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

envi research Thung Song Hong, Lak Si, Bangkok 10210
: Tel 0-2954-7746-6 Fax 0-2954-7747

E-mail ; envi@enviresearch,co,th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch,co,th

Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler L/acafion Date May 24, 2022
A1 : URtsusuumunind i 8 Start Time 10:52 AM
Sampler Number TSP No.A20 Transfer Standard Type Orifice Stop Time 11:02 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2142 Calibrator Serial Number 2914 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2397
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pm)(Tm/Ta)]”2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(P3/Psm)(Tsw/T3)]w Pressure Meter Meter
Positive | Negative | AH,0 (m’min ) (/min ) (°K = °C+273) (mmHg)
5 14 14 28 1.64579 0.80638 31.0 30.49 304.0 750.0
7 25 25 5.0 2.19928 1.07504 41.0 40.33 304.0 750.0
10 3.5 3.5 7.0 2.60222 1.27063 49.0 48.19 304.0 750.0
13 44 4.4 8.8 291767 1.42375 56.0 55.08 304.0 750.0
18 54 54 10.8 3.23227 1.57646 61.0 60.00 304.0 750.0
Linear Regresstion Y ON X:Y=mX+b Average 304.0 750.0
1 |Slope (m) 2.06015(Linear Equation fz 0.998393 | Pstd(mmHg) 760.0
2 |Intercept (b)) -0.01547 [Set Point Flow Rate ( X) (ma/min) 1.133 r 0.9991962|T,;p 298.0
3 |Correlation Coefficient ( r) 1.00000|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.967364958
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983547131
COMMENT
Andersen Instruments, Inc.

=39.000727x - 1.171672
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Checked By . Approved By
( Mr. Prayun Detkla )

( Mr.Panupon Podang )

BTECHNOLOGY CO.LTD

Technician Environmental Scientist



Environment Research & Technology Company Limited
4 257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7746-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
ENV|RONMENT RE ARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th
Head Office/Tax ID 0106 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 24, 2022
A1 ufuguauiumieanda mjﬁ 8 Start Time 10:42 AM
Sampler Number PM-10 No.20 Transfer Standard Type Orifice Stop Time 10:52 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2140 Calibrator Serial Number 2914 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2393
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pﬂ (T mj‘l’a)]‘ 2| @std = (1/m)[(A-b)] |ample Flow Rate Indicatio |G = I(ParP, )T, d/Ta)]”2 Pressure Meter Meter
Positive | Negative AHzo ( ma/min ) ( ﬂs/min ) (°K=°C+273) (mmHg)
5 14 14 28 1.64579 0.80638 30.0 29.51 304.0 750.0
74 23 23 4.6 2.10947 1.03145 40.0 39.34 304.0 750.0
10 33 33 6.6 2.52678 1.23401 48.0 47.21 304.0 750.0
13 4.5 4.5 9.0 2.95064 1.43976 56.0 55.08 304.0 750.0
18 53 53 10.6 3.20220 1.56186 62.0 60.98 304.0 750.0
Linear Regresstion Y ON X:Y=mX+b Average 304.0 750.0
1 |Slope (m) 2.06015|Linear Equation fz 0.998962 Pstd(mmHg)l 760.0
2 |Intercept(b) -0.01547|Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9994809|T,;p | 298.0
3 |Correlation Coefﬁcienl (r) 1.00000|Final Set Flow Rate = ( |) 0 (Pa/Pstd)*(Tstd/Ta) 0.967364958
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983547131
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 40.935304x - 3.300327

2 =
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Checked By | % W ..... .envi research ’
( Mr. Prayun Detkl moo ( Mr.Panupon Podang )
ENVIRONMEN

Technician \T REJEARCH A TECHNOLOGY CO. LT Environmental Scientist




Environment Research & Technology Company Limited
267114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7746-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 24, 2022
A2: u?mufz'mmﬁv@ruqﬂ 10 Start Time 11:24 AM
Sampler Number TSP No.A30 Transfer Standard Type Orifice Stop Time 11:34 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2213 Calibrator Serial Number 2914 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2136
Plate (Delta H) (A) (X) - (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH,0(Pa/P (T, /Ta)]'*| Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = I(PalP, (T, /Ta)] Pressure | Meter | Meter
Positive | Negative AHZO ( ms/min ) ( na/min ) (°K=°C+273) (mmHg)
5 14 14 28 1.64579 0.80638 31.0 30.49 304.0 750.0
T 23 23 4.6 2.10947 1.03145 40.0 ' 39.34 304.0 750.0
10 34 34 6.8 2.56478 1.25246 48.0 47.21 304.0 750.0
13 43 43 8.6 2.88433 1.40757 55.0 54.10 304.0 750.0
18 53 53 10.6 3.20220 1.56186 61.0 60.00 304.0 750.0
Linear Regresstion Y ON X:Y=mX +b Average 304.0 750.0
1 [Slope (m) 2.06015(Linear Equation rz 0.999163 | Pstd(mmHg) 760.0
2 |Intercept (b) -0.01547|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9995814|T, 298.0
3 |Correlation Coefficient (r) 1.00000]Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.967364958
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983547131
COMMENT
Andersen Instruments, Inc.

= 39.014404x - 1.056488
IC (CFM) Qstd-IC ¥
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ENVIRONMENT RESEARCH&TECHNOLOGY CO. LD
Technician Environmental Scientist

( Mr. Praytn Detkla )

( Mr.Panupon Podang )




Environment Research & Technology Company Limited
3 257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th
ENV]RONMENT RE ARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 24, 2022
A2: u‘mmffmmmﬁrmﬁ 10 Start Time 11:14 AM
Sampler Number PM-10 No.29 Transfer Standard Type Orifice Stop Time 11:24 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2210 Calibrator Serial Number 2914 Calibrated By Mr. Aukkarawit Boonsong
Recorder Serial Number 2411
Plate (Delta H) (A) (X) o) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHJO(Pa/Pm,)(Tm/Ta)]"2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = I[(Pa/P,,)(T,, d/Ta)]'q Pressure Meter Meter
Positive | Negative | AH,0 ( m/min ) ( t/min ) (°K=°C+273) (mmHg)
5 14 14 28 1.64579 0.80638 31.0 30.49 304.0 750.0
7 24 24 4.8 2.15484 1.05347 41.0 40.33 304.0 750.0
10 33 33 6.6 2.52678 1.23401 48.0 47.21 304.0 750.0
13 4.3 4.3 8.6 2.88433 1.40757 56.0 55.08 304.0 750.0
18 54 54 10.8 3.23227 1.67646 62.0 60.98 304.0 750.0
Linear Regresstion YON X:Y=mX +b Average 304.0 750.0
1 |[Slope(m) 2.06015|Linear Equation f2 0.999078 [ Pstd(mmHg) 760.0
2 |Intercept(b) -0.01547[Set Point Flow Rate ( X) (mz/min) 1.133 r 0.9995389|T,1p 298.0
3 |Correlation Coefficient (r) 1.00000(Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967364958
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983547131
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 39.976808x - 1.778040
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RECALIBRATION

Calibration Certification Information
Cal. Date: March 8, 2022 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 754.4 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2914
Vol. Init Vol. Final AVol, ATime AP AH
Run {m3) {m3) (m3) {min) {mm Hg) {(in H20)
1 1 2 1 1.4370 3.3 2.00
2 3 4 1 1.0140 6.4 4.00
3 S 6 1 0.9070 7.9 5.00
4 7 8 1 0.8640 8.8 5.50
5 9 10 1 0.7130 12.8 8.00
Data Tabulation
Pa )( Tstd ) (
Vstd Qstd \/ AH( Pstd /\ Ta Qa |{AH(Ta/ Pa)
(m3) {x-axis) (y-axis) Va (x-axis) (y-axis)
0.9983 0.6947 1.4161 0.9956 0.6929 0.8844
0.9942 0.9805 2.0027 0.9915 0.9778 1.2507
0.9922 1.0939 2.2391 0.9895 1.0910 1.3983
0.9910 1.1470 2.3484 0.9883 1.143% 1.4666
0.9857 1.3824 2.8322 0.9830 1.3787 1.7687
= 2.06015 = 1.29003
QSTD = 20.01547 QA b= -0.00966
r= 1.00000 r= 1.00000
Calculations
Vstd=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{(Pa-AP)/Pa)
Qstd=|{Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd = X
Qstd= 1/m <<\/AH(——'Pst q )(——-————Ta )>b> Qa= 1/m <<JAH( Ta/Pa)) 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
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept

m: slope

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

www.tisch-env.cor

TOLL FREE: (877)263-761!

