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Environment Research & Technology Company Limited
257114 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

envi research

www.enviresearch.co.th
. Head Office/Tax ID 0105 642 064 981

" ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

|Sampler Location . Date May 19, 2022
L{uﬁfhumm"mﬁnﬁm’uuamiua'ls\‘lnﬁ'ﬁuw'n . Start Time . 9:44 AM
Sampler Number TSP No.A6 Transfer Standard Type Orifice Stop Time 9:54 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2012-01 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 3140
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHEO(Pa/Psm)(Tm/Ta)]'Q Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = I[(Pa/Pm)(Tm/Ta)]w Pressure Meter Meter
Positive | Negative AHZO ( ma/min ) ( ff/mm ) (°K=°C+273) (mmHg)
5 15 1.5 3.0 . 1.70868 0.84544 31.0 30.58 3050 . 757.0
7 26 26 52 2.24958 1.11457 40.0 39.46 305.0 757.0
10 3.6 36 72 2.64707 1.31235 48.0 47.35 305.0 757.0
13 4.5 4.5 9.0 2.95952 1.46781 54.0 53.27 305.0 757.0
18 6.0 6.0 12.0 3.41735 1.69561 62.0 61.16 305.0 757.0
Linear Regresstion YON X:Y=mX+b ' Average 305.0 757.0
2
1 |Slope (m) 2.00980 |Linear Equation r 0.998948 [pstd(mmHg 760.0
2 |intercept (b) 0.00951|Set Point Flow Rate ( X) (malmin) 1.133 (o 0.9994739|Ty 1 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result 2 C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
y = 36.423990x - 0.517669
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( Mr.Panupon Podang )

Technician Environmental Scientist



Environment Research & Technology Company Limited
257114 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‘ 3
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

|Sampler Location Date 5 May 19, 2022
Huﬁfﬂnn11w'huﬁnﬁm'unnm§u-a'tﬁ'lnn"ﬁu']m\ Start Time 9:54 AM
Sampler Number ' PM-10 No.3 Transfer Standard Type Orifice v Stop Time 10:04 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number TSP A9 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 7351
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzO(Pa/Pm)(Tm/Ta)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio |C = |[(pa/p“d)(‘|'m/'|‘a)]w Pressure Meter Meter
Positive | Negative | ‘AH,0 (m°/min) (1min) (°K = °C+273) (mmHg)
5 14 1.5 29 1.67996 0.83115 31.0 . 30.58 : 305.0 757.0
7 25 26 5.1 222784 1.10376 41.0 40.45 305.0 757.0
10 36 3.6 7.2 2.64707 1.31235 50.0 49.33 305.0 757.0
13 46 4.6 9.2 2.99222 1.48408 57.0 56.23 305.0 757.0
18 5.6 5.6 1.2 3.30148 1.63796 63.0 62.15 305.0 757.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 757.0
2
1 |Slope(m) 2.00980|Linear Equation r 0.999242|Pstd(mmHg) 760.0
2 |Intercept(b) 0.00951/Set Point Flow Rale(X)(malmin) 1.133 r 0.9996209T,p 298.0
3 [Correlation Coefficient (r) 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
IC (CFM) ) Qstd-IC y = 39.510357x - 2.583806
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Technician Environmental Scientist
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envi research
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TSP H/GH VOLUME AIR SAMPLER CALIBRA TION REPORT

Sampler Location Date . May 19, 2022
viuiaun 28 vusansyi wgi 11 ‘ _ ) e Start Time 11:01 AM
Sampler Number TSP No.A9 Transfer Standard Type Orifice Stop Time 11:11 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 16119 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 7137
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0){ [AH,0(Pa/P,, )T /T a)]"?| Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |G = If(Pa/P,)(T,,/Ta)l"~ Pressure | Meter | Meter
Positive | Negative AH,O ( malmin ) ( ft:/min ) (°K="°C+273) (mmHg)
5 1.5 1.5 3.0 1.70868 .0.84544 36.0 35.51 305.0 757.0
7 25 25 5.0 2.20589 1.09284 440 . 4341 305.0 757.0
10 35 35 7.0 2.61005 1.29393 50.0 49,33 305.0 757.0
13 4.5 4.5 9.0 2.95952 1.46781 55.0 54.26 305.0 757.0
18 55 55 11.0 3.27187 1.62322 60.0 59.19 305.0 757.0
Linear Regresstion Y ONX:Y=mX+b i Average 305.0 757.0
1 |Slope (m) 2.00980 |Linear Equation I 0.999561  |Pstd(mmHg)| 760.0
2 |Intercept (b)) 0.00951|Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9997805|T,1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result X C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.

