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Date Due.

Request No.23-66/0161

Nomenclature : MASS FLOWMETER
Manufacturer : TSI
Serial No.: 41461443012
Model : 4199
Scale range : 0 I/min to 20 I/min
Subdivision : 0.001 I/min
Submitted by : M GREEN GROUP CO.,LTD
188/46, Pracha-Utid Rd.,
Thungkru, Bangkok 10140, Thailand.

Calibration date : 18 January 2023

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

MTC.No.23-66/0161
Number of page(s) 2

CALIBRATION CERTIFICATE

Received date : 10 January 2023 Condition of measured item : Normal

Standard : Standard Certificate No. Date due Traceability
RTD Thermometer PSL-T 643/65 1-Jun-24 TISTR
Molbox/PressureTransducer/UpStream| MP-0013-21 25-Jan-23 NIMT
Primary Flow Calibrator S/N 117982 MW-0011-21 8-Apr-23 NIMT
Primary Flow Calibrator S/N 119521 MW-0012-21 31-Mar-23 NIMT

Calibrated by : Approved by

Director

Mechanical Engineering Standards Laboratory
Ref. 2013266011000059001
Issued Date 18 January 2023

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

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

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

FM.BL.MTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

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

E-mail : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Mechanical Engineering Standards Laboratory Soi 1, Bangpoo Industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No.23-66/0161 2/2 MTC.No.23-66/0161

Calibration point : ( 0.05, 0.1, 0.2, 0.3, 0.4, 0.5, 1, 2, 3) |/min
Ambient condition : Temperature (23 + 3 ) “C , Relative humidity (55 + 15) %

Atmospheric pressure ( 1010+13) hPa #

Calibration method : The flowmeter (UUC) was calibrated by comparison method with
standard flowmeter according to CP-370.01.
The reported value is the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

Measurement data :

UUC Value Standard Value  Temperature Pressure Deviation Uncertainty

(1/min) (/min) (°C) (hPa) (%) (%)
0.054 0.0572 24.920 1008.08 -5.52 1.42
0.105 0.1060 24.903 1008.16 -0.90 118
0.204 0.2058 24.897 1008.25 -0.88 1.02
0.304 0.3038 24922 1008.32 -0.05 1.02
0.402 0.4039 24.937 1008.38 -0.47 1.03
0.504 0.5032 24.919 1008.45 +0.23 1.02
0.999 0.9948 24.906 1008.60 +0.45 0.92
2.003 1.9789 24922 1009.20 +1.22  0.87
3.007 2.9759 24923 1009.90 +1.04 0.87

The reported expanded uncertainties are based on standard uncertainties multiplied by

a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Calibratech Co.,Ltd. il el
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 65-200300-1 Page : 1o0f2

Submitted by : M Green Group Co., Ltd.
188/46 Wisatesuknakhon 25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316300690
Capacity : 220 g Resolution : 0.00001g/102g, 0.0001g/220g
Environment : On site calibration was carried out at the Laboratory, M Green Group Co., Ltd.
Ambient Temperature : (26.1t026.3) °C
Relative Humidity : (62.1 to 64.5) %
Air Pressure 1007.0 mbar
Date of Received : 21 September 2022
Date of Calibration : 21 September 2022
Date of Issue : 24 September 2022
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

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

Standard Weights
ID No. Cert. No. Due Date Traceability
E261-E2624 C02213103 18 Nov 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by :

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

[=] 5w
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. F'G;:"- A

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

Certificate of Calibration

Certificate No. : 65-200300-1

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(2 (2 t (g
0.001 0.00001 0.000012
0.01 0.00000 0.000014
0.1 0.00001 0.000018
1 0.00000 0.000026
10 0.00000 0.000053
20 -0.00001 0.000071
50 0.00001 0.00011
100 -0.00008 0.00020
150 -0.0001 0.00038
200 -0.0001 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.00001 0.00006 0.00004 -0.00006 0.00000 g