FAX: {513)467-900



PLAY SOLUTION

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bargkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

www.playsotec.com

CERTIFICATE OF CALIBRATION

NSC-TISLTISI7025
CALIBRATION 0378

PLAY SOLUTION

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

Tel.:+66 2 011 0505, Fax:+66 2 010 7700

www.playsotec.com

ﬁ‘;&‘;« 178/75 Nawong, Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210

CERTIFICATE OF CALIBRATION

W
ST,

NSC-TISI-TIS17025
CALIBRATION 0378

Certificate no. PST-0001-22

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

Environment Conditions

Location of Calibration

: Calibration Laboratory at Play Solution Technology Co.,Ltd

Ambient Temperature 2 259 °c)
Relative Huminity 1 53.1 {%RH)
Barometric Pressure : 10115 {mba}
Calibration Procedure * This Calib was cond by using fn-H ik number CP-M-001 base on "UKAS LAB 14"
Comment H
Date of Receipet : January 4, 2022
Date of Calibration : January 4, 2022
issue Date : January 4, 2022
. | /
Calibrated by /&,Ma Q Approved by ‘!{ - &/

The reported uncertainly is based on a standard uncertainity muitiplied by a coverape factor k=2, p

{ Kittichai Rattanatham )
Calibrator

alevel of

Kittichai Rattanatham }
Approved Signature

y 95%

This Certifl

Is issued In ac with the of acer granted by Thai L YA

of the yand is

scheme which has assessed the

1o recognize national standards 3nd to the unit of measurement realized at the corresponding

natlonal standard laboratory. This certificate may not be reproduced other than in full except with the prior written apgroval prior written approval of

the calibration center, Play Solutlon Techrology Co.,ttd

F-039

REV.0128/04/63

Result of Calibration : Without Adjustment
1. Repeatability
Weighing Rang 1 {g} { NorminalValue (g} | Standard Deviation (g)
Max.capacity 220 200 0.0000S

Weighing Rang 2

{g} | Norminal Value

{g) | Standard Deviation

(e}

Max.capacity

2.Linearity, Departure of Indication from narminal value

Pageno. 2 of 3

Weighing Range 1
Norminal Value Standard Value indication Error of Indication | Expanded Uncertainty
Factor k
(g) (g (4] [14] (g
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 10.00060 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!
Factor k
(g} (&) (4] (e} ()

The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by cover factor k
as per listed in table above, which corresponds to a confidene level of about 95%

F-039

REV.01 28/04/63



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

3 AN K " y
PLAY SOLUTION  www.playsotec.com NSC-TISI-TI5 17025
CALIBRATION 0373

CERTIFICATE OF CALIBRATION

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

3.Eccentricity
Test load at least 1/3 of the maximurn capacity, typically placed between 1/2 and 1/3 of the distance from the centre of

the load receptor to the epge.

an o e
NUANDE

O

Weighing Range 1 ) Weighing Range 2
Test Load : 100 () Test Load : {g)
Position Indication  (g) Position Indication (g}
1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002
[ Max.peviation | 0.0001 ] [ Max.Deviation | ]
Standard methode

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

Reference standards instrument

Instrument OIML Class SN Ceritificate No. Due Date
Standard Weight Set €2 4000021552 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 muitiplied by an extension factor k which corresponds
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 {S1)
- National institute of Metrology (Thailand) through Calibration Laboratory

END OF REPORT

F-039 REV.0128/04/63



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvitf, 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 : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard 1l Product No. 7425

Serial No. MC70908A08 iD No. : No.19

Customer : 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 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.LS.T. Tesl Reference Number 731/241460
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor

120629586)

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 | m/sec my/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.04 - - - 6.7 0.34
9.02 - - - 8.9 0.12
11.01 - - - 10.7 0.31
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 0
90 90
180 180
270

Calibrated by :

(/@ Oh%fl*\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

I[ssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 28 December, 2021 Certification No. 547/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. : WES1016A19 ID No. : No.7

Customer : Environment Research & Tech‘no!ogy Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 10145 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot 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 (sensoigg£§29586)
iR,
JAPAN QUALITY ASSURANCE ORG/&I&ZATION p A@w BTN

Calibrated by : (/’\{D—)G)m

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No, 547/21

28 December, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Yacumm | Velocity Velocity Correction
m/sce inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 22 0.82
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.1 0.92
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 a0
180 180
270

Calibrated by :

[eraep

Mr. Watcharapol Subwat

Mechanical Engineer




Environment Research & Technology Company Limited
267114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2964-7748-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture :+ BSWA TECH
Model : CA114
Serial No. : 590045

Range of Calibrator
- Sound Pressure Level : 94.0dB.
- Frequency 1,000 Hz.

Calibrated By

Calibration Date

Customer Name

Mr.Akarawat Kochabog
May 24, 2022

A o P @ o o « ' & 4
S IWsifes aeudauand $1na: lassmslsslwiudaln Taaw (@awmaens asen 1)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-21 00310435 94.3 94.0 Pass

envi research £.8 E E
Checked By Q(M e L~ sAppreved By
Mr.Prdyun Detkla EWVRONMET REEARCHATECHNOLOGY CO. LD Ms.Sutatip Im-noi
Technician Environmental Scientist

Page1/1



Calibration Chart BSWA Technology Ltd.
BEWA-IV-CO21-03-0048A f v, bswa-tech.com

Sound Calibrator model AW 1 This equipment was calibrated at the following ambient
Serial Number SIS . conditions:
Appearance S | SR ! Temperature: 22..%¢C
Power Supply LSVIR6(AAbattery) X2, | Humidity: A9 %RH
Sound Pressure Level VWA o 4B Pressure: (225 hpa
Frequency Wrs - This equipment is qualified!
THD(@1000Hz) .. 0D o 6o e

| | o Calibratéd |||
Copying and using select parts, or tampering with this | nA s
document without the permission of BSWA is forbidden! E 2o\~ & -10

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

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

N

ARG NN
“oniy o u\“\\\

Cert.No.: 22CH12
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Eutech

Model : pHTestr 30

Serial No. : 30156177

ID No. : NO.25

Condition As-Received: Used ltem

Received Date : 29 December 2021

Calibration Date : 05 January 2022

Reference : 2112-0752WN-8

Submitted by : Environment Research & Technology Company Limited.

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

Ambient Temperature : (256 £ 25) °C
Relative Humidity : (50 = 15) %
Calibration Procedure : In - house method :

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

Calibrated by : Walalak Sirithean

Approved by : % .

Approved Signatory

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

Issue Date : 7 January 2022

The Uncertainties are for a confidence probability of approximately 95%

‘This certificate may not be reproduced othier than in full, cxcept with the prior written

Approvat of the head of Corparate Services 3 : Equipment Calibration and Testing Services.