IC (CFM) v Qstd-IC ) y = 30.178835x + 10.173143
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Technician Environmental Scientist
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Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 19, 2022
Ve 28 thudanzrg wigi 11 Start Time 10:50 AM
Sampler Number PM-10 No.c1 Transfer Standard Type Orifice Stop Time 11:00 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 202001 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number
Plate (Delta H) (A) (X) () (Y) | Temparature | Barometric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHzo(pa/pm)(T“ d/Ta)]"2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = I(Pa/P (T, d/’l‘a)]m Pressure Meter Meter
Positive 'Negalive AHzo ( ms/mm ) (inch/min ) (°K="°C+273) (mmHg)
5 14 14 28 1.65074 0.81661 0.8 0.79 305.0 757.0
7 24 24 4.8 2.16132 1.07066 16 1.58 305.0 757.0
10 33 34 6.7 2.55351 1.26580 22 217 305.0 757.0
13 4.2 42 8.4 2.85916 1.41788 27 2.66 305.0 757.0
18 5.0 5.0 10.0 3.11960 1.64746 3.1 3.06 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 757.0
2
1 [Slope (m) 2.00980|Linear Equation r 0.999928 |Pstd(mmHg) 760.0
2 |intercept (b) 0.00951|Set Point Flow Rate ( X) (m3/min) 1.133 r 0.999964T) ;o 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
y =3.107111x - 1.750186
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" TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date ) May 19, 2022
YNt"mwl“muﬂdnjqu'nuﬁmmwﬁ 76 Start Time 12:15 PM
Sampler Number TSP No.A3 Transfer Standard Type Orifice Stop Time 12:25 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 704 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number 465
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,)(T,, df]’a)]m Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = I(Pa/Py ) (T /T an”® Pressure | Meter Meter
Positive | Negative | AH,0 (mmin) (1/min) (°K = °C+273) (mmHg)
5 14 1.5 29 1.67996 0.83115 35.0 34.53 305.0 757.0
7 24 25 4.9 2.18372. 1.08181 44.0 43.41 305.0 757.0
10 3.5 3.5 7.0 2.61005 1.29393 50.0 49.33 305.0 757.0
13 4.6 4.6 9.2 2.99222 1.48408 56.0 55.24 305.0 757.0
18 54 55 109 3.25696 1.61581 60.0 59.19 305.0 757.0
Linear Regresstion Y ON X :Y=mX+b Average 305.0 757.0
2
1 |Slope (m) 2.00980 |Linear Equation r 0.998318 |pstd(mmHg) 760.0
2 |intercept(b) 0.00951|Set Point Flow Rate()()(malmin) 1.133 r 0.9991586|Ty1p 298.0
3 |Correlation Coefficient (r) 0.99999 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =31.105628x + 9.103512
R?=0.998318
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Environment Research & Technology Company Limited
257114 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

envi research

www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. :
. : . B . Head Office/Tax ID 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location 4 ; g : Date May 19, 2022
TraFouinbnidssqumiinnni 76 - : Start Time 12:04 PM
Sampler Number PM-10 No.c2 Transfer Standard fype Orifice Stop Time 12:14 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number PM10 202002 Calibrator Serial Number 3362 Calibrated By Mr.Somprasong Thetsakun
Recorder Serial Number
Plate (Delta H) (A) T(X) () (Y) Temparalure | Barometric | Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHzo(pa/psw)(Tﬂ d/-ra)]"2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| IC = I[(Pa/P,,)(T, dITa)]m Pressure Meter Meter
Positive Negative AHZO ( ms/mm ) (inch/min ) (°K=°C+273) (mmHg)
5 14 15 29 1.67996 0.83115 R 0.9 0.89 305.0 757.0
7 24 2.4 48 2.16132 1.07066 16 1.58 ) 305.0 757.0
10 35 3_‘5 7.0 2.61005 1.29393 23 227 305.0 757.0
13 4.5 4.5 9.0 2.95952 1.46781 28 2.76 305.0 757.0
18 52 53 10.5 3.19664 1.58580 32 3.16 305.0 757.0
Linear Regresstion Y ON X:Y=mX+b : Average 305.0 757.0
1 |Slope (m) 2.00980|Linear Equation fz 0.999621|Pstd(mmHg) 760.0
2 |lntercept(b) 0.00951(Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9998105Ty7p 298.0
3 [Correlation Coefficient () 0.99999|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result . C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.

IC (Inch) Qstd-IC . y = 2.996273x - 1.614098
: ’ ) R? = 0.999621
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RECALIBRATION

DUE DATE:
| L S = July 26, 2022
Environmental
Calibration Certification Information
Cal. Date: luly 26, 2021 Rootsmeter S/N: 438320 Ta: 297 K
Operator: Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3362
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) {m3) (min) {mm Hg) (in H20)
1 1 2 1 1.4180 3.2 2.00
2 3 4 1 0.9940 6.4 4.00
3 5 6 1 0.8890 8.0 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 i 0.6970 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ AH( Psid /\ Ta Qa A H( Ta/Pa )
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.89850 0.6947 1.4066 0.9957 0.7022 0.8904
0.9808 0.9867 1.9892 0.9915 0.9974 1.2592
0.9787 1.1009 2.2240 0.9893 1.1128 1.4078
0.9776 1.1556 2.3326 0.9883 1.1682 1.4765
0.9723 1.3950 2.8132 0.9829 1.4102 1.7807
m= 2.00980 = 1.25850
QSTD b= 0.00951 QA = 0.00602
r= 0.99999 r= 0.9999%
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 = ~
Qstd= 1/m<< \/AH(——PSt . )(-—-—_Ta >>b> Qa= 1/m << AH(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.con

TOLL FREE: {877)263-7610

FAX: (513)467-900¢



PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
178/75 Nawong Pracha Pattana Road, Sikan, Donmuang, S8angkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

PLAY SOLUTION www.playsotec.com NSOTISLTIS1705S
CALIBRATION 6378

CERTIFICATE OF CALIBRATION

e
GO 7,
SN

PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

178/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+66 2 010 7700

PLAY SOLUTION  www.playsotec.com

NSC-TISLTIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

Result of Calibration : Without Adjustment 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, Ngamwaongwan Road, Toongsonghong,