Repeatability Load test : 200 g

Stdev. : 0.000053 g

-00o -

N—mm

Page : 2 of 2

2.15,

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

Certificate of Calibration
Certificate No. : 65-210457-1 Page : 10f2

Submitted by : M Green Group Co., Ltd.
188/46 Wisasuknakhon25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Weight

Manufacturer : N/A Material : Stainless Steel

Weightsize: 1g

ID No. : 63-210391-1

Assumed density of weight : 7950 kg/ m3

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature : (20+2) °cC

Relative Humidity ; (50 +10) %

Air Pressure : 1001.1 mbar
Date of Received : 21 September 2022

Date of Calibration : 28 September 2022

Date of Issue : 28 September 2022

Calibrated by : Wuttichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

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

Standard Weights

ID No. Cert. No. Due Date Traceability

E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)

Approved b

aboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :  65-210457-1 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

1 lg none lg -0.016 mg + 0.023 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-00o -

AL -FOO31-03

56

ww.calibratech.coth.
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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 65-210457-2 Page : 10f2

Submitted by : M Green Group Co., Ltd.
188/46 Wisasuknakhon25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Equipment : Weight

Manufacturer : N/A Material : Stainless Steel

Weight size: 100 g

ID No. : 63-210391-2

Assumed density of weight : 7950  kg/ m3

Assumed Air density : 1.2 kg/ m3
Environment : Ambient Temperature : (20+2) °C

Relative Humidity : (50 £+ 10) %

Air Pressure : 1001.8 mbar
Date of Received : 21 September 2022

Date of Calibration : 28 September 2022

Date of Issue : 28 September 2022

Calibrated by : Wauttichai Swatphong

Calibration Method : In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

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

Standard Weights

ID No. Cert. No. Due Date Traceability

E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by |

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

O EI0)
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. gsi-? i
[s]o

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

Certificate of Calibration
Certificate No. :  65-210457-2 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

1 100 g none 100 g -0.17 mg + 011 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-00o -

D)

wwewcalibratech.coth.
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :
Calibration Method :

Reference Standard Instruments

Certificate of Calibration

65-210457-3 Page : 1 of2

M Green Group Co., Ltd.
188/46 Wisasuknakhon25, Pracha-Utid Rd., Thungkru, Bangkok 10140 Thailand

Weight

Manufacturer : N/A Material : Stainless Steel

Weight size: 200 g

ID No. : 63-210391-3

Assumed density of weight : 7950 kg/ m3
Assumed Air density : 1.2 kg/ m3
Ambient Temperature : (20 +2) °cC
Relative Humidity (50 +10) %

Air Pressure : 1001.8 mbar

21 September 2022

28 September 2022

28 September 2022

Wauttichai Swatphong

In-house method CAL-M2101 based on OIML R 111-1 : 2004(E)

This certification is traceable to the International System of Units

Standard Weights
ID No. Cert. No. Due Date Traceability
E221-E2210 MM-0042-22 21 Mar 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by :
(

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :  65-210457-3 Page : 2 of 2

Result of Calibration :  Without Adjustment

UUC Condition As-Received : Good

No. | Nominal Value |Id.Mark Conventional mass Value Measuring Uncertainty

1 200 g none 200 g +0.09 mg + 0.17 mg

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%

-o0o -
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NAC,

TEST REPORT

CUSTOMER NAME

: M GREEN GROUP COMPANY LIMITED

EQRIPMENT NAME : SO, Analyzer

MANUFACTURER ~ : HORIBA MODEL : APSA-370  [SERIAL NO : GBKGHRMX
STANDARD GAS CONCENTRATION (PPM) @ 53.29 PPM CYLINDER NO  : CC734373
CYLINDER PRESSURE (PSI) : 1,000 PSI CERTIFIED DATE  : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE ~ : 12/05/2028
TEST RESULTS
EESTHRESUIEES
POINT NO
IDEAL | ACTUAL ERROR | %ERROR
ZERO 0.00 0.050 0.05 -
1 100.00 99.010 -1.0 -0.99
2 200.00 200.420 0.4 0.21
3 300.00 300.460 0.5 0.15
4 400.00 400.650 0.6 0.16
AVERAGE (%) 0.12
P
500.00
400.00 L
300.00
—&—IDEAL
200.00 —— ACTUAL
100.00
0.00 T T T T PPB
0.00 100.00 200.00 300.00 400.00 500.00