A 0036339



Cert.No.:
Page.:

22CH12

20f2
Condition of this calibration result

1. Certified Reference Materials

: The measurement results are traceable to St 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

2. 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 4,02 N/A 0.0085 2.05
S/N.: 3015177 6.982 6.98 N/A 0.011 2.00
10.015 10.02 N/A 0.0095 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

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 % '

-000-

aly,,

a 1088738



CRYSTAL CALIBRATION SALES AND SERVICE CO.,, LTD.

45748 Soi Salatharnmasop21, Salatharmasog Rd.,

e Salathammasop, Thawewatthana, Bangkek 10170 Thailand
Tel : 0-2405-8474-5 Fax : 0-2408-8877 Emall : info@anystalcal com vaww.crystalcal.com
CALIBRAT!O?H‘Z}SES
CERTIFICATE OF CALIBRATION
Certificate No. : 21-1224-004
Issue Date ;28 December 2021 Work Order No. : 21/1224

Customer Name

Date of Received
Date of Calibration

Instrument Details

Calibration Method

Environment research & Technogy Co., Ltd.
25/114 Moo6 Soi Chinaketl, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

15 December 2021

15 December 2021

Description : Temperature Controlled Enclosures [Incubator)

Manufacturer : Accuplus
Model 1 Smart i250
Serial No. 2059-0218-0002
D No. ERTC-L-IN-143
Resolution ¢ 01°C
Location Laboratory

:+ This instrument was calibrated by insert standard thermometer into the chamber

according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :

: Area Monitoring between 15°C to 40°C
. Area Monitoring between 30%RH to 85%RH
: Area Monitoring 220 VAC + 10%

Temperature
Humidity
Line Voltage

Traceability of Measurement :

Calibrated by

This certificate of calibration documents the traceability to naticnal standard,
which realize the unit of measurement according to the International system of
Units (S and The temperature scale in use at this laboratory is The International
Ternperature scale of 1990.

7

( Mr. Anuwat Yaklermjit )
Laboratory Manager

Mr. Sitthisak Tonglim
Calibration Engineer

Approved by :

This certificate may not be repreduced othier than in full except with the prior wiitten approval of Crystal Catibration Sales and Sesvice co., Lid, ’

Crystal Calibration Sales and Sewvice Co., Ltd. P/‘\G/E,,L*?f)
45748 Salathamrnasop 31, Salathammasop Rd.,Salathanmmasop, Thawewatthana, Bangkok 10170 ™
1h=1- (5

Phone :

0-2408-8474 Fax:

0-2408-8477  http/Awww.crystalcal.com Email : info@crystalcat.com

CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45/48 Soi Satathammasop31, Salathemmasop Rd.,

&LS Salathammasop, Thawewatthana, Bangkok 10170 Thailand
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : infoecrystalcal.com wwwe.crystatcal.cor
A‘}H‘;N 0,
CERTIFICATE OF CALIBRATION
Certificate No. : 21-1224-004
Issue Date . 28 December 2021 Work Order No. : 21/1224
Details of Cali .
1. Reference Standards Instrument
Instrument Model Serial No./Ins No. Certificate No. Due Date
Data Acquisition unit 34972A MYS7006241 21-719-014 03 September 2022
Sensor type RTD RTD# 101-109 21-719-014 03 September 2022

2. Certificate traceble This certificate traceable to The International System of Unit refer to

Crystat Calibration Sales and Service Co., Lid. , NAC Calibration No, 0260
3. Condition of item 1 Used
4. Calibration site : On - Site
5. Result of Calibration ¢ Without adjustment
6. Evaluate Condition : Time Constant : - Hour 50 Minute At cal, point 20 °C

Air vent : Off

! Fan speed status : Fized Fan Speed

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

the process into the steady state of chamber
8, Sensors Installation Diagram @ When |  Sensor installation location in Chamber ¢ Working Space

w

. Dimensions of chamber

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

W o= 05m ¢ D= 05m s H = 09m
#2 o #G
j
#1 53
1
- 29
= -
2 Hi2
- i #6 8
Wiz ‘
us : A
R y
H ‘ A <
e

W (£ 1.0 m)

Diagram of Chamber

A

Z

g
b1 —~b>  PAGE 2/3



CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD.

s o o 45748 Sof Salathammasop3 1, Salathammasop Rd.,
O

o Salatharnmasop, Thawewatthana ekok 10170 Thailand

Tel: 0-2406-8474-5 Fax : 0-2408-5477 Lrnadl : infugiarystalcal.com wwawcrvstalealcom

CERTIFICATE OF CALIBRATION

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

Result of Temperature Distribution and Performance Check

Table1 : Reporting of Temperature Distribution

Average Measured Temperature (*C) @ Sensor No.

. . Uncertain
Calibration (Sensor No.9 is REF) id
point (°C}
#1 #2 #3 #1 #5 #6 HT #8 #9 + (°C)
20.0 20.26 2008 20.22 20,11 20.18 2012 20.09 20.16 19.91 0.60

Table 2 : Reporting of Performance check

Indicator Indicator Reading ‘o Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average + (°C) ) Q)
20.0 20.0 19.6 199 0.39 0.58 1.03

Note

Customer wauld like to find internal temperature in chamber and this repart customer request and accepted in certificate
The reference sensor is preferably located of the eeometric center of chamber

The measured temperature data readout by software "tenchlink Datalogger 3

The quoted uncertainty include " Stability * and " Loading effect {209 of Temp Unifarmity) *

Stability - one-hatf of the ereatest maximum difference of measured temperatures at any one sensar.

Unifarmity. - 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 homoeeneity within the chamber under steady state conditions.

Qverall Varigtion - The difference of the maximurm and minimum measured temperatures throusout chservation time,

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

A2

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

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

P

a level of confidence of approximately 95%, L

~END— 1263 paE 33



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 8, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wl -

Approved Signatory

1 February 2022

D wr"
<
26-2-65

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 8.15 0.0071

This report was certified only for the instrument we tested.It 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

-o0o-

Waly. -
@ﬁ//’
25-2-|5

a 1091839



Calbratn Catiee 0 METTLER TOLEDO

Maettler-Toledo (Thalland) Ltd.

846/4 - 845/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260

+86 2723 0382

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

Accuracy Calibration Certificate

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

METTLER TOLEDO Servi

Measurement Results
Repeatability

Customer
Company: ENVIRONMENT RESEARCHSTECHNOLOGY CC.. LTD.
Address: 25/114 Moo 6, Sol Chinaket 1, Ngamwangwan Rd., Toongsongha
City: Laksi § Contact: Ramita Taengthai
Zlp | Postal: 10210
State / Province: Bangkok
orcertumer: NI LRI
a5 R2N2

Weighing Device

Manufacturer: Mettler Toledo Instrumant Type: Weighing Instrument
Model: MS204TS/00 Asset Number: ERTC-L-IN-114
Serial No.: B547728937 Terminal Model: NiA

Bullding: NiA o Terminal Serial No.: N/A

Floor: § . Terminal Asset No.: N/A

Room: 504

1 22049 0.0001 g

Test Load: 100 g

g As Found
1 99.9399 g i A @ AsLett 1Tt Pomy
| z5¢
2 99,9998 g | N/A
i 1o aa v
3 99.9998 g NIA
4 99.9999 g N/A 3d
5 99,9998 g NiA 2d
6 99.9999 g NiA Y 14 ,
7 99,9988 g N/A v
8 99,9989 g NIA
9 99.9998 g N/A o
10 99.9999 g NZA e
u : 4
| standad | o0t | ‘
| Doviation ; 0.00005g N/A
i "
b
The “d* in the graph the ity of the i n which the
test was purdormad.
Tho resulla of lhis giaph ure based upon the absolute viluos of thy ditforencas
from the mann value.
Eccentricity

Procedure
Calibration Guidsline: EURAMET cg-18 v. 4.0 {(11/2015)
METTLER TOLEDO Work Instruction: CPWOD/20

This calibration certificate contains measurements for As Found calibration. No As Lefl calibration was performed because the device
was not modified after As Found calibration. Therefore, results tor As Lett correspond lo As Found.

