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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 3, 2022
Al Aianuguasiuenf Wi 8 . Start Time 11:34 AM
Sampler Number TSP No.A8 Transfer Standard Type Orifice Stop Time 11:44 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 11452 Calibrator Serial Number 3882 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 90
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (nH;0)| [AH,O(Pa/P . )(T,/Ta)] | Qstd = (/m)[(A-b)] |ample Flow Rate Indicatio| G = I[(Pa/P,)(T,,/Ta)] "~ Pressure | Meter | Meter
Positive | Negative AH,O ( m:a/min ) ( na/min ) (°K="°C+273)] (mmHg)
5 14 14 28 1.65618 0.80544 31.0 30.68 303.0 757.0
7 25 25 5.0 2.21316 1.07104 41.0 40.58 303.0 757.0
10 3.5 3.5 7.0 2.61865 1.26439 49.0 48.50 303.0 757.0
13 44 44 8.8 2.93609 1.41577 56.0 55.43 303.0 757.0
18 54 54 10.8 3.25267 1.56673 61.0 60.38 303.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 757.0
1 |Slope (m) 2.09709|Linear Equation IS 0.998393 |pstd(mmHg 760.0
2 |Intercept(b) -0.03290(Set Point Flow Rate ( X ) (malmin) 1.133 I 0.9991962|T1p 298.0
3 |Correlation Coefficient (r) 0.99997 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

= 39.700039x - 1.507187
IC (CFM) Qstd-IC /
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Technician Environmental Scientist
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 3, 2022
Al : Uitugusuhumsesnda wii 8 Start Time 11:23 AM
Sampler Number PM-10 No.6 Transfer Standard Type Orifice Stop Time 11:33 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 4642 Calibrator Serial Number 3882 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 6
Plate (Delta H) (A) (X) [ (Y) Temparature | Barometric |  Start Stop
No. [ Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,,)(T,/Ta)] " | Qstd = (/m)[(A-b)] [ample Flow Rate Indicatiof |G = I[(Pa/P, (T, /Ta)]" Pressure | Meter Meter
Positive | Negative AHZO ( ma/mm ) ( ﬂa/min ) (°K=°C+273)} (mmHg)
5 14 14 28 1.65618 0.80544 30.0 29.69 303.0 757.0
7 23 23 4.6 2.12279 1.02794 40.0 39.59 303.0 757.0
10 33 33 6.6 2.564273 1.22819 48.0 47.51 303.0 757.0
13 4.5 4.5 9.0 2.96927 1.43159 56.0 55.43 303.0 757.0
18 53 53 10.6 3.22241 1.65230 62.0 61.36 303.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 757.0
1 |Slope (m) 2.09709|Linear Equation r : 0.998962 |Pstd(mmHg 760.0
2 |Intercept (b) -0.03290|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9994809| T, 7o 298.0
3 [Correlation Coefficient (r) 0.99997 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC ) y = 41.669304x - 3.665555
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( Mr. Prayun Detkla ) ( Mr.Panupon Podang )

Technician Environmental Scientist
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 3, 2022
A2: u’mmn’mm\‘w%'w{ﬁx 10 Start Time 12:35 PM
Sampler Number TSP No.A16 Transfer Standard Type Orifice Stop Time 12:45 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 7363 Calibrator Serial Number 3882 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 2214
Plate (Delta H) (A) (X) ) (Y) Temparature | Barometric [  Start Stop
No. [ Pressure Drop Across Orifice (iH,0)[ [AH O(Pa/P )T, /Ta)]'~| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatiof IC = I[(Pa/P,,)(T,, d/Ta)]m Pressure | Meter | Meter
Positive | Negative AH,O ( ma/min ) ( ftslmin ) (°K=°C+273) (mmHg)
5 14 14 28 1.65618 0.80544 31.0 30.68 303.0 757.0
7 23 23 4.6 2.12279 1.02794 40.0 39.59 303.0 757.0
10 34 34 6.8 2.58097 1.24643 48.0 47.51 303.0 757.0
13 4.3 43 8.6 2.90253 1.39976 55.0 54.44 303.0 757.0
18 53 53 10.6 3.22241 1.65230 61.0 60.38 303.0 757.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 757.0
1 |Slope(m) 2.09709 | Linear Equation ot 0.999163 |pstd(mmHg 760.0
2 |Intercept(b) -0.03290 | Set Point Flow Rate ( X) (mglmin) 1.133 r 0.9995814|T,p 298.0
3 |Correlation Coefficient (r) 0.99997 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

=39.713961x - 1.391391
IC (CFM) Qstd-IC ! '

R?=0.999163
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Environment Research & Technology Company Limited
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 3, 2022
A2: u’rmmfi’mm’l‘v@rm{ﬁ 10 Start Time 12:46 PM
Sampler Number PM-10 No.3 Transfer Standard Type Orifice Stop Time 12:56 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 7351 Calibrator Serial Number 3882 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number A9
Plate (Delta H) (A) (X) (1) Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH.O(Pa/P,)(T,, d/Ta)]'“ Qstd = (1/m)[(A-b)] ample Flow Rate Indicatio| |C = I[(Pa/P,,)(T,, G/Ta)]‘2 Pressure Meter Meter
Positive | Negative | AH,0 ( m’/min ) (C/min ) (°K=°C+273) (mmHg)
5 14 14 28 1.65618 0.80544 31.0 30.68 303.0 757.0
7 24 24 4.8 2.16845 1.04971 41.0 40.58 303.0 757.0
10 33 33 6.6 2.54273 1.22819 48.0 47.51 303.0 757.0
13 43 43 8.6 2.90253 1.39976 56.0 55.43 303.0 757.0
18 54 54 10.8 3.25267 1.56673 62.0 61.36 303.0 757.0
Linear Regresstion Y ON X:Y=mX+Db Average 303.0 757.0
1 |Slope (m) 2.09709|Linear Equation r £ 0.999078|Pstd(mmHg 760.0
2 [Intercept(b) -0.03290|Set Point Flow Rate ( X)(malmin) 1.133 i 0.9995389| T, 1p 298.0
3 |Correlation Coefficient (r) 0.99997 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.97961612
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989755586
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 40.693622x - 2.125594
=0.999078
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( Mr. Prayun Detkla ) ( Mr.Panupon Podang )

Technician Environmental Scientist



RECALIBRATION
DUE DATE:

May 2, 2023

Environmental

< ;.é 2/%% .

Calibration Certification Information
Cal. Date: May 2,2022 Rootsmeter S/N: 438320 Ta: 295 °K
Operator:  Jim Tisch : Pa: 751.6 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3882
Vol. Init Vol. Final AVol. ATime ap AH
Run {m3) (m3) {m3) {min} {mm Hg) (in H20)

1 1 2 1 1.4440 3.2 2.00

2 3 4 1 1.0200 6.4 4.00

3 5 6 1 0.9130 8.0 5.00

4 7 8 1 0.8730 8.8 5.50

5 9 10 1 0.7200 12.8 8.00

Data Tabulation

Vstd Qstd \/ AH (’P%%”)(’I%L) Qa ,/ A H( Ta/Pa )

(m3) (x-axis) (y-axis} Va (x-axis) (y-axis)
0.9947 0.6889 1.4135 0.9957 0.6896 0.8860
0.9905 0.9711 1.9990 0.9915 0.9720 1.2530
0.9884 1.0825 2.2349 0.9894 1.0836 1.4009
0.9873 1.1309 2.3440 0.9883 11321 1.4693
0.9820 1.3639 2.8270 0.9830 1.3652 1.7720
m= 2.09709 m= 1.31316
QSTD = -0.03290 QA b= -0.02062
r= 0.99997 r= 0.99997

Calculations
Vstd={AVol{(Pa-AP)/Pstd){Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)

il

Qstd=|Vstd/ATime Qa={Va/ATime
For subsequent flow rate calculations:

Qstd= 1/m << JAH(—%%—)(—%L-))&) Qa= 1/m<<‘/ma—)> -b>

Standard Conditions
Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b intercept ’ ’
m: slope
ich Environmental, Inc. www.tisch-env.com
5 South Miami Avenue TOLL FREE: (877)263-7610

lage of Cleves, OH 45002 FAX: (513)467-9009
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
@3’ 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700
PLAY SOLUTION www.playsotec.com