fosmsdayamednumatiaianiy : Wi idheusnmamasnisuie , ns 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

La‘Uﬁl 63/14-15,67/35-36 QUY YDUNYTNWYN 7,7/1 INYTINWN LIIAVINGY L“UG]UNﬂE)ﬂI’VIQJ NFANNA 10600 s 02-868-0812-13 nsa15 02-868-1889

FO-

EN-206 RO1/22-10-14
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NAC CHECK LIST

CUSTOMER NAME  : M GREEN GROUP COMPANY LIMITED
EQUIPMENT NAME : SO, Analyzer
MANUFACTURER : HORIBA  |MODEL : APSA-370 SERIAL NO. : GBKGHRMX
TEST VALUES
NO. | Ambient SO, Monitor UNIT BEFORE AFTER
1 |SIGNAL mV (Voltage of the measured SO, Value) 6.40 9.30
2 |LAMP mV (200mV to 1200 mV ) 719.10 1001.70
3 |CELL °C (Ambient tembient temperature +(5°C to 15°C)) 38.90 32.20
4 |PUMP kPa (65 kPa or less) 44.40 46.00
5 |AMBIENT kPa 101.50 101.80
6 |SAMPLE L/min ( 0.6 L/min to 1.0 L/min ) = -
7 |DC24V V(24V+£05V) 23.90 23.90
8 |DC5V V(5V+05V) 5.00 5.00
9 |SAMPLE SO2 Reading |PPB 3.77 0.41
10 |Zero PPB 0.41 0.05
11 |Span PPB 420.10 400.65

Remark : Reference EX-EN-019-56 , Ambient SO2 Monitor APSA-370 Operetion Manual Page #78
( Ambeint temperature = 5°C to 40°C )

21N15NATIANU

319azPANSANLTUNTS

WNan1sALIUNNS

- BYUSaY WIBIEINTAALTUNITATIIR LML

CALIBRATED BY :.] DATE : ) /m /bu

framsdoyamedrumadiaiiaiy : Wt fidheusnmmaimsee , ns 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

AT 63/14-15 , 67/35-36 FREINYSIAEY 7,7/1 AUUIWYSIAYY wYledavianse lwAuenanlye) NJIWMWI 10600 s : 02-868-0812-13 5615 : 02-868-1889

FO-EN-207 R0O1/28-09-14
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TEST REPORT
NAC

CUSTOMER NAME : M GREEN GROUP COMPANY LIMITED
EQRIPMENT NAME : NO, Analyzer
MANUFACTURER - HORIBA MODEL:  APNA-370 |SERIAL NO - RSBHK673
STANDARD GAS CONCENTRATION (PPM) : 53.15 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (PSI) : 1,000 PS| CERTIFIED DATE - 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS '
TEST RESULTS
POINT NO
IDEAL ACTUAL NO| ERROR NO |%ERROR NO|ACTUAL NO, ERROR NOX %ERROR NO
ZERO 0.00 -0.43 -0.43 - 0.13 0.13 .