City / Province @ Laksi, Bangkok

Zip/Postal 1 10210

Device
Equipment : Electronic Balance Capacity 1 220 g
Manufacturer  : METTLER TOLEDO Readability : 0.0001 g
Maodel : AB204-5 D Na. : ERTC-L-In-0048
Serial No. © 1123103723

Environment Conditions

Location of Calibration : Calibration Laboratory at Play Solution Technology Co.,Ltd
Ambient Temperature 1 25.9 (°C)
Relative Huminity : 531 {%RH)
Barometric Pressure + 10115 {mba)
Calibration Procedure * This Calibration was conducted by using In-House callbration pracedure number CP-M-001 base on “UKAS LAB 14"
Comment :
Date of Receipet : January 4, 2022
Date of Calibration : January 4, 2022
Issue Date : January 4, 2022
| \ /
LA .
Calibrated by : Ww r Approved by Z . &/
{ Kittichai Rattanatham ) { Kittichai Rattanatham )
Calibrator Approved Signature
The reported uncertainly is based on a standard uncertainity multiplied by a coverape factor k=2, providing a tevel of confid of 95%

This Certificate Is issued In accordance with the conditions of accreditation granted by Thal Leboratory Accreditation scheme which has assessed the
measurement capability of the laborotory and 15 traceabillty to recognlze national standards and to the unlt of measurement realized ot the carresponding
natlonal standard faboratory. This certificate may not be reproduced other than In full except with the prior written approval prior written appraval of
the calibration center, Play Solution Technology Co.,Ltd

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) | Norminal value (g} | Standard Deviation {g}
Max.capacity

2.LInearity, Departure of Indication from narminaf value

Weighing Range 1

Norminal Value Standard Value Indication Error of Indication | Expanded Uncertainty
Factor k
(g) (8) (g} (3} (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 10.0000 0.0000 3.00011 2.05
S0 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 Ercor of Indication | Expanded Uncertainty, Factor k
(g) (g) (e) 3] (e)

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

F-039 REV.0128/04/63

F-039 REV.01 28/04/63
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FLAY SOLUTION TECHNQLOGY COMPANY LIMITED 3

S
179/75 Nawong Pracha Pattana Road, Sikan, Donrmuang, Bangkok 10210 :ﬁﬁe&'{’if XY
Tel.:+66 2 011 0505, Fax:+66 2 010 7700 -
PLAY SOLUTION  www.playsotec.com

r,

NSC-TISI-TIS17025
CALIBRATION 0378

CERTIFICATE OF CALIBRATION

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

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

an oo
, |

O

Weighing Range 1 ) Weighing Range 2
Test Load : 100 {g) 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.Deviation I 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 E2 4000021952 MM-0183-20 December 8, 2022
Stardard Welght Set - - - -
Stardard Weight Set - - - -

Stardard Weight Set - - - N

Measurement Uncertainty
The given measurement uncertainty is the standard of the measurement multiplied 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 Metrolopy (Thailand) through Calibration Laboratory

END OF REPORT

F-039 REV.0128/04/63
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www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wswias aaudauaus
Manufacture HORIBA Location Envi Research
Model APNA-360 Scientist Panupon
Serial No. EYC70000 Calibration Date May 9, 2022
Analyzer Unit ppm Time 1:31 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CoO = 4,516  ppm
Cylinder No: EB0123013 NO = 56.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm

Single Point Calibration

P Analyzer Value
Standard Gas ‘a"v;’ue 3 I NO, (ppb) NO (ppb) NO, (ppb ) Stability % Abs Error
Before | After | Before | After | Before | After | Before | After
Zero 0 0.2 0.0 0.6 0.0 -0.4 0.0 - - =
Span 400 386.7 | 400.0 | 385.3 | 400.0 1.4 0.0 - - 3.7
i __________________ ga.l;.r;i.;‘.;;;;;._._._._._._._._.:).(_._i
: 500 R*=1.00|
Ly EREsme 100.0 |
| & 400 kE) i
| g 350 3853 S i
| & 300 - _— —=— Before | .
b = |
250 - == o == After :
: £ 200 1 — |
.8 150 - |
'€ 100 4 i
(SED i
i 0 L -
i 0 50 100 150 200 250 300 350 400 450 500 I
i Standard Value |
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-360
Observed Value
i Nominal R
Parameter Unit Bofore Adjust Aftor Adjust ominal Range
Range ppm 0.5 0.5 0.1 - 1.0 Standard
Signal NO mV 3.5 3.9 Voltage of the measured NO value
Signal NOx mV 6.4 3.7 Voltage of the measured NOx value
Detector kPa 86.7 872.0 (Present Air Pressure/101.3 x100-20 ) + 4
Sample Flow LPM 0.7 0.7 1.1+03
NO Slope - 1.00000 1.12690 0.50000 - 2.0000
NOx Slope - 1.00000 1.14580 0.50000 - 2.0000
Motherboard Status - OK OK OK
Alarm Detected - None None None
> i
o )
Calibrate By : eavi research /—, 80853  Checked By: et Bjo'}/f’
om0 BEJ
(MR.PANI)PON PODAN WRE?&MCHMKM’UD (MS.SUTATIP IM-NOI)
May 9, 2022 May 9, 2022
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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 research ’ ,

