
F3-011-04/01-12 page 3 of 3
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CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

REDLT E D

CLC

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE E VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE ; MICROMATE
SERIAL NO. : UM13372/UM13373
CLID. NO. : 252200507

JOB CONTROL NO. : 220307022772

CUSTOMER : EVERGREEN CONSULTING COMPANY LIMITED
17/106 MOO.3, SATTAHIP,

SATTAHIP CHONBURI 20180
DATE OF RECEIVED : 07 March 2022 DATE OF ISSUED : 09 March 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

3
CALIBRATION LABORATORY Co.,LTD.

Authorized Signatory
09 March 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q22022772

F3-011-04/01-12 page 1 of 3
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ANSI National Accreditation Board
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CALIBRATION LABORATORY (0. LTD. =2

-
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 32 =
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL / TYPE : MICROMATE
SERIAL NO. : UM13372/UM13373
DATE OF CALIBRATION : 08 March 2022

ENVIRONMENT CONDITIONS :
Temperature : 23 2) % Relative Humidity : (55 5 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0070-21, Due Date 23 July 2022.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022.

3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22022772
F3-011-04/01-12 page2of 3
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ANSI National Accreditation Board
EREBILTE B

CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672

www.cal-laboratory.com  E-mail:sale@cal-laboratory.com

CLC

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

CALIBRATION DATA
VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(mm/s) ( frequency ) (mm/s) (mm/s) (mm/s) +(%of rdg.)
10 160 Hz 10.000 10.104 -0.104 1.8
20 160 Hz peak 20.000 20.154 -0.154 1.8
30 160 Hz 30.000 30.251 -0.251 1.0
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22022772
F3-011-04/01-12 page 3 of 3
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