1 100.00 99.54 -0.46 -0.46 99.40 -0.60 -0.60

2 200.00 198.72 -1.28 -0.64 198.71 -1.29 0.64

3 300.00 299.84 -0.16 -0.05 299.91 -0.09 -0.03

4 400.00 400.27 0.27 0.07 400.12 0.12 0.03

AVERAGE (%) N -0.31
PPB
500
400 —&— IDEAL
—@— ACTUAL NO

300
200 / A ACTUAL NOX
100 /
0 ,/ PPB

0 100 200 300 400 500

Linear (ACTUAL NOX)

CALIBRATED BY |

CHECKED BY ......

fosmsdeyamadumatiafiudy : dwihiidheudnmasnmsue , ns 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com

1@ufl 63/14-15,67/35-36 GoBUWTSNWY 7,7/1 AUUWTSINEY WaeTavimss lwaunsneniug) ngamwa 10600 T 02-868-0812-13 Tnisans 02-868-1889

FO-EN-206 RO1/22-10-14
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NAC CHECK LIST

CUSTOMER NAME : M GREEN GROUP COMPANY LIMITED

EQUIPMENT NAME : NO, Analyzer

MANUFACTURER : HORIBA MODEL : APNA-370 SERIAL NO. : RSBHK673

TEST VALUES

NO.| NOy Analyzer ( APNA-370 ) UNIT BEFORE AFTER
1 |Signal ( NO) mV 4.300 2.900
2 |Signal (NOy ) mV 15.300 9.700
3 |Detector Temp °C , Standard Value : Ambient temp+(5°Cto15°C) 42.900 42.900

Pressure kPa , Standard Value : (Ambient/1013x100-20)+4kPa 77.900 77.600

4 JAMBIENT kPa 101.500 101.200
5 |SAMPLE L/min ( 1.1 L/min £ 0.3 L/min ) - =
6 |DC 24V V(24V+05V) 23.700 23.900
7T |IDC5V V(5V+05V) 5.000 5.000
8 |Samping NO Reading PPB 5.610 3.710
9 |Samping NO, Reading PPB 15.280 12.560
10 {Samping NO, Reading PPB 20.900 16.280
11 [Zero (NO) PPB 0.420 -0.430
12 [Span(NO) PPB 390.120 400.270
13 |Zero (NOy) PPB 4.150 -0.130
14 |Span (NOy) PPB 396.410 400.120

Remark : Reference EX-EN-022-56 , "Ambient NO, Monitor APNA-370 Operetion Manual " Page #48

(Ambient temperature = 5°C to 40°C)

21N15NATIINY

F19a2ANSANTUNTS

HANISAIUNIT

- 3YUIDY LATBIENINTAALEUNTATIIALIRLUNR

CALIBRATED BY :, 1 / \o / bd

/10 [66

desmsdoyamefrumadaiudy : Wmihiideuinmmaainisee , Ins 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com

{@Ufl 63/14-15,67/35-36 YoUWTTINGY 7,7/1 AUUWIINBY WUATAviIwss lununenantvg NFAUNNI 10600 N5 02-868-0812-13 3615 02-868-1889

FO-EN-207 RO0/01-08-13
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NAC TEST REPORT
CUSTOMER NAME : M GREEN GROUP COMPANY LIMITED
EQRIPMENT NAME : CO Analyzer
MANUFACTURER : HORIBA MODEL :  APMA-370 [SERIAL NO : 84XJ1GRC
STANDARD GAS CONCENTRATION (PPM) 4533 PPM CYLINDER NO : CC734373
CYLINDER PRESSURE (PSI) : 1,000 PSI CERTIFIED DATE : 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE : 12/05/2028
TEST RESULTS
CALIBRATION RESULTS
POINT NO
IDEAL | ACTUAL | ERROR |%ERROR
ZERO 0.00 0.0000 0.00 -
1 10.00 10.0800 0.1 0.80
2 20.00 20.1200 0.1 0.60
3 30.00 30.1600 0.2 0.53
4 40.00 40.0100 0.0 0.02
AVERAGE (%) 0.49
PPM
50.00
40.00
30.00
—&—IDEAL
20.00 —l— ACTUAL
10.00
0.00 T T T T PPM
0.00 10.00 20.00 30.00 40.00 50.00
f
v 10 [is
CALIBRATED BY : N DATE ... l\ ....... ; '\be ...............................
O
CHECKED BY -...... N DA TE & verereen 77/1/€§ ...........................
fosmsdoyameumaiiadiaia : mdifidneunsudsnsane | Tns 02-8681246 , E-Mail : i Sales@okla-testing.com
63/14-15,67/35-36 Y2BIWUTIAEY 7,7/1 WUIANINGS 1wau1anantve) namna 10600 woslns 02-8681246 uvind 02-8680860