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

envi@enviresearch.co.th
www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name WsWias Aaudauaus
Manufacture API Location Envi Research
Model 200A Scientist Panupon
Serial No. 56 Calibration Date April 18, 2022
Analyzer Unit ppb Time 11:07 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas Stan‘c;:;'lclleGas NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 1.3 0.0 0.3 0.0 1.0 0.0 - - -
Span 400 413.0 | 405.0 | 411.8 | 400.0 | 1.2 5.0 - - 3.0
e 1
: y=x B
i 500 RS 1.00; :
i 450 {- |
| o 400 1 |
1§ w0y ~ i
IS S300%] — o [
! § 250 4 —o— Before |
| § Rebccadil |
i :‘é 150 - |
! 100 - I
| 50 I
e R ——— i
| 0 50 100 150 200 250 300 350 400 450 500 I
:_ Standard Value I
................................................................. 4
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—— Environment Research & Technology Company Limited
257114 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

envi research

E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit | Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.20 0.20 < 2 with zero air
Sample Flow SAMP FL cc/min 479.00] 474.00 500 +/- 50
Ozone Flow OZONE FL cc/ min 82.00 | 83.00 80 +/- 10
PMT signal PMT mV 49.00 | 24.00 0 to 5,000
Auto - Zero AZERO mV 16.8 13.7 -20 to 150
High Voltage Power Supply HVPS \% 758.00| 758.00 450 to 900
Reaction Cell Temperature RCELL TEMP °C 50.00 | 50.50 50 +/- 1
Box Temperature BOX TEMP °C 39.80 | 36.70 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 6.40 6.50 7 +-1
Converter Temperature MOLY TEMP °C 314.70| 314.50 315 +4/-5
Reaction Cell Pressure RCEL In-Hg-A 10.00 | 10.00 2 to 10 ( Constant)
Sample Pressure SAMP In-Hg-A 30.60 | 31.20 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.466 | 1.223 1.000 +/- 0.300
NO, Offset NO, OFFSET mV 10.10 | -6.80 0 +/-20
NO Slope NO SLOPE - 1.420 | 1.198 1.000 +/- 0.300
NO Offset NO OFFSET mV 0.50 | -5.50 0 +/-20

envi research

i By : (j@p

Calibrate By : hecl ]
H&T CPN)L(,‘S/CO,U’D
(MR.PANUPON PODANG) e e (MS.SUTATIP IM-NOI)
April 18, 2022 April 18, 2022
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] Environment Research & Technology Company Limited

- 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

ellVi research 5 . Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

' LI E-mail : envi@enviresearch.co.th

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

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wsias raudauaus
Manufacture API Location Envi Research
Model 200A Scientist Panupon
Serial No. 1975 Calibration Date July 18, 2022
Analyzer Unit ppb Time 11:19 AM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm

Single Point Calibration

200 250 300 350 400 450 500

Standard Value

0 50 100 150

Analyzer Value
Standard Gas Stan‘(::lr:eGas NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After

Zero 0 -15.7 0.0 -2.8 0.0 -12.9 0.0 - - -

Span 400 403.3 | 405.0 | 390.9 | 400.0 12.4 5.0 - - 2.3

e ]
| . - .
i Calibration Curve § =X !
i 500 RS 00 :
i 450 { - ————— - e — — :
; 400.0 |
| —~ 400 4 I
b, 2 .
| & 350 I
| 2 300 i
= S 250 —+—Before | |
2 200 | —e-after ||
S —_— |
L& i
| 100 e |
| 50 |
! i
! i
i i
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— Environment Research & Technology Company Limited
25/1 14 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

envi research

E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit T [ Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.20 0.40 < 2 with zero air
Sample Flow SAMP FL cc/min 456.00] 480.00 500 +/- 50
Ozone Flow OZONE FL cc/ min 77.00 | 79.00 80 +/- 10
PMT signal PMT mV 52.90 | 39.40 0 to 5,000
Auto - Zero AZERO mV 37.6 34.8 -20 to 150
High Voltage Power Supply HVPS \% 790.00] 790.00 450 to 900
Reaction Cell Temperature RCELL TEMP °C 50.20 | 49.80 50 +/-1
Box Temperature BOX TEMP °C 34.90 | 29.60 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 7.00 7.30 7 +-1
Converter Temperature MOLY TEMP °C 314.30] 314.40 315 +/-5
Reaction Cell Pressure RCEL In-Hg-A 10.00 | 10.00 2 to 10 ( Constant )
Sample Pressure SAMP In-Hg-A 30.80 | 31.20 Ambient - 1 ( Constant )
NO Slope NO, SLOPE - 0.955 | 0.945 1.000 +/- 0.300
NO, Offset NO, OFFSET mV 28.30 | -4.70 0 +/-20
NO Slope NO SLOPE - 0.870 | 0.907 1.000 +/- 0.300
NO Offset NO OFFSET mV 260 | -3.70 0 +/-20

=
vi e
Calibrate By : i mmmﬁcﬁecke% By : e DJCT[P
om0 200 \
(MR.PANUPON PODANG ) ROMENT REfEARGHATECH 057 Co. 11D (MS.SUTATIP IM-NOI)
July 18, 2022 July 18, 2022
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
257114 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