NSC-TISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

g"g@’ 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700
FLAY SOLUTION www.playsotec.com

CERTIFICATE OF CALIBRATION

%
’1.1(///:\ W
i

NSC-TI‘S(-YIS“! 7025

CALIBRATION 0378

Customer Certificate no.  PST-0001-22
Pageno. 1 of 3
Company 1 ENVIRONMENT RESEARCH & TECHNOLOGY CO.,LTD.
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong,
City / Province  : Laksi, Bangkok
Zip/Postat : 10210
Device
Equipment < Electronic Balance Capacity : 220 g
Manufacturer @ METTLER TOLEDO Readability : 0.0001 g
Model 1 AB204-S ID No. : ERTC-L-in-0048
Serial No. : 1123103723
Environment Conditions

Location of Calibration
Ambient Temperature
Relative Huminity
Barometric Pressure
Calibration Procedure

Comment

: Calibration Laboratory at Play Solution Technology Co.,Ltd

: 259 {°c)
1 53.1 (%RH)
: 10115 {mba}

* This Calibratlon was conducted by using In-House calibration pracedure number CP-M-001 base on “UKAS LAS 14*

Date of Receipet

Date of Calibration

¢ January 4, 2022

1 January 4, 2022

Issue Date : January 4, 2022
4
Calibrated by W{ZL ? Approved by k - @/
{ Kittichai Rattanatham } { Kittichai Rattanatham }
Calibrator Approved Signature
The reported uncertainly is based an a standard Y lled by 2 ge factor k=2, pi g 2 level of confid of 85%
This Certificate s issued I accordance with the if of granted by That L y A scheme which has assessed the

measurement capability of the

realized at the c di

yand s ity to national and to the unit of

national standard faboratory. This certificate may not be reproduced ather than In full except with the prior written appraval prior written approval of

the calibration center, Play Solution Technology Co.,Ltd

F-039

REV.01 28/04/63

Result of Calibration : Without Adjustment Certificate no. PST-0001-22
Pageno. 2 of 3
1. Repeatability
Weighing Rang 1 (g} | NorminalValue (g} | Standard Deviation (g}
Max.capacity 220 200 0.00005
Weighing Rang 2 {g) | Norminaivalue (g) | Standard Deviation {g}
Max.capacity
2.tinearity, Departure of indication from norminal value
Weighing Range 1
Norminal Value Standard Value indication Ervor of Indication [ Expanded Uncertainty Factor k
(g) () (@ (®) (4]
0.001 0.00100 0.0010 0.0000 0.00011 2.07
0.01 0.01000 0.0100 0.0000 0.00011 2.07
0.1 0.10001 0.1000 0.0000 0.00011 2.07
1 1.00001 1.0000 0.0000 0.00011 2.06
5 5.00002 5.0000 0.0000 0.00011 2.06
10 10.00001 10.0000 0.0000 0.00011 2.05
50 50.00003 50.0000 0.0000 0.00013 2.03
100 100.00004 100.0001 0.0001 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2.00
200 200.00006 200.0002 0.0001 0.00031 2.00
Weighing Range 2
Norminal Value Standard Value Indication Error of indication | Expanded Uncertainty factork
{g) (g) (e (e} (g)
The given ] vlisthe dard uncertainty of the measurement multiplied by cover factar k
as per listed in table above, which corresponds to a confidene level of about 95%
F039 REV.01 28/04/63



PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
W 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700
PLAY SOLUTION www.playsotec.com

NSC-TISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

Resuit of Calibration Certificate no.  PST-0001-22
Pageno. 3 of 3

3.Eccentricity
Test load at least 1/3 of the maximum capacity, typically placed between 1/2 and 1/3 of the distance from the centre of
the foad receptor to the egge.

an oo
1
oo/ [oTe

|

Weighing Range 1 ) Weighing Range 2
Test Load ¢ 100 {g) Test Load : {g)
Pusition Indication  {g} Position Indication (g}

1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002

l Max.Deviation ] 0.0001 ] | Max.Deviation |

Standard methode

The calibration was performed by using calibration laboratory’s fn-house calibration methode : CP-M-001 based on
"UKAS LAB 14 : Calibration of weighing machine" : edition 6 | October 2019

fi standards i

lnstrument OIML Class SN Ceritificate No. Due Date
Standard Weight Set E2 4000021952 MM-0183-20 December 8, 2022
Stardard Welght Set - - - -
Stardard Weight Set - - - -

Stardard Weight Set - - - -

Measurement Uncertainty
The given measurement uncertainty is the standard of the measurement multiplied by an extension factor k which carresponds
to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability : The measurement is traceable to national standard, which realize the physical unit of measurement {Si)
- National institute of Metrology {Thailand) through Calibration Laboratory

END OF REPORT

F-039 REV.01 28/04/63



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 April, 2022 Certification No. 161/22
Page : 1 of 3

Object : Weather Station

Manufacturer : Davis Instruments Inc,

Type : Vantage Pro 2 iD No. : No.22

Serial No. Display AS160105011 Transmitter BE181108008

Customer H Environment Research & Technology Company Limited.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210,

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.1 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Serial No, 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730028 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich ¢ Dry No.8390/94’\7\fet

: ThegGSThpeider No.918802 /
Calibrated by : }\b '

Sigl{ji: ,
Mr. Watcharapol Subwat Mr. Q romsut

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 161/22

12 April, 2022 Page : 2 of 3
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches 1520 | inches H20 | m/sec m/sec m/see
1.00 - - - 0.9 0.10
3.02 - - - 3.1 -0.08
5.00 - - - 4.9 0.10
7.04 - - - 72 -0.16
9.02 - - - 8.9 0.12
11.01 - - - 112 -0.19
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.8 0.22
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o] 0
90 90
180 180
270

Calibrated by :
N@Aihns?d\
Mr. Watcharapol Subwat

Mechanical Engincer




THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 0-2396-0156,0-2399-0469

The Result of Calibration

Certification No. 161/22

12 April, 2022 Page : 3 of 3
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
50.6 50.6 0.0
30.2 303 -0.1
15.4 15.4 0.0

Checked by : N ’)

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 9 February, 2022 Certification No. 041/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. MC70909A08 ID No. : No.19

Customer : Environment Research & Technology Company Limiled.

25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road,

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1011.2 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitol Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

S

JAPAN QUALITY ASSURANCE ORGANIZATION

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

9 February, 2022

Certification No. 041/22

Page : 2 of 2

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

m/sec inches H20 | inches H20 | mi/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 49 0.10
7.04 - - - 6.7 0.34
9.02 - - - 8.9 0.12
11.01 - - - 10.7 031
13.01 - - - 13.0 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

0

90

Calibrated by :

(/&ﬁ O}\%{J\

Mur. Watcharapol Subwat

Mechanical Engineer




Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture : Larson Davis
Model : CAL200
Serial No. ¢ 3606

Range of Calibrator
- Sound Pressure Level : 93.5dB.
- Frequency 1,000 Hz.

Calibrated By

Calibration Date

Customer Name

Mr.Akarawat Kochabog
October 3, 2022

- s o as 1 Q': IJ
US1n Isifes aeudauaund $1na: lasanmslsslwiudnln Tavu @waene a3en 1)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment

1 Rion NL-42 00221384 93.2 93.5 Pass

| =
\(y\ envi research /";> .88 ;j
/ ) __' (s} =] oo )
Checked BY —  cicvvevcneiborosofodesitoseinssosins —v-————W RE;WKM@;&M = ) ‘
Mr.Pra Detkla _ Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1
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NSC-TISTIS 17028
UTISTR CALIBRATION 6037

|

pe L 3
NSC-TISKTIS 17028
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0603 MTC No. EEL. BP. 98/0665

CALIBRATION CERTIFICATE

Submitted by  : Environment Research & Technology Co., Ltd.

Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong, Laksi, Bangkok 10210.