Tho sensitivity/span of the weighing il was adj before calil with a built-in weight,

I accordance with EURAMET ¢g-18 (11/2015), the test loads were selected to refiect the specific use of the weighing device or to

specific ion conditions.

As Found | Start 23.8°C End: 24.5°C Start: 49.7 % 1 %

As Found Calibration Date: 19-Jan-2022 Calibrator: § . -

As Left Calibration Date: NIA

fesue Dete: 2 dun-2 Suwicha Choykamchy

Approved Signatory: Z :

£ Kassakorn Tassanachaisakul
[J Santi Jitniyom
{3 Surachet Sukkate

TestLoad: 100 g

Software Version: 1.73.0.226 & METTLER TOLEDO S Page 1 of §
Report Version: 2.16.8 Thia s s original documant and may not be panially reproduced withiott the [
Fann Number: F103C aitten parmission of the wsuing cafibralion laborstory, S6-1-b35

i 1 | 99,9998 g | NIA
: 2 | 99.9999 g | NIA
T 99,9508 | NiA
i i !
| 4 | 99,9998 g NiA
; 5 { 99.9997 g N/A
Max i
H mum | H
i Deviation | 0.0001 ¢ | NiA As Found
i i)
Tie “d” in the grapn the ility of the: al in which
e test was performed,
Software Versian: 1.23.6.229 s METTLER TOLEDO Page 2 of §
Raport Vemion: 26,8 This i an original document und may not be partially reproducat without e Q

Fara Numoer. F103C

wrilien pormission of the fusuing calibration taboratory.



Callbration Certificate ID
TH2065-082-011922-ACC-TH

Error of Indication

As Found

0.0000 g
0.0500 g
0.1000 g
05000 g
1.0000 g
5.0000 g
10,0000 g

50,0000 9

99.9999 g

149.9599 g

~N ;e W N o

28 ¢ ®

Ermror of Indieation [mg}

The uncertainty stated s the

199,9999 g e

0.0000 g
0.05009
0.1000 9
0.5000 g
1.0000 g
5.0000 g
10.0000 g
50.0000 g
99.9998 g
149.9998 g
200.0000 g

0.0000 9
0.0000 g
0.0000 g
0.0000 9
0.0000 g
0.0000 9
0.0000 g
0.0000 g

-0,0001 g
-0.0001 g

0.0001g

Calibration Points {g|

at calibration

012 mg
0.13mg
8.13my
0.13 my

0.13mg

0.14 mg
i 014 mg
i 0.18 mg
0.24 mg
034 my
0.3% mg

wE

MINININ N IRN

~ As Found

* Asleft

For improved legibility of the graphics
only increasing nieasurement points
are shown and measurement points.
closs 1o zeto are not dlsplayed.

lliplying the standard combined uncertainty by the

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

of values with a probability of approximately 95%.

The user Is respongible for maintaining environmental conditions and the sellings of the weighing instrument when it was calibrated.

Test Equipment

Calibration Certificate ID METTLER TOLEDO -

TH2065-082-011922-ACC-TH

Remarks

FACT adjustment functionality aclivaled
Equipment eondition: Good
Next callbration according to customer's procedure

End of Accredited Section

Al weights used for

testing are

an accredited calibration laboratory,

Welght Set 1: OIML E2
Whaight Sel No.:
Certificate Number:
Thermo Hygrometer
Equipment No.:

Certificate Number:

wSs03
175498

iN281
2141100

to national or international standards. The welghts were callbraled and certilied by

Date of lssue:

Calibration Due Date:

Date of Issue:

Calibration Due Date:

21-Sep-2021
14-Mar-2023

26-May-2021
10-May-2022

Software Verzion: 1.2.0.229
Fapont Version: 2,16.8
Form Number: F103G

DMETTLER TOLEDO

Trus s an original document and may nol be partially reprodused witioul the

visittan puremissian of the (auing calibration laboraiory.

Page 3 of 5

The information below and any attachments ta this calibration cerlificate are not part of the accredited callbratian.

Software Vervwon: 1.23.0.229 D METTLER TOLEDQ

Rupod Version: 2.16.8 Thia 16 an onginal documant and may 1ot be parbully seproduced without the e
-4

Form Nurmber: F103C written permisaion of this iating AlBRIon Jburatory. <

-1 LB

Page 4 of 5



Attachment to Callbration Certificate:
TH2065-082-011922-ACC-TH
GWPY Cetificate

GWP®
Certificate

Callbration Certificate IO
TH2085-082-011922-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainly with k=2 in use, The formula shall be used tor the eslimation of lhe 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 coefficient for the evaluation of the measuremerd uncertainty in use: 3.0-100/K

Temperature range on site for the evaluation of the measurement uncertainty in use: aK

; Aa ¢$uM‘

1] 0.0001 g 2209 f Ui =0.13 mg + 0,00828 mg/g * R | NiA

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with 2 test load of 5% of the
measurement range or larger are taken tor the calculation of the finear equalion.

As
Left

Absoluta and Relative Measurement Uncertainty In Use for Varlous Net indication:

s (Examples) AS
{511 Netindicetion o

Found

002205 | 0.13 mg 0.59% NiA /A
{ 022009 | 0.13mg : 0.060% ! NiA ‘ A
L 220009 | 0.15 mg 0.0067% NiA ‘ NIA
22,0000 g I 0.3t mg ’ g0 nia _nm | The weighing device meets the given The weighing device meets the given
‘_V 22000009 . 20mg i 0.00088% i N/A A ! process requirements, process requirements,
Tests Petformed: As Found Aslefl No adjustments/modiications made. As Left results

; ;
. correspond to As Found.

&
£
g [ Process Requirements
5 5
P v Weighing Tolerance: 1% Smallest Net Weight: 0.0500 g Satety Faclor: 2
2 : = : |
Z [ |
< i H i
; i e Safe Welghing Range
. v st ™ o : " [
Wulghing Rate (%] Reuding {g}
Ag Found
¢
M
2
{
3 [oeH—
]
Wempucsy Testmen 1
Safe To Waeigh
il i
\ g R ot i
wony st oy
Hominto -
[
ot
e
Wil 10 vahios i 105 graptt mlhest tho sctusd Galbralion rusults, 1he measoremont ubctainty survas st simply i s srprosortation, This uriph roliacts As Loft tting, wnfss oty As Found
s partormus,
Softwore Vorzion: 1,230,220 SMETTLER TOLEDO Page 5of 5 Software Version: 1.23,0.229 @ METTLER IDLELD ({KJ\‘ Page 10f 4
- 5 -
gt Vession: 2,168 Thig 16 o ognat dacumont and may nat be partally mpsoducd wticut the D Report Version: 2.16.8 This ks 40 original documant nd moy Aot be partiully upIodUCed withou! the
Fonn Nuniber: F103C wntten permission of the issuing calltration laboratory. 011, 5 Fann Number: F 103C suritton pesmission of the issving calibration labortory, bbb
Sl 5