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name Wsias Aaudauaus
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Scientist Panupon
Serial No. CM14430004 Calibration Date April 10, 2022
Analyzer Unit ppb Time 12:55 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability o
Standard Gas Value Before After Before | After L AbBETr
Zero 0 1.2 0.0 - - -
Span 400 397.0 400.0 - - 0.8
i ______________________________________ = :
Calibration Curve | R?=1.00
| __ 500 !
| & 450 l
£ 400 |
| g 350 4
© 300 = ® «Before ||
> 350 .
o ~ e—{ll=— After
| £ 200 _~ |
T 150 - e 1
| § 100, = o= |
|55 sl |
| 0 50 100 150 200 250 300 350 400 450 500 |
| Standard Value |

e ¢t — — b S f m— § E— f S § S e § S § e § M § e e § S — —

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 33.2 33.0 8.0 °C t045.0 °C
Chamber Temp CHAMBER °c 45.1 44.9 43.0°C to 47.0°C
Pressure PRESSURE ' mmHg | 733.7 | 733.8 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.410 | 0.411 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 93 94 20 to 100
Lamp Voltage LAMP VOLTAGE Vv 811 811 500 to 1200
S0O2 Concentration SO2 CONCENTRATION ppb 3.2 2.6 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK

OK
) B
/\ :d{:‘)—- ; 6 q
Calibrate By : d envi muamhé)\ﬁeglgg& y : M-f 3/ 4

(MR.PANUPON PODANG) _ o= =oo) (MS.SUTATIP IM-NOI)
April 10, 2022 ErMRONMEmR:imecu&!iu&»:\;.o\ﬂ\,,J,Lyu April 10, 2022

Page 1



Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

. Thung Song Hong, Lak Si, Bangkok 10210
envi research

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

4 LR | - E-mail : envi@enviresearch.co.th

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

Head Office/Tax ID 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

oﬁo 100 150 200 250 300 350 400 450 500
Standard Value

Equipment Gas Analyzer ( SO;) Costomer Name Wsuias aaudauausd
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 0335804029 Calibration Date April 10, 2022
Analyzer Unit ppb Time 12:55 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard Gas Value z {ipb) — % Abs Error
Before After Before | After
Zero 0 -0.6 0.0 - - -
Span 400 397.0 400.0 - - 0.8
[t e =
] =x
| Calibration Curve | R:=1.00 |
| 500 -
i’e: ) e e 397.0 3 |
. o 400 4 e .
|5 350 4 iy ,,,,,,,,,74 4000/ !
i % 300 - P i —| =+ =Before ||
:> 250 - - _ b ,
o> 2004 // | =ca=cpfter |
b (= o p
= 150 - : R |
I8 00 ] // :
! o 50 - |
| 03 !
i !
I I

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

. 3 Observed Value
Parameter Display As Unit - - Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature ~ [INTERNAL °c 33.6 33.7 8.0°C to47.0°C
Chamber Temp CHAMBER °c 44 43.9 43.0°Cto47.0°C
Pressure PRESSURE mmHg 723.2 723.3 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.639 0.640 0.350 to 1.000
Lamp Intensity INTENSITY Hz 26,335 26,412 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \% 810 810 750 to 1,200
S0O2 Concentration S02 CONCENTRATION ppb 0.7 1.3 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK

h

%m e

(MS.SUTATIP IM-NOI)
April 10, 2022

Calibrate By :

(MR.PANUPON PODANG)
April 10, 2022
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Environment Research & Technology Company Limited

257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

. Thung Song Hong, Lak Si, Bangkok 10210
envi research

Tel 0-2954-7745-6 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

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Costomer Name MWswias aaudauaus
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 73370-373 Calibration Date April 18, 2022
Analyzer Unit ppb Time 11:34 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value ( ppb) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 -3.0 0.0 - - -
Span 400 387.0 400.0 - - 3.3
R R R =
i g I
! R?=1.00
| 500 |
| 450 1 I
. & 400 -
l'g 3504 |
1= 300 A = o = Before
'S 250 4 !
| @ 200 { S At )
i -.'c-:, 150 4 ———————
i S 100 - o e e |
¥ 5 i
| m/ T T T T T |
l 50 100 150 200 250 300 350 400 450 500 |
i Standard Value I
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C
; : Observed Value .
Parameter Display As Unit = = Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 40.3 39.9 8.0°C to47.0°C
Chamber Temp CHAMBER °c 46 46 43.0°Cto 47.0°C
Pressure PRESSURE mmHg 706.7 706.7 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.627 0.627 0.350 to 1.000
Lamp Intensity INTENSITY Hz 22,934 23,770 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \% 959 960 750 to 1,200
S0O2 Concentration SO2 CONCENTRATION ppb -3.4 1.0 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK
s s
ey
Calibrate By : envi research C:ﬁhégked éy g
(MR.PANUPON PODANG) o SiAAE (MS SUTATIP| IM NOI)
April 18, 2022 EWRONNENT RESEARCHB TEGHNOLO57 Co. April 18, 2022

i
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Environment Research & Technology Company Limited

."". 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
SEALE e Thung Song Hong, Lak Si, Bangkok 10210
envi research
S ! Tel 0-2954~-7745-6 Fax 0-2954-7747
=

E-mail : envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co.,,

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

Calibration Data of CO Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name WSS AautaLaus
Manufacture HORIBA Location Envi Research
Model APMA-360 CE Scientist Panupon
Serial No. 41346760054 Calibration Date April 11, 2022
Analyzer Unit ppm Time 1:23 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No : EBO0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
e Standard Analyzer Value ( ppm ) Stability SeAbSEner
Gas Value Before After Before| After
Zero 0 0.36 0.00 - - -
Span 40 40.47 40.05 - - 1.05
Calibration Curve | ?:li(;f_:_o&oo-;:
- i
/“"" G = @ = Before ||
pr_ ;
- —o— Atter ||
R e
|
! 20 30 40 50 |
[BS e = SEUBEEL MR o e I
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-360CE
Observed Value
Parameter Unit - - Nominal Range
Before Adjust | After Adjust
SIGNAL (MAIN) mV 10.1 3.1 Voltage of the measured CO Value
SIGNALI (COMP)| mV 0.0 1.8 Voltage of the interference component Value
CELL °C 39.1 39.1 Ambient + (5 to 15 °C)
SAMPLE L/min 1.2 1.0 1 L/min to 2 L/min
OVER FLOW LPM 0.0 0.0 <1.2