FO-EN-206 RO1/22-10-14
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CHECK LIST

CUSTOMER NAME

: M GREEN GROUP COMPANY LIMITED

EQUIPMENT NAME

: CO Analyzer

MANUFACTURER : HORIBA MODEL : APMA-370 SERIAL NO. : 84XJ1GRC
TEST VALUES

NO.| CO Analyzer ( APMA-370 ) UNIT BEFORE AFTER
1 |Signal ( MAIN ) mV -0.200 4.000
2 Signal ( COMP ) mV 0.000 0.200
3 |GELL °C , Standard Value : Ambient temperature +(5°Cto15°C) 35.600 35.400
4 [PUMP kPa 39.600 39.700
5 |AMBIENT kPa 101.300 101.500
6 [SAMPLE L/min (1 L/min to L/min ) - -
7 |OVER FLOW L/min ( 1.2 L/minor more ) 0.000 0.000
8 |DC 24V V{24V +05V) 23.900 23.900
9 [DC5V V(5V£05V) 4.900 4.900
10 [Sample Reading PPM 0.370 0.250
11 |Zero PPM 0.370 0.000
12 |Span PPM 37.000 40.010

Remark : Reference EX-SM-100-58 ,

21n15NAIANU

"Ambient CO Monitor APMA-370 Operetion Manual" Page #48
( Ambeint temperature = 5°C to 40°C)

18az9gANsANEUNTS

- ¥ Check List Analyzer , v Calibration Zero/Span , Multipoint , 1A Dianostics

NANSALIUNIT

- B3YUSDY LATBIENUITARLEUNITATIVIALRILUNG

CALIBRATED BY .

tauil 63/14-15,67/35-36 YREIWYTINWY 7,7/1 QUUINYTINEU WUITIAVIINTE lwauIenan g N3NNI 10600 3 02-868-0812-13 5815 02-868-1889

doamsdeyansiumeaiiaiiaiy : Wndfidieuiniswasniseie , s 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com
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DIMENSIONAL MEASUREMENT

ACT - 2050

Certificate of Calibration

Certificate Number T SPR23030320-2 Page: 1 of 3

Customer © M Green Group Co.,Ltd

188/46, Pracha-Utid Rd., Thungkru, Bangkok 10140, Thailand

Equipment Name : Sound Level Meter
Manufacturer : Pulsar

Model . 45

Serial Number © PN2448

ID. Number o N/A

Environmental Conditions

Ambient Temperature . 23°CT 3°C Received Date ;20 Mar 2023
Relative Humidity : 50% T 15 % Calibration Date : 22 Mar 2023
Location of Calibration . In-Lab Recommend Due Date . 22 Mar 2024
Calibration Procedure . SP-CPE-04-01 Date of Issue : 23 Mar 2023

Method of Calibration

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

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

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

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

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calipration Officer

Authorized Signatory

SP-FM-04-15 rev.0
NANUIN A-4/32
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R Calibration Report
Certificate Number : SPR23030320-2 Page : 2 of 3
[}
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 114/0166| 17 Jan 2024
Traceability
9 This certification is traceable to the International System of Unit maintained at :
e TISTR - Thailand Institute of Scientific and Technological Research
O
e

éy METROLOGY SYSTE

SP-FM-04-15 rev.0
AMANUIN A-4/33
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Result of Calibration

7

)