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Precision Acoustic Calibrator Temperature :(3%3)°C

Manufacturer : Larson Davis

Model : CAL200

Relative Humidity : (5015} %
Ambient Pressure  : (101.325 £+ 1.500) kPa
Serial No. : 3606
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjacr 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.
7. Condenser Microphone Brucl&Kjaer 4180 /N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).
The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt : 29 Jun. 2022
Date ol Calibratien : 5 Jul 2022 173

/ﬂ.ﬂif?"v/

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605

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

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

Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Qutput in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

MTC No. EEL. BP.  98/0665

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjacr4180 93.30 -0.50 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer4180 1000.4 0.4 %1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit

Type (%) (%) IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer4 180 1.83 +0.50 +£3.0%

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

3. The microphone volume correction was included at the level of 0.26 dB from manual.

Date of Calibration : 5 Jul. 2022 2/

Mt /'7'

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,

The results relate only to the ltems 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.

E-mail : rumpai@tistr.orth Websitewww.tistr.orth  E-mail : mic@tistr.or.th

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khiong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  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 : sumalee@tistr.or.th
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605 MTC No. EEL. BP. 98/0665

Nominal Output of Unit Under Test =114 dB re 20j.Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphonc | Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.53 -0.47 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolcrance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.4 0.4 *1.5 +*1.0%

3. Total Distortion

Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&XKjaer 4180/ 0.64 +0.50 +*3.0%

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

3. The microphone volume correction was included at the level of 0.26 dB from manual.

Calibrated by : Approved by :
N
(Mr.Nuttapong Niljtusvanit) (M1
pong Nilj SiEka
Tkt L ~REEE

(Mr.Tawikiat lamsamran) Electrical and E%&%‘:ﬁgﬁ?w rds Laboratory
Date of Calibration : 5Jul 2022 Industrial Metrology and Testing Service Centre
Date of Issue T 6 Jul. 2022 Ref : 2011265062902932003 3/3

End of Certificate

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

FMBLMTC.002 Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) @ 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) G 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 : mtcgtistr.or.th E-mail : sumaleegtistr.or.th




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250

NSC-TISITIS17025
TEL.0-2717-3000:27  FAX. D-2719-9484 CALIBRATION 0008

Cert.No.: 22CH13
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

( /) Malee Butkruea
( ) Saithip Meangmai

( ) Warakomn Lerngagtrakul

Issue Date :

pH Meter

Eutech

pHTestr 30
3011826

NO.23

Used ltem

29 December 2021
05 January 2022
2112-0752WN-8

Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

(25 £ 2.5) °C

(50 + 15) %

In - house method :

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

- CP-CH8 by comparison with standard thermometer

Walalek Sirithean

Wy -

Approved Signatory

7 January 2022

The Uncertainties are for a confidence probability of approximately 95%

This centificute may not be reproduced other than in fuli, exeept with the prior written

Apgroval of the head of Corporate Services 3 : Equipment Culibration and Testurg Services

A 0036340

)
plaany
Cert.No.:  22CH13
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No, Due Date
1} Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022
This certification is traceable to the Intemational System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2, Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd,,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6,982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

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 4.00 N/A 0.0085 2.05
S/N.: 3011826 6.982 6.97 N/A 0.011 2.00
10.015 10.02 N/A 0.0096 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

Mol .

a 1088737



Cert.No.: 22CH13
Page.: 30of3

Calibration Results

Function : Temperature Measurement

(") Without adjustment

This equipment was connected with Temperature Probe;

- Model : -

- Serial No. : 3011826

Dimension of probe;

- Length : 36 mm.

- Diameter : 6 mm.

- Immersion Depth : 33 mm.

Calibration Standard uucr Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°C) (°c) (°c) (°C) (x°C) k
25.0 24,998 253 0.302 0.13 2.00
30.0 28.998 30.3 0.302 0.13 2.00
35.0 35.002 35.3 0.298 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage

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

~000-

Ml .

a 1088736



CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.
‘,.-. § 45/48 Soi Satathammasop31, Salathammasop Rd.,,
b Satathammasop, Thawewatthana, Bangkok 10170 Thailand
Tel: 0-2008-8474-3 Fax : 0-2408-8477 Email : infogarystatcal corn vaww crystatcal.comn

CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45748 Soi Salatharnmasep31. Salathammasop Rd.,

Satathammasop, Thawewatthana, Bangkok 10170 Thatland
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Emall : infa@erystalcal.com vwww.crystalcal.com

H5C-TISITIS 17025
CALIBRATION 0560

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION

Certificate No. : 21-1224-004

Certificate No. : 21-1224-004 Issue Date . 28 December 2021 Work Order No. : 21/1224
Issue Date ;28 December 2021 Work Order No. : 21/1224
Details of Calibrati

Customer Name : Environment research & Technogy Co., Lid. 1. Reference Standards Instrument

25/114 Moo6 Soi Chinaket1 Ngamwongwan Road, instrument Model Serial No/Ins No. Certificate No, Due Date

Toongsonghong Laksi Bangkok 10210 Data Acquisition unit 34972A MY57006241 23-719-014 03 September 2022
Date of Received . 15 December 2021 Sensor type R0 RTD# 101-109 21-719-014 03 September 2022
Date of Calibration : 15 December 2021
Instrument Details : Description : Temperature Controlled Enclosures [Incubator] 2. Certificate traceble : This certificate traceable to The International System of Unit refer to

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

Model : Smart i250 3, Condition of item : Used

Serial No. . 2059-0218-0002 4. Calibration site : On - Site

ID No. . ERTC-L-IN-143 5. Result of Calibration 1 Without adjustment

Resolution :0.1°C 6. Evaluate Condition : Time Constant - How 50 Minute At cal. point 20

Location . Laboratory Air vent : Off

Fan speed status . Fixed Fan Speed

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

Calibration note

™~

: The results reported in this certificate refer to the condition of instrurnent on

the process into the steady state of chamber

(B) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures. 8. Sensors Installation Diagram @ When;  Sensor installation location in Chamber ¢ Working Space
A = Distance between sensor and wall of chamber is 5 cm

Environmental Conditions : 9. Dimensions of chamber W = 05m i D= 05m o H = 09m

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

Humidity : Area Monitoring between 30%RH to 85%RH e

Line Voltage : Area Monitoring 220 VAC = 10% . L2 #4 |
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 g | #9

Units (Sl) and The temperature scale in use at this laboratory is The International 1 , U

Temperature scale of 1990. B #6 o #8,

- Wiz
Calibrated by  : Mr. Sitthisak Tonglim Approved by : L EL A o ¢ L
Calibration Engineer ( Mr. Anuwat Yaklermijit ) el A, <
‘ Laboratory Manager T ’ WiEomy .
This certificate may not be reproduced other than in full except with the prior written approval of Crystal Catibration Sales and Service co., Ltd. ]
Crystal Calibration Sales and Service Co., Lid. PAGE ,HS") Diagram of Chamber
s A

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

)
B2y L5 PAGE 2/3

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



CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

e 45/05 Soi Salathammasop31, Satathammasop Rd.,
I

o B Salathammasop, Thawewatthana, Bangkok 10170 Thailand
fel: (-2908-8474-5 Fax : 0-2408-8077 Email : infGap

THAILIHD

vstatcat.com www.crvstalcalcom

TIBLTI5 17025
LIERATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 21-1224-004
Issue Date : 28 Decernber 2021 Work Order No. : 21/1224

Besult of Temperature Distribution and Performance Check

Table1 : Reporting of Temperature Distribution

Average Measured Temperature (°C) @ Sensor No.

torai Uncertain
Calibration (Sensor No.9 is REF) ”

point (°C)
#1 #2 #3 #4 #5 #6 #7 #8 #9 + (°C)

20.0 20.26 2008 20.22 20.11 20.18 20.12 20.09 20.16 19.91 0.60

Table 2 : Reporting of Performance check

Indicator Indicator Reading (°C) Stabitity Uniformity Overall variation
Set Point {°C) MAX MIN Average + (°C) Q) (G )
20.0 20.0 19.6 199 0.39 0.58 1.03

Note

Custorner would like to find internal temperature in chamber 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 Datalogeer 3"

The guoted uncertainty include " Stability " and * Loading effect (20% of Temp Uniformity} *

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

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

at the reference location which are cbserved 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 ma>imurm and minimum measured temperatures throueout observation time,

2

Indlicating. Temperature - the average reading of indical'ng device that forms the integral part of the enclosure.

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

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

i,

a level of confidence of approximately 95%.