\

Calibrate By :

- memhﬁé:é’he%kgd ‘By: D/ 077/

(MS.SUTATIP IM-NOI)
April 11, 2022

(MR.PANUPON PODAN
April 11, 2022
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
257114 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

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name Ws1ies aaudauaue
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. CO6YTONC Calibration Date April 22, 2022
Analyzer Unit ppm Time 11:10 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172

Standard Gas Components CO = 4,487 ppm
Cylinder No : EB0123013 NO = 46.1 ppm
Expire Date : Oct 22, 2027 SO,= 46.0 ppm
Single Point Calibration
Standard Gas Stan\c;alrd Gas Analyzer Value ( ppm ) Stability % Abs Error
aie Before After Before | After
Zero 0 -0.03 0.00 - - -
Span 40 39.57 40.00 - - 1.08
S o o i e e e L)
| . YEX ]|
i R*=1.001:
| | it ai, |
E 50 3
g |
| § 40 i
. ‘0’ 'S
! % 30 2 = @ = Before |
J = _ I
i o 20 —o— After |.
1 E 10 / . I
: e S |
! 0 4= . : ; : |
| om 10 20 30 40 50 |
i_ Standard Value i
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
- Observed Value :

Parameter Unit Before Adjust After Adjust Nominal Range
SIGNAL(MAIN) mV 1.1 1.8 Voltage of the measured CO Value
SIGNAL (COMP) mV 0.1 0.3 Voltage of the interference component Value
CELL °c 33.1 32.8 Ambient + (5 to 10 C)
PUMP kpa 41.2 40.9 less than 65
AMBIENT kpa 101.6 101.3 Atmospheric pressure
DC 24V mV 24.0 24.0 24+/-0.5V
DC 5V mV 4.9 4.9 5+/-0.5V

=
> =
envi research s - i * ; M%Ot/ f
Calibrate By : — Checked: By :

(MR.PANUPON pODANd.)MRONMEmRE%EA’?CH&EEC:«.. XOGY

April 22, 2022

(MS.SUTATIP IM-NOI)
April 22, 2022
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257114 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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name Wsiias aauzfauaus
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. WNTLD9INS8 Calibration Date April 21, 2022
Analyzer Unit ppm Time 1:24 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Tﬂermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO,= 549 ppm
Single Point Calibration
SGrded Cas Stan\(;alrd Gas Analyzer Value ( ppm ) Stability % Abs Error
aie Before After Before | After
Zero 0 -0.29 0.00 - - -
Span 40 40.03 40.00 - - 0.08
T o
| y=x 1}
i |R?=1.00
: il |
l g !
i & e i
| & i
= = & = Before |!
= |
R -} —— After |
= , |
P -] .
| 3 |
. m .
! : |
| i 20 30 50 |
i_ Standard Value :
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
i Observed Value .

Parameter Unit Before Adliat After Adjust Nominal Range
SIGNAL(MAIN) mV 2:3 17.8 Voltage of the measured CO Value
SIGNAL (COMP) mV 3.9 10 Voltage of the interference component Value
CELL o 32.4 32.3 Ambient + (5 to 10 C)
PUMP kpa 55.7 55.5 less than 65
AMBIENT kpa 101.3 101.1 Atmospheric pressure
DC 24V mV 23.9 23.9 24+/-0.5V
DC 5V mV 4.9 4.9 5+/-0.5V

By S S> )
=7 0o %sel =
enviresearch /7~ & | Mld//p
Calibrate By : Checked By-:
(MR.PANUPON PODANG JEiG oA o1 €0 6 (MS.SUTATIP IM-NOI)
April 21, 2022 April 21, 2022

Page 1



Airgas Specialty Gasses
Alrgas USA, LLC
6141 Easton Road

) " ) Bldyg 1
an Air Liquide company Pl:lgxslca(l\'illo, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number:; EO04NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code: CO,NO,NOX,S02 BALN Certification Date:  Oct 22, 2019
Expiration Date: Qct 22, 202;/_”

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards {May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this cafibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Réquested Actual Pratocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 55.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/2019, 10/22/2019
NITRIC OXIDE 55.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/2019, 10/22/2019
SULFUR DIOXIDE 55.00 PPM 54,93 PPM G1 +/- 0.9% NIST Traceable 10/14/2019, 10/22/2019
CARBON MONOXIDE 4500 PPM 4516 PPM G1 +/- 0.6% NIST Traceable 10/14/2019

CALIBRATION STANDARDS

Lot ID Cylinder No Concentration Uncertainty Expiration Date
13010429 KAL004123 97.6 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
13010429 KAL004123 97.6 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025
16010235 KAL004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Dec 23, 2021
KAL004620 4857 PPM CARBON MONOXIDE/NITROGEN Jun 07, 2024

08012318 +/- 0.6% ‘

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019
MKS FTIR - SO2 - 000928781 FTIR Oct 03, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg.