Attachment to Calibration Certlficate:
TH2065-082-011922-ACC-TH
GWP? Certificate

Attachment to Calibration Certificate: METTLER TOLEDO <

TH2065-082-011922-ACC-TH
GWP* Certificate

Minimum Weight Measurement Results

Results Summary

As Found Minimum Weight Table

| Minimum weluhta for diffanent walghing tolerances and safety factorm

Sataty Factor B As Found‘[ s & WV
Tolerance ; 1 2 3 5 - 10 : As Lefﬂ . o ¥
01% 013276 9 0267759 040503 g 0.68670 g L 1433y o = Passed
0.2% 006610 ¢ 013276 g ‘ 0.19997 ¢ ; 033610 g i 0.68670 g )
0s% | 0.02637 g 0.05284 g ; 0.07939 g 013275 g ? 0.26775 g ‘ ¥ = Falod
1% 0.01318 g | 0.02637 g | 0.03960 0.06610 ! 0.13276 g . = Safely Factor not met
2% 0.00659 g | oo1teg ‘ 0.01977 g 003298 g 0.06610 g
5% 0.00263 g ; 0.00827 g 0.00790 g 0.01318 g 002637 g Repeatability

Vﬁé Pass: The determined minimum weighl meets the requitement for the smaltesl net weight.
Test Load: 100 ¢

As Left Minimum Weight Table

1 contral Linit

‘Minlmum welghts for different welghing tolerances and safety factors

| { Safety Factor : 0.1% S— ‘ iR ! | N/A
' Yolerance | 1 : 2 3 5 | 10 | o2% | ocoossg v
0.1% E 013276 g i 0267759 0.40503 g 0.88670 g 1 1.43539¢g 0.5% i 0.00013 g 0.00005 5* N 0.00005 g° s
02% | 0.05610 g i 013276 9 018897 g 033610 g ! 0.68670g % 0.00025 g v v
05% | 002637 g I 0.05284 g ‘ 0.07939 g 0.13276 g | 0.26775 g 2% 0.00050 9 v v
i : .,
1% 0.01318g 0.02637 g 0.03960 g 0.08610 g ; 0.13276 g 5% 0.00125 g v v
2% 0.00659 g ! 0.01318g 0019779 0.03298 g i 0.066109 Th " o " h "
g “The catculated standard deviation value is befow lhe rounding ertor of the balance. The 0.41*d rule is u for the assessment of thi
5% 0.00263 g 0.00527 0.00790 0.01318 ¢ ‘ 0.02637 g ‘ At ¢ 4 erorof fhe bala fule s used fortie assessment of this
! - r ility lest and the calculation of the minimum weight
ass: The determined mi ight It rement for the smallest net weight.
M Pass: The determined minimuam weight meets iie requirement for the smallest not weigh The weighing tolerance is met If the standard deviation 1s less than or equal to the conesponding conltrol imit.
At these net minimum weight values, the measurement uncentainty of the weighing device is equal 1o or less than 11 (o safety factor). 172, Eccentnmty
173, 145, or 1/10 of the required tolerance. The values are calcutated with k = 2 and based on the finear formula of the measurement uncertainly
of the weighing device in use.
ohing Test Load: 100 ¢

The safety factor for As Found is always 1. This implies no safely tactor. As Found lesting looks at the behavier of the nstrument from the past

until test occurred. For the past, it is necessary to know (hat the tolerance was met, but not the safety factor, The salely factor is a proachve

measure to apply for fulure measurements. | 0.0500 g ; i
: 0.2% 0.1000 g [N f v
Notes on minimum welght values in above table: ‘ 0.5% i 0.2500 g , E W ; | v
1. I "NJA" Is shown above, no appropriate value could be calculated. 1% 0.5000 0.0001 g v 0.0001 g ' v
2, METTLER TOLEDQ is not responsible for the definition of the process regulrements, 2% 1.0000 g v NV
5% 250009 i e
The i is met if the ds ion is less than or equal 1o the corresponding control limit,
Software Vorsior: 123.0220 ©METTLER TOLEDO V) Page 2 of 4 Saltware Vorslorn: 1.23.0.229 @ METILER TOLEDO Page 3 of 4
Report Varsion:2.16.8 Thits 15 on originat docutnent and may not be partally reproduced without the ™ ' Report Vorgion: 1168 This i an aniginal document ang tay not e portially reproduced without the: 5
Foren Nutnber, FA03C witten pormussion of the iaswing callbration laborsiory. o

Form Number. F1036 wniten permission of the issuing culibrslion taboraary. o) e
L] - b b LB



Attachmant to Calibration Certificate:
TH2065-082-011922-ACC-TH
GWP* Certilicate

Error of Indication
As Faund
| Control limits for variolis welghl
piabiekilidudhick
{ 10.5%
0.0000 g 0.0000 g NiA N L ONA T NIA N/A NIA
50,0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 02500y | 0.5000g 125009
. . | . |
| 99.9999¢ : -0.0001g | 0.0500g | 0.1000g | 0.2500g @ 050009 | 1.0000g | 25000g
| 149.9999g | -D.000Tg | 00750y | 0.1500g - 0.3750¢ = 075005 | 150009 | 3.7500g
| | | | |
| 199.9999g | 0.0001g | 010009 | 9.2000g . 0.5000g  1.0000g | 20000y | 500009y |
: Resultll | v v s v v
AslLeft

Referanca Valus!iii Emori) 0.2%

{control limita for varola Welghing tolororces |
2% s% 0 1% 2%

| coo00g 0.0000 g NIA NA D NA | A | NA T NIA

| 'so0000g | 000009 | 002509 | 0.0500g | 012505 . 025009 | 05000g | 12600

| 9999099 | -0.0001q | 0.05009 | 01000y 025009 - 050009 | 10000g | 2.5000g

lavem09g | 0.0001g | 007509 | 0.1500g | 0.3750q 075009 | 150000 | 3.7500¢

| 19999999 | 0.0001g | 0.1000g | 0,2000g | 0.5000g 100009 | 200005 | 50000 ¢
v v N v e

The weighing tolerance Is met if the error (of indication) for each test point is less than or equal to the corresponding control

limit for that particutar weighing tol

lerance. Results at or close (o the zero point cannot be assessed,

Sottware Varsion: 1.23.022¢
FRaport Veroion: 2.168
Form hNumber: F103C

@ METTLER TOLEDO Page 4 of 4

This s o original document and may ot bo purtially reproducad wilhout the

(o

JoT S N -

written permizalon of the lasuing calibration fabottosy,

Service Date: 2022-01-19

Qocument Number: TH2065-164-011922-LABBalancoHR

ENVIRONMENT RESEARCHATECHNOLOGY CO,, LTD

251114 Moo 6, Sol Chinaket 1, Ngamworgwan Rd., Toongsongho n.enrmdmm, Laksl, Bangkok 10210

METTLER TOLEDO

Remita Taenglihal

Balance Health Report

Davice Detalls

Mottler Toledo

[Accassory 1:

Model, MS204TS | Accessory 2:
Serfal number; 8547728937

Weight set for routine testing: Yes/
Fltmware: 3.50
Histor
instrument in use: Last proventive maintepance: < 1 year
instrumont age: 3-10 years Last instrurmnent calibration: <1 yoar
Spate paris available: Yos

Lust minimurn weight determination; < 1 year
Requiations: 150
Process (olerance in %: 1%

- Routing lesting perfommed: Yes

Smallest sample net weight: 0.0500 g
Check List

Room fluctuation

« |Levetiing v

10 diract sun v Cleanlingss "

Vibrations v - (issing parts soe additional remarks +

Draft < Setlings optimized for aperaling envirenment W

Dirt or dust " lomor - abjections notod as acditionat o
Static ~

s Power supply
Dratt shietd V' | Siiding door drive v’
Weighing pan gosition b Inlernat weight drive v
Houslng " Display v
Other - ians noled as addi rernarks - Other - abjections noted as romarks —
Recommendations

Moasuroment Reault Quality

Uninstall instrur

ideniify safe walghing range Replace instrument

GWP verification / risk assessment

Reptace / add parts (seo additional remarks)

Onsile repalr

Perforn: routine lesting with test weights
Usar training
Contact

Depol repuit

Use of accessores (sco additional remarks)

NIA

Romita Taengihat rammilg@envireacarch.co.th

Nama:

19-Jan-2022

Dato:
Name; Suwicha Choykamchi
S P

This Is not a certificate.