—~END- 1262 pagE 373



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 FAX. 0-2719-9484

Cert.No.: 22TW15
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/ ) Malee Butkruea

() Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

YSI

5000-115V
03C1280 AC
ERTC-L-In-021
19 January 2022
21 January 2022
2201-0594WN-1

Environment Research & Technology Company Limited.
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Temperature (25+5) °C

Humidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Waln -

Approved Signatory

1 February 2022

D "
04-2- b5

B 0273633



Cert.No.: 22TW15
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 07H100306
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.16 8.156 0.0071

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o0-
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zons 082 11522 ACTH METTLER TOLEDO fo METTLER TOLEDO GSe

Measurement Results

Mattler-Toledo (Thalland} Ltd.

84644 - B46/5 Lasalle Rd., Bangna Tal Sub-District
Bangna District, Bangkek 10260 Repeatabimy
+66 2723 0382

MT-TH.ServiceSupport@mt.com NSC-TISI-TIS 17025
CALIBRATION 0062

TestLoad: 100 g

1 | 99,9999 ¢ ‘ NiA @ Astett ) (bt omity
| | . &5d
2 e 99,9998 g ] N/A
s . » ! 13 Ag
3 ! 99.9998 g NIA
Accuracy Calibration Certificate °
Cust 4 99.9999 g NIA : 3d
ustormer 5 99.9999 g NA 24
Company: ENVIRONMENT RESEARCHETECHNOLOGY CO., LTD. 6 99.9999 g ] NiA : 4 ) id ’ 4
Address; 25/114 Moo 6, Sol Chinaket 1, Ngamwongwan Rd., Toongsongho 7 99.9998 g o NiA S
City: Laksi Contact; Ramita Taengthai 8 99.9989 ¢ . NiA !
ZIp/ Postat: 10210 ) 9 99.9998 g ‘ N : >
State / Province: Bangkok 10 99.9999 9 | N/A SRS ’
- u : 4
Order Number: U R . . .
IR g " s ;
AU AP IR 2 | Doviation , 0.00005¢g NIA
Weighing Device .
¢ i
Manufacturer: Mettler Totedo Instrument Type: Welighing Instrument
Modal: MS204TS00 Assot Number: ERTC-L-IN-114 "
Serlal No.: B547728937 Terminal Model; NIA ‘1:: :; ;np::!ﬂe‘)::‘ar: the of the { n which the
. NA . N/A ’
Bullding: o . Terminal Serlal No.: The roselts of thia graph ure based upon the absoluta values of the differences
Floor: § Terminal Asset No.: N/A - . fram the mean vilue
Room: 504 . .
Eccentricity

Range | o Max; Capacty: i Readabiity (d) -
. 1 i 2209 0.0001 g TestLoad: 100 g
o Poalion |- A Found 1

Procedure i

1 | 99.9998 g | NIA
i . i
| 2 ! 99,9999 g I N/A
Callbration Guideline: EURAMET cg-18 v. 4.0 (11/2015) oo s e :
i 3 i 99,9998 g : NiA
METTLER TOLEDO Work Instruction: CPWO02/20 foee - 1
i 4 i 99.9998 g N/A
. " . " . " s Le " q P !
This 1 certificate for As Found No As Left calib was b the device I 5 i 99.9097 g : NIA
was not madified afler As Found calibration, Therefore, results tor As Lett correspond {0 As Found. ) -
The sensitivity/span of the weighing i was adj nefore culil with & huilt-in weight. | i !
) | Madmum | 0.0001 g | NIA
In accordance with EURAMET cg-18 (11/2015), the test Joads were selected 1o rellect the specific use of the weighing device ot to | eviafon | I As Found
specific calibration conditions. The "d” in the graph the readability of the al in which
Humidity: the test was performed,
l As Found | Start 23.8°C End:24.5°C | Start49.7 % End: 55.1 %
As Found Calibration Date: 19-Jan-2022 _ Calibrator § . .
A3 Left Calibration Date: NIA e
issue Date: 20-Jun-2022 Suwicha Cheykamehu
Approved Signatory: Z :
1 Kassakorn Tassanachaisakul
[3 Santi Jitniyom
[0 Surachat Sukkate
Software Versian: 1.23.0.228 & METTLER TOLEDO ) Page 1 of § Softwate Version: 1.23.0.22¢ © METTLER TOLEDO Page 2 of &
Raport Verskon: 2.16.8 Tins la an origintat docuinant sd may not be partially reproduced without the e’ Fapont Veraian: 2.16.8 1hia o an erginal documer and may not be padially seproduced wihout he /

Farn Number: F103C written panmicsion ef the wsting cotibration laboratory, Sb-1-bB Farm Nuniner: F103C wriften porinission of the issuing calibration lagoralory.
b1~ 4
2 - LB



Calibration Cerifficate ID
TH2065-082-011922-ACC-TH

METTLER TOLEDO -«

Error of Indication
As Found
| ReferenceValus. | | Indication’ Enorotindication | ||| Expanded Uncenainty | | k
i1 0.0000 g 0.0000 g 0.0000 g 0,12 mg 2
2 0.05069 0.0500 g 0.0000 9 0.13mg 2
3 0.1000 g 0.1000 ¢ 0.00009 013 my 2
#* 0.5000 g 0.5000 g 0.0000 g 0.13my [
5 1.0000 g 1.0000 g 0.0000 g 0.13 g 2
6 5.0000 g 5.0000g 0.0000 g 0.1 mg 2
7 100000 g 10.0000 g 0.0000 g 0.14 mg 2
8 50.0000 g 50.0000 g 0.0000 g 0.18 mg 2
] 99.999% g 95.9998 g «(,000t g 0.24 mg 2
10 149.8699 g 149.9998 g -0.0001 g » 0.34 myg |2
" 199.9998 g 200.0000 9 0.0001 g o 0.39 mg P2
v > As Found
¢ Asleft
]
£
5
R For improved legibility of th graphics
2z " i Tl only increasing measurement polnts
- T PV are shown and measurement paints.
‘g tlose lo zevo are not displayed.
B
i
e s e ¢
Calibrstion Poamnts (g)
The stated is the uncertainty at calibration obtained by mulliplying the standard combined uncertainty by the

coverage factor k ~ which can be larger than 2 according to EURAMET ¢y-18, The vaiue of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining envitonmenlal conditions and the setlings of the weighing instrument when il was calibrated.

Test Equipment

Callbration: Cerlificate ID
TH2065-082-011922-ACC-TH

METTLER TOLEDO =

Remarks

FACT adjustmeni functionality aclivated
Equipment condition: Good

Nexi cafibration according to customer’'s procedure

End of Accredited Section

All weights used for metrolugical lesting are traceable to national or international standards. The weights were calibraled and certilied by

an accredited calibration laboratory,

Waeight Set 1: OIML E2
Weight Sel No,:
Certificate Number:
Thermo Hygrometer
Equipment No,:

Centificate Number:

wso03 Date of (ssue:
175498 Caltbration Due Date:
IN281 Date of issue:
2111100 Calibration Due Date:

21-8ep-2021
14-Mar-2023

25-May-2021

_10-May-2022

Softvare Version: .23.0.220
Report Version: 2.16.8
Form Number: F103C

D METTLER TOLEDC

Trug 15 an original document and may not be partially epreduced without the

wnitien pormmsgion of the tasuing culibration laboratory.

Pagedof 5

The information below and any attachments ta this calibration certificate are nol pant of the accredited callbration.

Saltwpre Vorsion: 1.2
Repor Version, 2.18.8
Form Number: F103C

0.429

= METTLER TOLEDO

Thig 1o an original dacument und may 10t be panally teproducad sithout the

wrdten pesmizaon of he wsung cakarlion Wkuary.

Page 4 of 5



Callbration Certiicate ID METTLER TOLEDO Service

TH2065-082-011922-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 In use. The formuia shall be used tor the estimation of the uncertainty under consideration of

the errors of indication, The value R represents the net load indication in the unit of measure of the device.

Temperature coefticient tor the evaluation of lhe measurement uncertainty in use: 3.0-10%K
Temperature range on site for the evaluation of the measurement uncertainly in use: 4K
L of L

1] o0oootg | m0g U = 0.13 mg + 000828 mofg - R | NiA i

To optimize the stability of the linearization, besides of the zero load only increasing measurement paints with a test load of 5% of the
measurement range or jarger are taken tor the calculation of {he linear equation.