%/gdﬂéﬂ[ /)( %«M’//\

Approved for Rélease Page 1 of 160-401604495-1



Environment Research & Technology Company Limited
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

-ENVIRONMENT RESEARCH & TECHNOLOGY CO, LTD. S . ’ " www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

'Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture : LARSON DAVIS
Model + CAL200
Serial No. s 8413

Range of Calibrator
- Sound Pressure Level : 93.6dB.
- Frequency | 1,000 Hz.
Calibrated By

Calibration Date
Customer Name

Mr.Akarawat  Kochabog
May 19, 2022
Ui Insifis aeudauaud $rnia: lassms evensegnduaia@nadmsbwinnunesds

(UAuy3) veanisin nend sdia (Insuaud) Srna

Equipment Actual Reading (dB(A))
Item Status
Brand " Model Serial Number Before Adjustment After Adjustment
RION , NL-21 01198836 93.9 93.6 Pass
RION NL-21 00909616 93.7 93.6 Pass

RION NL-21 00410180 - 93.5 93.6 - Pass

Y% l/\/\ ' o d %
Checked BY sopssnsseumsflosssssvssnssavsensfes APttt BY 00 cassnsssvesvessesnebimvessrssaness
Mr.Prayun Detkla ENTTE A TE OIS o Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1
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ITST SR TISTR S
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0209 MTC No. EEL. BP. 129/1264 Request No. 21-65/0209 MTC No. EEL. BP. 129/1264

CALIBRATION CERTIFICATE

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

Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkek 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 :(23+3)°C
Manufacturer : Larson Davis Relative Humidity :(50%15)%

Model : CAL 200 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 18413

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

. Programmable Atenuator Tamagawa TPA-303A S/N OF 2214.

. Digital Multimeter Agilent 34401 A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

[= N T SN

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 Dec. 2021
Date of Calibration  : 6 Jan. 2022 1/3g

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

factor k = 2, providing a level of confidence of approximately $5%.

Nominal Output of Unit Under Test =94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 201tPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.60 -0.40 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 10600.0 0.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 2.20 +0.55 +3.0%

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

3. The microphone volume correction was included at the level 0f 0.26 dB from manual.

Date of Calibration : 6 Jan. 2022 2/3

FM.BL.MTC,002 Rev.4

Head Office Office/L.aboratory Office

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

Tel. (66) 0 2577 9000 Tal. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 5009 . Fax. {66) 0 2323 9165 Fax. (66} 0 2579 8592

£-mall : rumpaigtistr.orth Websitewww.tistrorth  E-mail s mtc@tistrorth E-mail : sumalee@tistr.orth

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

FM.BLMTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khione Ha, Amphoe Khleng Luang,  Sof 1€, Bangpoo Industrial Estate, Sukhurmvit Road, 196 Phahonyothin Road, Chatuchak, Banskok 16900,
Changwat Pathumthani 12120, Thailand fmphoe Muang, Changwat Samutprakan 10280, Thaitand  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) C 2579 8592

E-mail ; rumpaig@tistr.or.th Websitewwww tistrorth  E-mall : mtc@tistr.orth E-mail ; sumaleeg@tistrorth
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CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0209

MTC No. EEL. BP.

Nominal Qutput of Unit Under Test =114 dB re 201tPa 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

129/1264

Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.61 -0.39 +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&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.36 +0.50 +3.0%
Note: 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was was included at the level of 0.26 dB from manual.
Calibrated by : Approved by :
(Mr.Tawikiat Iamsamran)
é}?ﬁi%?xrector '
Electrical and Efeéff&ﬁf ég;ﬁi%ds Laboratory
Date of Calibration : 6 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 7 Jan. 2022 Ref : 2011264122905422002 3/3

End of Certificate

The results relate only to the items tested/calibrated or value assigned.,
Adverlising the Report/Certificate and putlicity of the results except in full are prohitited unless written permissicn is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thaitand 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

£-mail : rumpaigetistr.or.th Websitemwwitistr.or.th E-mail : mtceptistr.orth E-mail : sumalee@tistror.th




o,
RN

Y,
X

(

I

ot

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRA'TION AND TESTING SERVICES
53454 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

N
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IR

NSC-TiSLTIS17028
TEL. 0-2717-3000-27  FAX, 0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH13
Page.: 1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D 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

() Warakorn Lerngagtrakul

Issue Date :

pH Meter

Eutech

pHTestr 30
3011828

NOC.23

Used ltem

29 December 2021
05 January 2022
2112-0752WN-9

Environment Research & Technology Company Limited.
25/114 Moo 8, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210

(25 ¢ 2.8) °C

(50 + 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CHB8 by comparison with standard thermometer

Walalak Sirithean

afy -

Approved Signatory

7 January 2022

The Uncertainties are for a confidence probability of approximately 95%

Thix certificute muy not be reproduced other than in full, except with the prior written

Approval of the head of Corporute Services 3 ; Equipment Culibration snd Testing Services.