It should not be used fo Interpret finat results for the testing of ihese devices.

Legend: ' GeodlPuss 4 Needs Attonlion X BadgiFai == Not Apolicatle
84624 - BIGS Lasalio Ra., Banana Tl SubDisirict, Baogn District, Banghok 10280, 408 226 U352 METTLER TOLEDO &
MT-TH.SuviceSuppaetibint.cont
wew,aiLeont Raport Varsinn: 113, Soltwate Vooion 4.26.2 10, Page 171, D METTLER TOLERO
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Callbration Certificate I
TH2065-083-011922-ACC-TH

Mottlar-Toledo (Thalland) Ltd.

84674 - 846/5 Lasalle Rd., Bangna Tat Sub-District
Bangna District, Bangkok 10260

+66 2723 0382

MT-TH.ServiceSuppart@mt.com

Accuracy Calibration Certificate

METTLER TOLEDO

NSC-TISETIS 17028
CALIBRATION DoE2

Callbraton Certificate 1D

TH2065-083-011922-ACC-TH

METTLER TOLEDO Se

Measurement Results

Repeatability

Customer
Company: ENVIRONMENT RESEARCHETECHNOLOGY CO,, LTD.
Address: 25{114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsongha ;
City: takst Contact: Ramita Taengthal
Zip/ Postal: 10210
State / Province: Bangkok
QOrder Number:

Im

Weighing Device

TestLoad: 100 g

-~ As Found
; 09,9998 g " € AsLeft 3 4 Tast Point)
- xbd
2 99.9998 g NiA
= E 10 44 #
3 99,9997 g NIA
4 99,9999 g N/A 3
5 99,9998 g NIA 20
6 99,9998 g NIA | " 1d- 5
7 99,9998 g NIA s
8 99.9998 g NA
9 99.9999 g NIA '
! 10 99.9999 g NIA
o 4
Standard |
i 0.00006 g ; NA
I E)
3
The “d" i the graph the ity of the in which the
tost was performod,
The rasults ot this graph are bused pon the absolute vaiuas of thy dilferences
from the mean vatus,
Eccentricity

Manufacturer: Mettler Toledo Instrument Type: Welghing Instrument
Mode: MS2045/01 Asset Number: ERTC-L-IN-088
Serfal No.: 8334691537 Terminal Model: NIA
Bullding: NIA Terminal Seral No.: N/A
Floor: 5 Terminal Asset No.: NIA
Room: 504
“iRange | iiMax: Capacity | |[Randablity (d)
i 1 | 220¢g 0,0001 g
Procedure
Calibration Guideline: EURAMET cg-18 v. 4,0 (11/2015)
METTLER TOLEDO Work Instruction: CPW002/20
This calibration i1 contains for As Found calibration. No As Lell calibration was performed because the device

was not modified after As Found calibration, Therefore, results fur As Lett correspond to As Found,

The itivi of the weighing i was adjusted before calibration with a built-in weight.

in accordance with EURAMET cg-18 (11/201%), the test loads were selected to reflect the specific use of the weighing device or to

specific calibration condilions.

i
As Found i End: *C | Star: 45.8 % End: 54.8 % |

19-Jan-2022 Callbrator:

NIA » ’ % C"

As Found Callbration Date:
As Left Callbration Date:

Issue Date: 20-4un- 2052 Suwicha Choykamchu

Z/,méf»'r

I Kassakom Tassanachaisakul
] Santi Jitniyom
1 Surachet Sukkate

Approved Slgnatory:

Test Load: 100 g

| Maximum |
| Devigtlon

99.9998 g
99.9989 g

99.9987 ¢

99.9999 g

0.0001 g

|

! N/A
"

| N/A

i

| NIA \

NIA |
; NI As Found
The "d" in the graph the ility of the al in which

tha test was performed,

Software Version: 1.23.0.225

Thit 5 an originat document and may fol be parhally eproduced wihout the ¢ 2/

2 -b5

Ruport Version: 2.16.8

Fonn Number: F103C writton permizaion of the issuing calibration laboratory.,

2 METTLER TOLEDO //‘) Page 10of 5

Suftwars Varsion: 1.24.0.220
Feport Version: 2.16.8
Form Number: F 103G

GMETTLER TOLEDO Page 20l 5

This ta on onging) documont and may not be partially regroduced withoul tha

wilttun permiigaton of the Wswing calibration lsborary,




Callbration Certificate ID
TH2065-083-011922-ACC-TH

BN METTLER TOLEDO -

TH2065-083-011922-ACC-TH

Error of Indication Remarks

As Found FACT adjustment functionality sctivated

Equipment condition: Good

i1 0.0000 | 0.0000 g | 0.0000g 2 . .
N i ) Next calibration according to cusltomer's procedure
2 0.0500g 1 0.0500 g } 0.0000 3 2
3 0.1000 g . oooog 0.0000 g 0.15 mg 2 End of Accreditad Section
4 ! 04.5000 ¢ 0.5000 g 0.0000¢g 0.15 mg 2z The informalion below and any attachments to this calibration certificate are not part ot the accredited catibration,
. i
5 | 1.0000g 1.0000 g 0.0000 g 0.18 mg 2
6 5.0000 g 5.00009g | 0.00009g 0.16 myg 2
7 : 10.0000 g 10.0000 g i 0.0000 9 0.16 myg 2
| i |
8 | 50.00009 49,9899 g | -0.0001¢g .19 mg o2
9 99.9939 g $9.95998 g ‘ -0.0001g 0.25mg P2
10 149.9999 g | 149.9997 g : -0.0002 g 0.35mg 2
; B .
" 199.9909 g | 199.9998 ¢ -0.0001g 0.39 mg 2
‘ “ As Found
v * Asteft
Kl
£
©
g
3 N For improvod legibility of ihe graphics
b1 e . anly increasing measurement points
5 T e are stiown and measuremant points
5 - close 10 zero wre Hot displayed,
&
Calibratton Points [g)
The uncertainty stated is the ander y at calil iarn i by plying the combined uncerginty by the

coverage factor k — which can be larger than 2 according 1o EURAMET ¢g-18. The value of the measurand lies within the assigned range
ol values with a probability of approximatety 95%.

The user is ible for maintaini i 1tal conditions and the seltings of the weighing Instrument when it was calibrated.

Test Equipment

All weights used tor metrological lesting are raceable to national or International standards. The welghts were calibrated and cerlified by
an accredited calibration laboratory.