Certificate No. : SPR23030320-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 93.9 93.9 ~0.1 -0.1 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94 1 941 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

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

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
~ End of Certificate -
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Certificate of Calibration
Certificate Number T SPR23030320-1 Page : 1 of 3

Customer : M Green Group Co.,Ltd

188/46, Pracha-Utid Rd., Thungkru, Bangkok 10140, Thailand

Equipment Name : Sound Level Meter
Manufacturer . Pulsar

Model 145

Serial Number : PN2453

ID. Number L N/A

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date . 20 Mar 2023
Relative Humidity : 50% T 15% Calibration Date . 22 Mar 2023
Location of Calibration : In-Lab : Recommend Due Date 1 22 Mar 2024
Calibration Procedure :  SP-CPE-04-01 Date of Issue 1 23 Mar 2023

Method of Calibration

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

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

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

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

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer

Authorized Signatory

SP-FM-04-15 rev.0
NANUIN A-4/35
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Calibration Report

[9)]
0
o Certificate Number : SPR23030320-1
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Reference Standards
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Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 114/0166

17 Jan 2024

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0

AANUIN A-4/36
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Result of Calibration

Certificate No. :  SPR23030320-1 Page : 3 0of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 93.8 93.8 -0.2 -0.2 0.15
114 113.7 113.7 -0.3 -0.3 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15
Select Z Unit - dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 93.9 93.9 -0.1 -0.1 0.15
114 113.8 113.8 -0.2 -0.2 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

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

SP-FM-04-15 REV.0
AANWIN A-4/37



ELECTRICAL AND ELECTRONICS INSTITUTE N
S v
) FOUNDATION FOR INDUSTRIAL DEVELOPMENT %

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

"nl u“‘\ T
NSC-TISI-TIS 17025
CALIBRATION 0119

amuliwwhia:3iannsaiing
ELECTRICAL AND ELECTRONICS NSITTUTE

Certificate No.:
Operation No.:

CP20230034EA
CP2023010028

Certificate of Calibration

Equipment: Sound Calibrator
Manufacturer: Scarlet Tech
Model/Type: ST-120

Serial No.: ST120C0247E

ID No.: .

Customer: M Green Group Co.,Ltd.
Address: 188/46, Pracha-Utid Rd.,

Thungkru, Bangkok 10140 Thailand.
Received Date: 12 January 2023
Calibrated Date: 16 January 2023
Issued Date: 18 January 2023

Calibrated by: Ms. Juntaporn Kunhakom

Approved b

roup Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 3

F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

€
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ELECTRICAL AND [U:CIRDNICS INSTAUTE

Certificate No.: CP20230034EA
Calibration Report

Equipment: Sound Calibrator
Manufacturer: Scarlet Tech
Model/Type: ST-120

Serial No.: ST120C0247E

ID No.: -

Ambient Temperature: (23x2)°C

Relative Humidity:
Pressure:

Method of Calibration :-
I[EC 60942:2017
Condition of this result of calibration
1. Reference standards instrument :-

(50 +15)%
(101.3 + 1.5) kPa

- Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2661000 AA-1020-22 14 June 2023
2)|Waveform Generator 335118 MY52302264 CK20220058EA 19 June 2023
3)|Audio Analyzing DMM 2015-P 4079144 E1U221042 16 March 2023
4)|Pressure humidity and CL1-P220024 17 March 2023

) PTU301 F0640002
Temperature Transmitter CD20220164EA 24 July 2023

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
1. Function : Sound pressure level

Norminal Specified Sound Measured value Deviated value - Acceptance limit”
Frequency (Hz) Pressure level (dB) (dB) (dB) (dB)
1000 94 94.04 0.04 +0.25
1000 114 114.10 0.10 +0.25

2. Function : Frequency

Norminal Sound

Specified Frequency

Measured value

Deviated vaLue[Z]

E]
Acceptance limit

Pressure level (dB) (Hz) (Hz) (%) (%)
94 1000 999.5 0.0 +.0.7
114 1000 999.6 0.0 +.0.7