Abeoluts and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Attachment to Callbration Cerlificate:
TH2065-082-011922-ACC-TH
GWPY Ceificate

)

METTLER TOLEDO Servi

GWP®
Certificate

Net Indication Ag Found :
H 0.0220¢ 0.13mg I 0.59% NiA
| . b | ; : :
| 0.22009g 013 mg E 0.080% i N/A i i
; ; i i
| 220009 0.15mg 0.0067% I NiA ! !
L i i i
i 22.0000 g 0.31mg 0.0014% ! NiA 1 i
: 220.0000 g 2.0mg | 0.00089% ! N/A ! !
k]
£
H 5
5 ¥
2 i
z Lo |
3 CT ;
I [4 I 1
<< ! i i H
o | ——
o o [ ” 5 0 s [E R
Waighing Range ['%) Reuding fg]
As Found AsLeft
Software Version: 1,23.0,220 YMETTLER TOLEDO Page 5ot 5
P

Reagnt Version: 2.18.8 Thig is an onginal docuinent aed May not be partially reproducad wihout the

Fonm Number: F103C wrillen permission of the suuing calitrabon fabotatory. S|~ L 5

As
Left

As
Found

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

No adjustmentsimaodifications made. As Left resulls
correspond to As Found.

Tests Performed: ~1 As Found As Left

Process Requirements

Weighing Tolerance: 1% ! Smallest Net Weight: 0.0500 g Safety Faclor: 2

Safe Welghing Range

Fuctitkew Mmmaasin Vos outenity (4}

LIRS

) Yovran v

Safe To Waeigh |
i i
\ Ve Ko taf oy
Goom sy [
Necebobats Sembad ol Worgh
[
siore
Goworoms

Whilu the vaftsas In this graph sefhect tho uotusl brlirabon rusuits, the moasureimant untertuinty surves ar uirply © wisd sepresontalion. This groph rellucts As Lelt tssiing, ustsss only As Found

wias, postormed,

Software Verslon: 1.23,0229 GMETTLER TOLEDO (—/a;') Page 1 of 4
Report Varslan: 2.16.8 Thiz i5 an origlnal document and My not be pirbelly reproduced without the
swritten permussion of the isuing culibration Jaboratory, Shri-bl

Formn Numbor: F103C



Atlachment to Callbration Certificate; METTLER TOLEDO Attachment to Callbration Certificate:

TH2065-082-011922-ACC-TH THZ065-082-011922-ACC-TH
GWP* Cerlificate GWP? Certiticate

Minimum Weight Measurement Results

As Found Minimum Weight Tabie Results Summary
Minimum welghts for different welghing ioleranses end safaty factors
| Sataty Factor As Found;
! Tolerance : 1 2 3 5 ) 10 As Left \'
0% 0.13276 026775 0.40503 0.68670 i 14353
; 9 g 9 - 9 ! 99 " = Passed
02% | 0.06610 g 013276 g i 0.19997 g 0.33610g i 0.68670 g Fatod
= Failed
0.5% 0.02637 g i 0.05284 g ! 0.07939 g 013276 g | 0.26775 g }5
1% 0013189 : 0.02637 g i 0.03960 g 0.06610 ¢ ‘ 013276 g 1 = Sately Factor not met
2% 0.00659 g ! 0.01318 9 0.01977 g 0.03298 g 0.06610 g
5% 0.00263 g 0.00527 g 0.00790 g 0013189 0.02637 g Repeatability

@ Pass: The determined minimum weight meets the tequirement for the smaliest net weght.
Testioad: 1009

As Left Minimum Weight Table

Minimuim welghts for different welghing tolerances and safefy factors ‘ . : e Tolerance Control Limit Std, Dsviation . .
! . 0.1% I WA ; N/A | N/A

| Safety Factor ‘ | | ; |
I — 1 : 2 3 : 5 ! 10 i 0.2% i 0.00005 g v ] ; ,
| T W i : : | ‘ ! !
| o s ; ; 0.5% | 0.00013 g v | v
0.1% ‘ 0.13276 g | 026175 g 0.40503 g 0.68670 g ‘ 143539 g m’“ - 0.00005 g* j 0.00005 g*
02% | 0.08610g 013216 | 0.19997 g 0.33610 g | 0.68670g 1% 0.00025 g v v
05% ! 0.02637 g 0.05284 g | 0.0793¢ g 0.13276 g | 0.26775 g 2% 0.00050 g v v
1% ! 0.01318g 0.02637 g | 0.03960 g H 0.06610 g } 0.13276 g 5% 0.00125 g v v
2% | 0.00659 g ! 0.01318 g | 0.01977 g 0.03298 g | 0.06610 g
5% i 0.00263 g 0.00527 g ! 0.00790 g 0.01318 g : o 02637 "The calculated standard deviation value is below the rounding error of the balance. The 0.41%d rule Is used for the assessment of this
! . | .00:52 . . I X q i

repeatability test and the caleutation of the minimum weighL

J Paus: The determined minirum weight meets the requirement for the smalflest net weight, L . ; .. N
The weighing tolerance is met if the standard deviation (s less than or equal 1o the conesponding control fmit,

At these nel minimum weight valuas, the measurement uncertainly of the weighing device is equal to or less than 1/1 (no safety factor), 172, Eccentncny
1/3, 145, or 1710 of the required tolerance. The values are calculated with k= 2 and based on the linear formula of the measurement uncerainly
of the weighing devica in use.
o Test Lead: 100 g

The safety factor for As Found s always 1. This implies no safely tactor. As Found testing looks at the behavior ot the instrument from the past

L o e
 Devaton . | Reeit | . Devalion |

until test occurred. For the past, it is necessary Lo know that the {olerance was met, but nol the safety factor. The safely factor 1s a proactive Tolemance Control Limit
measure o apply for future measurements, ‘ 0.1% 0.0500 g | v i o
| ¢ : |
‘ 0.2% : 0.100¢ g ! iV | v
Notes on minlmum welght values in above table: | 0.5% 0.2500 ¢ [ ‘) o 1 v
NIA i ol 4 P fate va salculs ' 0.0001 ¢ ' ! 0.0001 g
1. "NJA" is shown above, 1o appropriate value could be calculated, 19 0.5000 g o« v
2. METTLER TOLEDQ is not responsible for the definition of the process requlrements. 2% 1.8000 g v v’
5% 2.5000 g e v
The weighing folerance ts met if the deviation is less than or equal to the corresponding control fimit,
Software Vorsian: 1.23.0229 @ METTLER TOLEDO V) Page2of4 Sofiwore Veralon: §.23.0.220 DMETTLER TOLEDO Page 3 of 4
Report Version: 2.16.8 This ts an original document and may not be partially rooduced without the Report Vorsion: 2.16.8 Thiz s an eriginal documen and 1y not be purtially reproduced wathout the: J
Form Nuntber: F103C writien pesmiasion of Ihe tuuing cuhtrton lboratory. o e Forn Mumber. F103C watien pormusaion of the iavuing Satibration laboratory,
L) - b5




Attachment te Calibration Certificate: METTLER TOLEDO B ary itm o

TH2065-082-011922-ACT-TH
GWP® Certificate

Error of Indication
Asg Found
0.5%
0.0000 g 0.0000 g NiA NA L ONA ] NA | NA NIA
50.0000 g 00000y | 00250y | 008009 | 012509 = 0.2500¢ | 0.5000g . 1.2500¢
{99.9999g¢g -0.0001 g | 0.0500 g 0.1000 g 0.2500 9 0.5000 g ; 1.0000 g 2.5000¢g
| | | : |
149.9999g | -0.0001g | 0.0750¢ | 0.1500g 0.3750g © 0.75009 | 1.5000g | 3.7500g
199.9989g | 0.0001g 010009 | D.2000g . 0.5000¢ ~ 1.0000g | 200009 | 5.0000g |
v v v v v
AsLeft

wa | A

| oo000g | 00000g | NA NA ‘ A A
5000009 | 00000 | 002509 \ 0.0500g = 012509 = 025009 f 0.5000g | 1.2500¢g
99.9999g | -0.0001g | 005009 & 04000y | 09500 050009 | 100009 | 25000g
i .....149'9999 a j -0.0001 g | 00750y 015009 | 0.3750¢g . 0.7500 g 15000 ¢ ; 3.7500 g
i 1999999 g & 0.0001g 0.1000g | 0.2000¢ i Q.5000¢ 1.0000 g J 200009 . §.0000 g
v ! ~ " v ¥ s
The weighing tolerance is met if the error (of indication) for each test point s less than or equal to the corresponding control
imit far that particular weighing tolerance. Results at ar close 1o the zero point cannot be assessed,
Softwara Varsion: 1.23,0.220 W METTLER TOLEDD Page 4 of 4
Report Voroion: 2,168 Thi is an original socumant and may not by purtially reproduced wihout the
Form Number. F103C willen permisaion of the iasuing calibration laboratory,