Waight Set 1: OIML E2

Weight Set No.: wWS03 Date of Issue: 21-Sep-2021

Certificate Number: 175498 Calibration Due Date: 14-Mar-2023

Thermo Hygrometer

Equipment No.: IN281 Dale of Issue: 25-May-2021

Certificate Number: 21H1100 Calibration Due Date: 10-May-2022
Soltwore Varsion: 1.23.0.226 & METTLER FOLEDO Page 3of § Software Vetsion: 1.23.0.228 U NETTLER TOLEDO Page 4 of &
Pepant Veralon: 2168 This t5 an oniginat documnt und may not be partially repiGiiced wilhout the Raporl Version: 2,18.8 This t6 an nginal docuraent ang may not be partilly repoducad without the

Form Number: F103C wlten paraiasion of the lezuing catibtation labaratory. Form Number: F103C wnttest permigsion of the (ssuing calibrabon laboratory,




Attachment to Catibration Certificate:
TH2065-083-011922-ACC-TH
GWP?® Certificate

Calibration Certificate 1D
TH2065-083-011922-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used tor the estimation of the uncertainly under consideration ot

the errors of indics The value R the net fvad indicalion in the unit of measure of the device.
T soeflicient for the evaluation of the meas t uncertainty in use: 1.5+ 10%/K G WI

Temperature range on site for the of the 4 1 inuse: 4K
l Fa Certil Icate

[ | Doootg t 220g | Uy = 0.15 mg + 0.00599 /g R ! _ NA

To oplimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the finear equation.

As

Absolute and Retative Measurement Uncertalnty In Use for Varlous Net Indications (Examples) AS

Net Indlcation s GiAsFound :
! , ‘ Found Left
| 0.0220 g 015mg : 0.68% NiA NIA
| 022009 0.15mg | 0.065% N/A NIA
| 220009 0,16 mg | 0.0074% N/A NIA j
| 22.0000 g 0.28 mg | 0.0013% NIA NIA | The weighing device meets the given The weighing device meets the given
3 220.0000 g 15mg L D.00087% NA L NA | process requirements. process requirements.
Tests Performed: i AsFound As Left N No adjustments/modifications made, As Lelt resulls
. i correspond to As Found,
£ ] P | ;
£ A ‘ .
i B i i
1 £ Process Requirements
1 2 i
| = A .
g ; » i : Weighing Tolerance: 1% l Smallest Net Weight: 09,0500 g Safety Faclor; 2
3 z
I 3
& x H
k4 | i .
i : h S . . ! Sate Weighing Range
Walghirtg Runge {%] Rouding [g]
Asg Found As Left
________ S— £
§ |
5 |
i 1
{ [
: Wompreng Lo aeny 17
Safe To Weigh
et
Ny o i
ety St ol et
M
Viengt:t
Dutrrend
White this vislies 1 Ik graph rofloct the sciual aibration Hesulty, B eaturemunt uncerlainty survas o singly @ visul roprescalation, This graph sullots As Lol tosting, unlnss oy As Found
p—
Soltware Version: 1.23,0.220 W METTLER TOLEDO Page 5 of 5 Soltware Vession: 1.23,0229 @ METTLER TOLEDO Page ! of 4
Report Version: 2,168 Thils ts an orginal document and may hot b partially roprodiiced vathout e

Report Version: 2.16,8 This is an onginat documant and may rot be pankly repreduced withoul the

Form Number: F103C written permizsion of Iha issying Clibration laboistory,

Fotm Humber: F103C writln permiztion of (e lusuing cafibration Raboratery,




Attachment to Calibration Certlificate:
TH2065-083-011922-ACC-TH
GWP™ Certificate

Attachment to Callbration Certlficate: METTLER TOLEDO

TH2065-083-011922-ACC-TH
BWP* Certificate

Minimum Weight Measurement Results

As Found Minimum Weight Table Results Summary

. Minimum welghta for oifferant welghing tolerancea and estety faclo

Safety Factor | As Found! N s e
Tolsrance 1 | 2 3 5 | 10 As ‘-B"E o Vs v
0.1% } 0.15146 ¢ ‘ 030476 g 0.45993 g ) 0.77601 g 150147 g = passed
02% | 0.07550 g 015146 g 0.22788 g 038211 g 0.77501 g 9 = Failed
i = raile
05% 0.03015 g 0.06037 g 0.08066 g 0.15146 ¢ 0.30476 g
i . i I, = Safety Factor not met
1% 0.01506 g i 0.03015g | 0.04525 g 0.07550 9 | 015146 g
2% 0.00753 g i 0.01506 g 0.02260 g 0.03770 g 0.07550 g B
5% 0.00301 g | 0.00602 g : 000904 g 0.01506 g 0.03015 g Repeatability

“j Pass: The determined minimum weight meets the requirement for the smallest net wesght.
TestLoad: 100g

As Left Minimum Weight Table

i Cobirol Lini

Minimum weighta for differsnt welghlng tolerances and safety factors. |

: ! Safety Factor ) N/A | N/A
. Tolemnce | 1 i 2 3 5 10 0.00005 g Lox
0.1% 0.15146 g i 0.30476 9 0.45993 g o.rv601g | 1.60147 g 0.00013 g 0.00006 ¢* Py £.00006 ¢* v
0.2% i 0.07550 g ; 0.15146 g 0.22788 g 0.38211g i 0.77601 g 0.00025 g v v
05% 0.03015 g ! 0.06037 g 0.09066 g 015146 | 030476y 2% 0.80050 g v ¥
1% i 0.01506 ' 0.03015 ¢ 0.04525 g 0.07550 g ! 015146 g S 000125 g M v
2% | 0.00753 g 0.01506 g 0.02260 g 0.03770g 0.07550 ¢ 5 .
i i “The calculated standard deviation value 1s below the rounding error of the balance. The 0.417d rule Is used for the assessment of this
5% i 0.00301 g 0.00602 g 0.00904 g 0.01508 g 0.03016¢g ] llity tost and lhe calcul: of the mi waight,
Vf Pass: The determined minimun weight meets the requirement for the smallest net weight. The weighing tolerance is met if the standard deviation is less than or equal to the cormesponding control limit,
Al these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 111 (no safety factor), /2, Eccentricity
1/3, 15, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty
of the weighing device in use, TestLoad: 100 g

The safely tactor for As Found is always 1. This implies no safety factor, As Found testing looks at the behavior of the instrument from Lhe past

untif test occurred. For the past, it is necessary to know hal the tolerance was mel. but not the safely laclar. The safety factor is a proactive
0.0500 g

measure 1o apply for fulure measurements.

0.1000 g : ~
Notes on minimum welght values in above table: i 0.5% 0.2500 |
9
. ! 0.0001 9 0.0001g
1. "N/A™ Is shown above, no appropriate value could be calculated. 1% 0.5000 9 v
2. METTLER TOLEDQ is not responsible for the definition of the process requirements, 2% 1.0000 g <
5% 25000 g ~
The weighing tolerance Is met if the deviation is less than or equal to the conesponding control fimit.
Sottware Version® 1.23,022% ©METTLER TOLEDO Page 2 of 4 Soltware Varsion: 1.23.0.229 D METILER TOLEDO e Page 3 of 4
Reporl Yeraion. 2,18.0 This i s ofiginal document 3nd may not ba partially reproduced wilhout i o /) Peport Varslon: 2168 Thio 15 01 original docurman: an maty nat ba partially reproduzen witiout the /.:',/
Franm Number F103C willion peimission of the muuing calibraton laboratory. (;‘9_/ Form Numper: F103¢ wiitten permiazion of ta issuing collbration faboratary. nL o L .
-l - b
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Attachment to Calibration Certificate: METTLER TOLED {\:@;«V iriﬁ

TH2065-083-011922-ACC-TH

e conlionts Service Date: 2022-01-19 METTLER TOLEDO
Document Number: TH2065-165-011922-LABBalanceHR