Page 2 of 3

F-CAL-005 Ed.1
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Certificate No.: CP20230034EA
Calibration Report

3. Function : Total distortion + noise

Norminal Norminal Measured value'” Acceptance imit™
Sound Pressure level (dB) Frequency (Hz) (%) (%)
91 1000 0.5 2.5
114 1000 0.4 2.5

Uncertainty of measurement

Function Uncertainty Ma><.|mum—perm|tted
uncertainty of measurement
Sound pressure level 0.10 dB 0.15 dB
Frequency 0.10 % 0.20 %
Total distortion + noise 0.40 % 0.50 %

Note: [1] The deviated value is the absolube valule of the difference between the measured value
and the corresponding specified sound pressure level.
[2] The deviated value is the absolube valule of the difference in percent between the measured value
and the corresponding specified frequency.
[3] The acceptance limit is for the deviated value.
[4] The measured value is the total distortion + noise, measured over the frequency range from 20 Hz to 20 kHz.
[5] The acceptance limit is for the Measured value.
Remarks: 1. Acceptance limit was IEC 60942:2017 Class 1.
2. The coverage factor k = 2.00

- - End of Report - -

Page 3 of 3
F-CAL-005 Ed.1

AANUIN A-4/40



\\\\\\HllI/,////

CALIBRATION LABORATORY CO.LTD. s

. ; . TS
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 % //—\\\ S THATLAND
“h N
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com  E-mail:sale@cal-laboratory.com fulud
NSC-TISI-TIS 17025
Accredited CALIBRATION 0059

ISO/IEC 17025 CcLC

Supplement to Calibration Certificate No. Q22102976

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE E VIBRATION METER
MANUFACTURER : N/A

MODEL / TYPE : V9000

SERIAL NO. : 2364

CLID. NO. : 252102170

JOB CONTROL NO. . 221008102976

CUSTOMER : M GREEN GROUP COMPANY LIMITED
188/47 PRACHA UTHIT RD.,

BANG MOT, THUNG KHRU, BANGKOK 10140

DATE OF RECEIVED : 08 October 2022 DATE OF ISSUED : 19 October 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

Approved By :

Authorized Signatory
19 October 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. Q22102976A1

F3-012-04/01-12
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CALIBRATION LABORATORY Co0.,LTD. ila\ezv/m&

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

C I_c NSC-TISI-TIS 17025

Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE . VIBRATION METER
MANUFACTURER . NA ’
MODEL / TYPE © V9000

SERIAL NO. . 2364

DATE OF CALIBRATION : 10 October 2022

ENVIRONMENT CONDITIONS :
Temperature : @3t 2) °c Relative Humidity : 55+ 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-127 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Digital Multimeter, Hewlett Packard Model 34401A S/N. 3146A75935.
2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

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

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0112-21, Due Date 26 October 2022.

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22, Due Date 22 February 2023.

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

Certificate No. AV-0009-22, Due Date 22 June 2023.

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. Q22102976

F3-011-04/01-12 page 2 of 3
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CALIBRATION LABORATORY CO,LTD. e
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 27//—/_\\\\\\\\5 THATAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com il
c I—c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IEC 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
Mode +
(mm/s ) (frequency ) (mm/s) (mm/s) (mm/s) + (% ofrdg. )
10 160 Hz 10.00 10.03 -0.03 1.0
20 160 Hz 20.00 20.02 -0.02 1.0
40 160 Hz 40.00 39.22 +0.78 1.0
peak
60 160 Hz 60.00 57.60 +2.40 1.0
80 160 Hz 80.00 77.21 +2.99 1.0
100 160 Hz 100.00 96.25 +3.75 1.0
Note. The Scope of Accredited TISI Certificate No. 19C087/0655 Issue | Page 57 of 111
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q22102976
F3-011-04/01-12 page 3 of 3
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