L) ~bE



TECHNOLOGY PROMOTION ASSOCIATION (THAYLAND-JAPAN;
CORPURATE SERVICES 3 EQUIPMEN]

534id PATTANAKARN ROAD SO 18,
TEL0:2717- 3000

Ve,
N s S

T CALIBRATION AND TESTING SERVICES
ANLUANG, SUANLEANG BANGROK 10250

-
4

NS
AR

PR - N NSCTISLTIS 17025
27 FAX 2719-09484 CALIGRATION 6005

Cert. No.: 22TM151
Page.: 1 0of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

Hot Air Qven
Binder

FED 115 E2
11-22823
ERTC-L-In.-076

Environment Research & Technology Company Limited
25/114 Moo 6 Soi Chinaket 1,

Ngamwongwan Road, Toongsonghong, Laksi,
Bangkok 10210

Laboratory (ERTC)

5 January 2022
5 January 2022
(26+10)°C
(50+30)%

Man Pattanapongpaiboon

Wl .

Approved Signatory

{ /) Pornthippa Tameyakul
(

} Malee Butkruea
() Suwit Imjai

Issue Date :

21 January 2022

The Uncertainties are for a confidence probubility of approximately 95%

This cortificate may st he rep

Approvat of the head ol Corporate

raduced nther thim iy TuH, eaeept witlh the prior wotlen

Services 3 : Eyuipment Calibration wnd Testing Sesvices

Shet-b 5

A 0036818

Equipment : Hot Air Oven Cert. No.: 22TM151
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2201-00060N-2

Procedure Used :-
Calibration were conducted using calibration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T.
The temperature scale used was based on (TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44031769 21LM12 02 Sep 2022
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceable to the International System of Unit.

Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
. . ! Beginning Finished
—(2 . Temp. (°C) 27 27
REL.Humid. ( % ) 54 58
© 3 AC Supply ( Volt ) 219 222
g fret)
H $ Hiz 3 Ref. Std. ID No.: @

Calibration Point

1 7
P 7 c o]
i I /
< “'b Position:| (180)°C (104)°C

1 20-09TC01 | 9RTD-2/1

2 20-09TC-02 | 9RTD-2/2

o 3 2009TC03 | 9RTD-2/3

Probe Installation Details; ~ Dimension of Chamber : 4 20-09TC-04 | 9RTD-214
a= 50 cm D= 040 m 5 20-00TC-05 | SRTD-2/5
b= 50 om w= 080 m 6 20-09TC-06 | SRTD-2/6
c= 50 om H= 048  m 7 20-09TC07 | ORTD-2/7

Capacity = 0.12 m® 8 20-09TC-08 | 9RTD-2/8
9 (ref) | 20-09TC-09 | ORTD-2/9

a 1030220



Equipment : Hot Air Oven Cert. No.: 22TM151
Condition As-Received : Used item Page.: 30of 3
Reference : 2201-00060N-2
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uucH uuc Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
ey | ey | e (£°C) (c) (c) | (#c)| &
104 104 104 0.11 1.1 14 0.69 2
180 180 180 043 3.3 5.6 1.5 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104 103,167 | 102.948 | 104.098 | 104.155 | 104.013 | 103.198 | 103.619 | 103.294 | 103.159
180 177.080 | 177.342 | 181.816 | 181.065 | 179.474 | 177.914 | 181.064 | 179.354 | 178.751

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

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

uuc* :
Note :

Unit Under Cali

bration

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 %.

-o0f0-
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Service Date:
Document Number:

2022-01-19
TH2005-164-011422-LABBalinceHR

ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Rd., Toongsongho o.eaesion, Loksl, Bangkok 10210

Ramita Taengthel

METTLER TOLEDO

Balance Health Report

Davice Detalls
Systam Dok
iManulacturer: Motiler Toledo (Accessory 10
Modu): MS204TS | Accassory 2:
Serial number: B547728437 N
Waoight set for routine testing: Yest
Firmware: 3.50

History

Davice Hiplo sin
Instrument in use: Yos Last preventive maintenance: < 1year

instrument age: 3-10 yoars Last instrument calibration: < yaar

|Spze parts avalable: :;; Last minimurm weight determination: <1 year

Procuss 1oleranos in %: 1% N

Routine testing performad: Yes
Snwsllest sample net weight: 00500 g
Check List
Enviro tal Conditions 3 otlo .
Room temperalure fluctuation " {Levoling ~
Exposure o direct sun v Icleantiness v
Vibrations. N s - missing pants soe additionat remarks v
Draft i Settings oplimized for aperating onvironment A
Dirt or dust < Other - objoctions notod ng additional ramarks -
Stalic " ., v . LR ‘ .
. ‘Mechanical Component Checks | |/ 5 uwes supply v

Dratt shild V7| Sliging door drive +
Weighing pan position v Intarnal weight drive W
Housing v |pisplay o
Other - objections noted as remarks — Other - objections rioted gs additionat romarks -
Recommendations

Instrument Uninstall

Idantify safe weighing range Repiaco instrument

GWP veri ion / risk assessment Replace / add puris (seo additional remarks)

Pr i i Onsite repair

Perform routine testing with tast weights Depot repuit

User training Use ol (sca additional remarks)

Legend;

" GoodiPass .. Needs Attention

It should nol be used fo interpret final results for the testing of these devices,

X BadrFai

Contact lame:  Ramita Taengthat Position: NIA Phone: 0866334490 Emall: ramila@enviresaurch.co.h
""""""" | Addional Remarks & Recommendations ‘ | Enginesr Delalls
Dato; 19-Jan-2022
Name; Suwictia Choykamehu
Signatura: [ous
This s not a carificate,

= Not Applicable

64654 - 816/ Lasalio Rd., Bungna Tai Sub-Oistuct, Bunane District, Buriakok 10260, +60 2423 4382

HT-TH SvencaSuppantgimt.cont
e BLEUN:

METTLER TOLEDO

G
b1 -L B

Calibration Certificate ID
TH2085-083-111922-ACC-TH

Mettlor-Toledo (Thalland) Ltd.

84674 - B46/5 Lasalle Rd., Bangria Tai Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT - TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: ENVIRONMENT RESEARCHSETECHNOLOGY CO., LTD.
Address; 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toungsongha
Clty: Laksl Contact: Ramita Taengthal
Zip / Postal: 10210
State / Province: Bangkok
Order Number: HER
LTI
TUssLIeES 2 .
Weighing Device
Manufacturer; Mettler Toledo Instrument Type: Weighing Instrument
Model: MS2048/01 Asset Number: ERTC-L-IN-088
Serlal No.: 33346915437 Terminal Model: NIA
Buliding: INIA Terminal Sertal No.: NiA
Floor: 5 Terminal Asset No.: NIA
Room: 504
Range | {1 Max, Capatity (00 Readability () 0
| 1 | 2209 0.0001 g
Procedure

Calibratlon Guidellne:
METTLER TOLEDO Work Instruction:

EURAMET ¢g-18 v, 4.0 (11/2015)
CPWB02/20

measu for As Found

This calibration 1. No As Lell calibration was performed because Ihe device

was not modifted after As Found calibration, Therefore, results tor As Lelt conespond to As Found,
The sensitivity/span of the welghing instrument was adjusted before calibration with a built-in weight.