Error of Indication
ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD
25114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Teongsangho nLemdam, Laks, Bangkok 10210
As Found Ramita Taengthai
Balance Health Report
: Device Detalls
0.0000¢g 0.0000g | N/A NiA N/A NIA | o N/A N/A
50.0000 g ) -0.000tg | 0.0250¢ 0.0500 g i 01250 g 0.2500 g g 0.5000 g ‘ 1.250C g SYRI Dek
99.9999 g -0.0001g | 0.0500g  0.1000g | 025009  05000g | 1.0000g | 2.5000g Motiior Tolodo Accessory 1.
149.9909g | -0.0002¢ @ 007509 | 0.15009 037509 0.7500g | 150009 | 3.7500¢ | Modst: MS2045 Accessory 2:
199.99889 | -0.0001g | 0.1000g | 0.2000p & 05000g  1.0000¢ | 200009 | 500009 | Seorial qumbar: BIz1601597 Weight sut for routing tosting: vos 1
v v v v v v’ Firmware; 1.74
' Histo
As Loft Hixix )
conireliimits for varlous welgh!na foiorancas instrument In use: Yoy Las! praventive ma‘uuunanc < 1yoar
e i s s instrument age: > 10 years Last <1 yaar
0.2% 05% L% 2% Spare parto available; Yes
0'0000 g | 0.0000 g ‘ NIA NiA ! N/A ; N/A ‘ NiA . N/A \ Reguiatons: 150 Last minlmum welght determination:
50.0000g | -0.0001g | 0.0250g 0,0500g @ 0.1250q = 02500y | 0.5000g | 1.2500¢ | racess tolorance M ™
‘ LS | i - — i N Routine testing performad: Yes
99.9999 g B -0.0001g | 0.0500g 0,1000g | 0.2500g 050009 ] 1.0'900”9 | 2.5000g B Smallest samplo nat woight: 0.05g
| 149.9999 g 007509 015009 | 087509 . 07500G | 1.5000g | 3.7500q | Chock List
199.9909 g 010009 | 0.2000g | 050009 ~ 1.0000g | 20000y | 500009 | v :
v v ¥ v v v Room temparature hd Levaliing v
Exposure 1o direct sun + | Cloaniness ~
The weighing tolerance is met it the eror (of indication) for cach test point is less than or equal to the corresponding conlrof Vibrations V3 - . migslng parts see add ramarks v
fimit for that particular weighing tolerance, Resulls at or close lo the zero point cannol be assessed. Draft v Settings ized for "
Dirt or dust & __|other - abje noted a5 additional s
Static ~ : .
. ower Supply +
Draft shield v |Stiding door drive —
Weighing pan position v Internal woight drive ~
Housing v Display '
Othor - objoctions notod as additional remarks. — Qther - objections noted as additional semarks —
Recommendations
MessurementResultQualty. ||\ ] | | || | ProcossEfcency
instrument calibration Uningtall instrument
tdontity sale weighlng 13Nge Roplace instrument
GWP varification / dsk assessment Roplaca 7 add parts {see fomarks)
Proventive maintenance Onsite rapalr
Parform routing testing with lest welghls Depot sepair
User iraining Use of accessoties (see additional remarks)
Contact Phone: 0866334430 remits@enviresoarch.co.h
Date; 14-Jan-2022
Name: Suwicha Choykamchy
Signatura: :;:;;‘WM% .
‘This [s not a certificate.
1t should not be used to intorpret final resulls for the tesling of these devices.,
Legend: " GoodiPass . Needs Alention X Bad/Fail - Not Applicable
4514 - 8405 Lasalla R, Bananw Tl Sub-Diiricl, Banari Diuhict, Bunkok 10250, +60 2723 0362 METTLER TOLEDOQ ¢
WAT-TH SorvicuSupporigormt com
v Lcanm Roport Varsion, 1,13, Soltwaire Version 426219, Paga 111, & HETTLER TOLEDO
Saftware Version: 1.23,0.229 DMETTLER TOLEDO - Page4of 4
Report Version. 2,168 T 1w on wriginal documant and may not be patially repraduced vathoul the /’ )’)
Fotsn Number, F103C written permission of tha issuing Calibration (aborutory. e
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TECHNOLOGY PROMOTION ASSOCIATION (THAJLAND-JAPAN) BT
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TRSTING SERVICES '//////:\\\\
2

Sedpethn

S34id PATTANAKARN ROAD SOT 18, SUANLUANG. SUANLUANG BANGROK 10250 AL N . :
S PATTANARARN ROAD SOL - SLANLLANG BANGROK 1025 NSC-TISITIS 7028 Equipment : Hot Air Oven Cert. No.: 22TM151
TR 0271 AX.0-2719-4:54 CALIBRATION 6048 e X
Condition As-Received :  Used item Page.: 2 of 3
Reference : 2201-00060N-2

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method wilh Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

Cert. No.: 22TM151
Page.: 10of 3

Certificate of Calibration

1. Reference standard instrument:-

Equipment : Hot Air Oven
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Binder 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.
Model : FED 115 E2 3. This certification is traceable to the International System of Unit.
Result of Calibration :- (™) Without Adjustment
Serial No. : 11-22823 Function of UUC* : Temperature Source
Fresh air setting : Close Enviranment during caiibration
1D No. : ERTC-L-In.-076 ... Beginning Finished
f . Temp. {°C) 27 27
Submitted by : Environment Research & Technology Company Limited i REL.Humid. (% ) 54 58
25/114 Moo 6 Soif Chinaket 1, 5 < AC Supply ( Volt ) 219 222
Ngamwongwan Road, Toongsonghong, Laksi, : 3 o
Bangkok 10210 H § H2 3 Ref. Std. ID No.: @

Calibration Point

Location : Laboratory (ERTC)
— Position:| (180)°C (104)°C
Received Order : 5 January 2022 w
Calibration Date : 5 January 2022 W 1 20-09TC-01 ORTD-2/1
Ambient Temperature : (26+£10) °c 2 20-09TC-02 9RTD-2/2
Relative Humidity : (50£30)% i . 3 20-09TC-03 9RTD-2/3
) A Probe Installation Details : ~_ Dimension of Chamber : 4 20:09TC-04 | 9RTD-2/4
Calibrated by : Man Pattanapongpaiboon a= 50 om = 0.40 m 5 20-09TC-05 9RTD-2/5
b= 50 cm W= 080 m 6 20-09TC06 | SRTD-2/6
Approved by : Ml c= 50 om H= 048 m 7 2009TC-07 | 9RTD-2/7
PP y: % Capacity = 012 m 8 20-09TC-08 | 9RTD-2/8
Approved Signatory
. 9 (ref.) 20-09TC-09 SRTD-2/9
{ /') Pornthippa Tameyakul
(~ ) Malee Butkruea
() Suwit Imjai
Issue Date : 21 January 2022
The Uncertainties are for a confidence probubility of approximately 95%
Thiy certific ay not he repradiwed othicr than in il cxeept witl the prior weflen
Appraval of the hewd of Corparate Services 3 2 Equipment. Catibration and Testing Services. %
;i;;)z
S f—b B
a 1030220

A 0036818



Equipment : Hot Air Oven Cert. No.: 22TM151
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2201-00060N-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uucr uucr Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
c) (*c) (°c) (£°C) (c) (°cy (*C) L
104 104 104 0.11 1.1 1.4 0.69 2
180 180 180 0.43 33 5.8 1.5 2
Calibration Measured Temperature { °C )
Point Position
(°C) 1 2 3 4 § 6 7 8 9 (ref.)
104 103.167 | 102.948 | 104.098 | 104.155 | 104.013 | 103.198 | 103.619 | 103.284 | 103.159
180 177.080 | 177.342 | 181.816 | 181.065 | 179474 | 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
possibie to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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