In accordance wilh EURAMET ¢g-18 (11/2018), the test loads were selected to reflect the specific use of the welghing device or to

¢ specific 1 conditions.
o i - Temparatire . L Humidiy
‘ As Found | Start23.9°C End: 24.2°C | Start: 458 % End: 54.8 %
As Found Calibration Date: 19-4a0-2022 Callbrator: § . P
As Laft Callbration Date: NA Frrardia
Issue Date: 20-dun-2022 Suwicha Choykamchu
Approved Signatory: % :
[ Kassakom Tassanachaisakui
O Santi Jitniyom
{1 Surachet Sukkate
Software Veralon: ,23,0,228 @ RETTLER TOLEDO V] Page 1 of 5
Ruport Varsion: 2,18.8 This 13 an originat document and may nat be parally reproducyd WRoUS the L/»ya/
Fam Number: £103C written permisoion of the sssuing calibiation faboratory, =
Bl -b5



Calibration Cerlificate ID
TH2065-083-011922-ACC-TH

Callbration Ceriificats ID METTLER TO LEDO

TH2065-083-011922-ACC-TH

Error of Indication
Measurement Results
As Found
Repeatability Indication
1 0.0000 g 0.0000 g | 0.0000 g 0.14 mg Pz
Test Load: 100 g ) 2 0.0500 g 0.0500 g ' 0.0000 9 0.18 mg 2
As Found As Loft . : {e":"d 3 0.1000 ¢ 6.1000 g 0.0000 g 0.15mg 2
1 (hust Pomt
1 99.9998 g /A : 250 4] 0.5000 g 0.5000 g 0.0000 g 0.15mg 2
2 9999989 NiA ! o " . 5 1.0000 g 1.0000 g 0.0000 g 0.15mg 2
3 99.9997 g NiA 6 | 5.0000 g 5.0000 g 0.0000 g 0.16mg 2
3d .
4 99.9999 g i A 7 10.0000 10.0000 g 0.0000 g 0,16 mg 2
s 99.9998 9 | NiA oM 8 50.0000 @ | 4998999 000019 0.19 g 2
6 §9.9998 ¢ | N/A 1y 1d X 3 1 99.9999 ¢ , 99.9938 ¢ -0.0001¢g 0.25 mg 2
7 . : NiA : o ) 10 149.9999 g 149.9997 g -0.0002 g ! 0.35 mg 2
8 99.9998¢ | NiA ‘ - ’ 1 199.9999 g . 199.9998 g -0.000t g : 0.39 mg 2
9 99.9999 ¢ ! NIA g ” -
10 99.9999 g i N/A
P ’ ) 4 ¢ - As Found
i - H -
Standard | i
Deviatlon | 0.00006 g NA . .
@ AsLeft
14 5 o
£
o '
o B
e~ i the gpagt ' o i which th ;‘3 ; . Far improved Jegibility of ihe gmglum—.
gruph e ot the: st which the _‘g T only increasing measurement points
tost wau purformed. 5 T ST are shiown and measurement polnts
The rasults of this graph are bused upon the absolute vatues of the differences E T T close 10 zero are not displayed.
from the meean valus, w
Eccentricity
Testload: 100 g
Poalion | AsFound | As Left B
;
1 - 99.9998 y N/A Cahbration Points |g)
2 i 94,9999 g NIA
! 3 : 99,9997 g ; NIA The uncertainty stated is the expanded uncertainty at cali 1 obtained by mulliplying the standard ined uncertainly by the
i : 4 : 99.9997 g N/A coverage faclor k — which can be Jarger than 2 according to EURAMET tg-18. The value of the measurand lies within the assigned range
| ; RAabAAR | | values wil ty of .
! 5 99.9999 l NiA of values with a probabllity of approximately 95%.
‘r . o The user is for mainiaining envir conditions and the seitings of the weighing instrument when it was cafibrated.
| Madmum |
i Devistion | 0.00019 NA As Found .
[ ! Test Equipment
The “d" in the graph the of the In which
the test was perfonned. Ali weights used tor gicat lesting are ia national or i standaids. The weights were calibrated and certified by
an accredited calibration laboratory.
Welght Set 1: OIML E2
Welght Sel No.: WS03 Date of lssue: 21-Sep-2021
Certiticate Number: 175408 Calibration Due Date: 14-Mar-2023
Thermo Hygrometer
Equipment No.: IN281 Date of lusue: 26-May-2021
Cetlificate Number: 21H1100 Calibration Due Date; 10-May-2022
Sefbwara Version: 1.21.0.220 & METTLER TOLEDD Page 2 of & Softrire Version: 1.23.0.220 ©METILER 1OLEDO Py Page 3of 5
Pt Vershon: 2168 This o i gl document and may not be parally feproduced without he Feport Version: 21G.8 ‘Thia t5 an original dosument und may not by panially reproducad without the /)/3
Fonm Nunber: £103C ntan pemission of the wsuing Gaoration taboratory. Form Number: F103C willen permizolon of the zuing calibralon laboratary.




Cellbration Cartfcats I METTLER TOLEDO Service Gatlbrtion Gartfloate 10 METTLER TOLEDO Service

TH2065-083-1111922-ACC-TH TH2066-083-011922-ACC-TH

Measurement Uncertainty of the Weighing instrument in Use

Remarks

FACT ad 1 fur . " Stated is the expanded uncertainly wilh k=2 in use. The lormula shall be used tor the estimalion of the uncerlainty under consideration ot
1he errors of indication, The valve R rep the net lead indicalion in the unit of of the device.
Equipment condition: Gaod

Next calibration according to customer's procedure Temp tor the evalug of the measurement uncertainly In use: 1.5-10%/K
End of Accredited Section Temperatuie range on site for the ev: ion of the suremerntl inuse: 4K
The information below and any S to this calibrati i are not part of the accredited calibration. . f
of
|1 { 0.0001¢ [ 209 | Uy = 0.15 mg + 0.00599 my/g - R j NiA |
To oplimize the stabifity of the inearization, besides of the zeroc load only ncreasing measurement points with a test load of 5% of the
measurament range o larger are taken tor the calculation of the Enear equation,
Absolute and Relative Measurement Uncertainty in Use for Various Net indications (Examples)
: Net indication /iyAg Found Aslefti o
i 0,0220 ¢ 0.15mg 0.68% NIA NiA
| 02200 ¢ 0.1 my 0.089% N/A NIA
i . +
i 22000 9 i 0.16 my €.0074% N/A NIA
| + i i i
22.0000 g i 0.28 mg | 0.0013% NIA N/A !
| | 0 . N— - i
220.0000 g E 1.5mg i 0.00067% N/A N/A
|
|
5 |
£
ES 5 i
8 g
g .
5 5
g 3
2 . H
F ¢
£
b -
) . [ s N : I
Waigting Runge (%] Reading {g]
As Found As Left
Soltware Vergion: §.24.0.220 ©METTLER TOLEDO Paged of 5 Softwara Verzion: 1.23,0,229 ® METTLER TOLEDO PageSof§
Raport Versian: 2,16.8 This w an ongimal docurnent and may nol bo partiully reproducad WO the O Repon Vorsion: 2.16.8 ¥his 1 ark onginal document and may not be pantidly raproduced without the
Form Number; F103C wmiten permission of the ssuing cotbration laboritory, € Form Number: F103C wrillen pormission of ihe Issuing Culibration fgortory,




Attachment to Calibration Certificate:
TH2065-083-011622-ACC-TH
GWF* Certficate

Attachment ta Callbratlon Certificate:
TH2055-083-011922-ACC-TH
GWP® Certiticate

METTLER TOLEDO

GWP®
Certificate

Minimum Weight

As Found Minimum Weight Table

As
Left

As
Found

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.

. Minimum welghts for different Weighing tolarances end eafety factors Ll .

Safely Factor

| Toleranco | 1 2 ; 3 5 10
04% | 0451469 030476 g 0.45993 0.77601 g 160147 g

0.2% 0.07550 0.1516 g 0227889 0382119 : 0.77601 g

0.5% 0.03015 ¢ 0.06037 g 0.09066 5 015146 g ; 0.30476 g

1% 0.01506 g L o0osmsg 0.04525 0.07550 g . 015146

2% 0.00753 g | oots069 0.02260 g 0.05770g 0.07550 ¢

5% 0.00301 5 0.00502 g | owosody | 001s06g | 0030159

@ Pass: The delermined minimum weighl meets the requirement for the smiallest net weight.

As Left Minimum Weight Table

No adjustments/modifications made. As Left resulls
correspond o As Found.

Tests Performed: ¢ AsFound As Left

Process Requirements

Weighing Toterance: 1% l Snallest Nel Weight: 0,.0500 g Salety Faclor: 2

Safe Weighing Range

s,

¥ ettt ot o
£ ~ . "t
%
romgtinns Voo |
!
Safe To Weigh 1
i
N e s
/ ~
y .
Sataiats -

Whills e vilues it s grasph refiet U achust etliativn rssul, e mssuonnt Bnosrainty cures sio simply s visual coprosanialiate, This geaphs rallszs As Loll tasing, uoloss onty As Fousd
wiss porformnd.

Soliware Version: 123.0229 @ METTLER TOLEDO Page 1 of 4
Report Version: 2,168 This is an anginal document and may not be partially tegroduced Wiout the
Form Number: F103G writtens permission of the Issting callorution laboratary. =

i Minimum wslghts for different weighlng folerances and safaty factors o w .

Safaty Factor
r Tolerance 1 : 2 3 5 10

% | 015146 g ; 0.30476 g 0.45993 g orre0ty 160147 g
02% | 007550 i 0.15148 g 0.22788 g 0.38211 g 0.77601 9

os% | 0030t | 0.06037 ¢ 0.09066 g 3 0151469 0.30476 g
% 0.01506 g 0.03015 g 0.04525 i 0.07550 9 0.15146 g

2%  o0o07s3g 0.01506 g 0.02260 g ‘ 003770 g : 0.07550 g

5% 0.00301 g 0.00607 g 0.00904 g 0.01506 g ! 0.03015 g

wﬁ? Fass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimurn weight values, the measurement uncertainty of the welghing device is equal to or less then 171 {no safety factor), 172,
143, 115, or 110 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncerainty

of the weighing device in use.

The safety tactor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the Instrument from the past
untif test occurred. For the past, it 1s necessary to know that the tolerance was met, but not the salety lacter, The safely factor is a proactive

measure to apply for fulure measurements,

Notes on minimum weight values in above table:
1. I “N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not respunsible for the definition ot the process requirements,

Satiware Version: 1.23.022% & METTLER TOLEDO Page 2of 4
Report Version: 2186 This s an oniginal document and may oot be partally reproduted without iy
Form Number: #163C wiitten petmission of the issuing caliorabon labaratory.




Attachment to Callbration Certificate: METTLER TOLEDO SE@?\”C@

TH2085-083-011922-ACC-TH
GWP® Certificate

Measurement Results
Results Summary

Mt Error of Indication
‘ As Foundi v V4 N
f ssten v v v
+ = Passed
¥ = Falled
1, = Salety Factor not met

Repeatability

Test Load: 100g

- | AsFondin e As Leny

| st.Deveon | Resul 8td, Dovietion.
| 0.1% NIA NiA NIA
» T Yy N o
; 05% | 000013 g v v

0.00006 * 0.00006 g*

1%  oo0025 g v v
% 0.00050 g v v
5% 0.00125 g v v

“The calculated standard deviation value is below the rounding error of the balance. The 0.417d rule is used for the assessment of this

f ility test and the calcufation of the mini welght,

The wei e is met if the deviation is Jess than or equal to the corresponding conlrol limit,

Eccentricity

Test Load: 100 g

Attachment to Calibration Certificate: METTLER TOLEDO S}@{\f !C@

TH2065-083-011922-ACC-TH
GWPY Certificate

Error of Indication

As Found
 Control limits for variolis Welghing folerances
Reference Valoal Eror oz% | os% | % | m | w0
00000g | 00000g | NA - NA A NA L NA  Na
5000005 | -0.0001g | 0.02509 . UOSODG 012509 & 02500¢ | U.60009 | 12500q
9999999 | 0.0001g | 00SUDg  U.I000g 025009 | 05000y | 100009 | 25000
14990589 | 000029 007509 | G.AS00g | 037509 © 075000 | 150009 | 37500
19999999 | 0.0001q | 0.1000g | 020009 | 050009  10000g | 200009 50000
v v v v v v
As Loft

Control llmusforvadaqgm weighing tolerances
02% | 05% | 1% 2%

Reference Valtal  Emor

0.0000g : 0.00009 N/A A N/A i NIA N/A | N/A
50.0000¢ | -0.000tg | 0.0250¢g 0.0500 g 0.1250 g 0.2500 g 0.5000g | 125009
98.99999 | -0.000tg  0.05009 | 0.1000g 0.2500 g 0.5000 g 1.0000 g 2.5000 g

149.9999 g -0.0002¢g = 0.0750g L 05009 0.3750 g 0.7500 g 150009 | 375009
199.9999 g «0.0001¢g | 0000g | C.2000¢g 0.5000 g 1.0000 g 2.0000 g | 5.0000 [+]

EEmTEmm | v v v v

The weighing tolerance is met it the eror {of indication) for each test point is less than or equal to the corresponding cantrot

iimit for that particular weighing talerance. Resulls at or close to the zero point cannol be assessed,

: : AaFound
Toloranca Control Limit Deviatlon ]
0.1% : 0.0500 g ! | v ! Vi
0.2% 0.1000g Ve v
. 0.5% 0.2500¢ I vy <
! 0.0001g ! ! 0.0001g
1% 0.5000 g v ./
2% 1.0000 g v «
5% 25000 g v NG
The weighi ismet if the i is less than or equal to the conesponding control limit.
Software Verucn: $.23.0229 LDMETTLER TOLEDO /\ Page 3ot 4
fRoport Vorsion: 2.16.8 This 6 1 oniginal dacutnent and may not be partially reproducisd without the s
Form Number: F103C whitten permission of the istwing catibration faboratory,
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Service Date: 2022-01-19 METTLER TOLEDO
TH2085-105-011922-LABBalanceHR

Document Number:
ENVIRONMENT RESEARCH&TECHNOLOGY CO., LTD
25/114 Moo B, Soi Chinakel 1. Ngamwongwan Rd., Toongsongho n.emnafiem, Laks, Bangkok 10210

Ramita Tasngthai
Balance Health Report

Device Detalls

Manufacturer: Mettler Toledo [Accessary 1,
Model: MSZ045 Accessory 2:
[Seriat number; B334601537
Neight set for routing testing” Yes/
Firmwara: 1.74

. Devio Heory, .|| ‘

Instrumeni In use; Yes Lasl praventive mainienance: <1year

inslrurment age: > 10 years Lastinsirument <1 ysar
Spare parts avallable: Yes B .
Last minimum weight determination:
Reguiations: IS0
Process tolerance In %: 1%
" Reuting testing performed: Yes
Smallest sampta net weight: 0.059

Check List

 Enronmental Gonditons

Room Huctuation i Lovolling ~
Exposure to direct sun " Icicantiness i
Vibrations ~ Corngleteness - missing perts see addilional rentarks v
Draft v Isetlngs for operabing ~
Dirtor dust ¥ __|Othe: - abjections noled as additional remarks -
Static v cirioal Campo i

04 ompo ok Power Jupply v
Draft shield ~ Sliding daor drive —
Weighing pan position v Internal welght drive b
Hausing " iDisplay N
Other - abjoctions noted as addilionat rernarks — Other - objeclions noted as additonal remarks i

Recommeandations

Uninstall instrurnent

Instrument catibration

Idonmz sale wclghing ange Replace instrument

GWP verilicatlon { risk assessment Roplace 7 add parls (see addilional remarks)
Praventh Onsitd repair

Parform routing testing with test weights Dopot repuir

User tralning Use of (see i romarks)

Phone: 0886334450 ramila@envireacarch.co.th

Contact Nama:  Ramits Teengthal Position:  NiA

Aidcal Hamua & Rescmmandatons .

Emall:

Date: 19-dan-2022

Name: Suwichia Choykamehuy

This [s not & certificate,
(tshould rot be uscd 1o interpret final results tor the testing of these devices.

Legend: v GoodiPass 1. Needs Attention %, Bad/Fall == Not Applicable

8164 - 84645 Lasalio e, Bunyinat Tah Sub-Dislrt, Bunqria Dislict, Banakok 10260, +6 2772 0382 METTLER TOLEDQ S:ivice

HAT-TH ServceSuppontgiml zom
weaw.mt.com