Cert.No.:  22CH13
Page.: 20of 3
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 International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to Si 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

A 0036340

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

Mol .

a 1088737



Cert.No.: 22CH13
Page.: 30f3
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) (£°C) k
25.0 24.998 253 0.302 0.13 2.00
30.0 29.998 303 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 multipliied by a coverage

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

-00o-

Wl

a 1088736



CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD,

45448 Sof Salathammasop31, Salathammasop Rd.,

Salatharmmasop, Thawewatthana, Banekok 10170 Thailand

Tel 1 0-2408-3374-5 Fax : 0-2408-8477 Emall : infoperystalcal.com vaww,crystalcal.com E 5
NSC-TISITIS 17025
CALIBRATION G260

CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45/48 Soi 3alathammasop31, Salathammasop Rd.,

Salathammasop, Thawewatthana, Banckok 10170 Thailand

Tel : 0-2008-8474-5 Fax : 0-2408-8477 Emafl : infogeerystalcal.com wwiw.crystalcal.corn

LIBRATION 02

CERTIFICATE OF CALIBRATION

CERTIFICATE OF CALIBRATION

Certificate No. : 21-1224-004

Issue Date . 28 December 2021 Work Order No. : 21/1224
Environment research & Technogy Co., Ltd.

25/114 Moo6 Soi Chinaketl, Ngamwonewan Road,

Customer Name

Toongsonghong, Laksi, Bangkok 10210
15 December 2021
15 December 2021

Date of Received
Date of Calibration

Instrument Details Description : Temperature Controlled Enclosures [Incubator]
Manufacturer : Accuplus
Model : Smart i250
Serial No. 2059-0218-0002
ID 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.

Calibration Method

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 :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (Sl and The temperature scale in use at this taboratory is The Interational

Temperature scale of 1990.
A

( Mr. Anuwat Yaklermjit )
Laboratory Manager

Mr. Sitthisak Tonglim
Calibration Engineer

Calibrated by Approved by :

Certificate No, : 21-1224-004

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

Crystal Colibration Sales and Service Co., Lid. PA(;MZ
45/48 Salathamrnasop 31, Salathsmmasop Rel.,Salathammasop, Thawewatthana, Bangkok 10170 [
16-1- &

Phone :  0-2408-8474 Fax: 0-2408-8477 http//wwwicrystalcal.com Email ; infoguerystalcal.com

Issue Date : 28 December 2021 Work Order No. : 21/1224
Detal £ Cali .
1. Reference Standards Instrument
Instrument Model Serial No./ins No, Certificate No. Due Date
Data Acquisition unit 34972A MY57006241 21-719-014 03 September 2022
Sensor type RTD RTD# 101-109 21-719-014 03 Septernber 2022

M

Certificate traceble
. Condition of item

3

4, Calibration site

5. Result of Calibration
6

. Evaluate Condition

~

Calibration note

o

. Sensors [nstallation Diagram

©

. Dimensions of chamber

s

H (< 1.0m)

: Time Constant : - Hour 50 Minute

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

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

1 Used
i On - Site

: Without adjustment

At cal. point 20
Air vent - Off

Fan speed status : Fixed Fan Speéd

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

the process into the steady stale of chamber

: When;  Sensor installation location in Chamber ¢ Working Space

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

T W= 05m ;D= 05m o H = 09m

W (< 1.0m)

Diagram of Chamber ]

A

[CRIEE A
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45748 Soi Salathammasop31, Salatharmmasop Rd.,

Satathammasop, Thawewatthana, Bangkok 10170 Thailand

Tel : 0-2408-8474-5 Fax : 0-2008-8477 Email : infogcrystaleal.com wwmwv.crystalcal.com

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

Catibration Average Measured Temperature (°C) @ Sensor No, Uncertainty
(Sensor No.9 is REF)
point (°C)
#1 "2 #3 #4 #5 #6 #7 #8 #9 £ (°0)
20.0 20.26 20,08 20.22 20,11 20.18 2012 20.09 20.16 19.91 0.60
Table 2 : Reporting of Performance check
Indicator Indicator Reading (C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN Average + (°C) (] Q)
200 20,0 19.6 199 0.39 0.58 1,03

Note

Customer 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 Datalogzer 3"

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

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

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

at the reference location which are cbserved at the same time ar at as close an observation time as possible

to datermine the temperature pattern or homogeneily within the chamber under steady state cenditions.

Overall Yariation - The difference of the maximum and minimurm measured temperatures throusout observation time,

2

Indlicating. Temperature - the average reading of indicaling device that forms the integral gart 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 multiplied by 3 coverage factor k=2 provicling

a level of confidence of approximately 95%, ‘ /Q

~END-- 15165 pack 33




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

Mettler-Toledo (Thalland) Ltd.

846/4 - B46/5 Lasolle Rd., Bangna Tai Sub-Oistict
Bangna District, Bangkok 10260

+B65 2723 0382

MT-TH.ServiceSupport@@mt.com

NSC-HSI-TIS 17025
CALIBRATION 0082

Accuracy Calibration Certificate

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

METTLER TOLEDO Service

Measurement Results

Customer
Company: ENVIRONMENT RESEARCHSTECHNOLOGY CO, LTC. R
Address: ?5“,” Moo 8, Sgi ‘Cik\i'nrqlfet 1, Ngamwongwan Rd.. Toungsongho i . T
City: Contact: _Ramita Taengthai i .
Zlp/ Postal: : ) .
State / Province: Bangkok -
orsertumeers— LIIARIILI
fUSITSZBEES 2.
Weighing Device
Manufacturor: Melller Taledo R Instrument Type: _Weighing Instrument
Modal: ms20a801 . Assot Number: ERTC-L-IN-068
Serlal No.: BA34691597 Terminal Model: NIA e
Bullding: NA e e Terminat Seral No.: - -
Floar: 5 U . - women. Tormingl Asset No.:

Room: S04

Rendablif ()]
i 1 i . 220¢g 0.0001 ¢

Procedure

Repeatability
Test Load: 100 g
} 09.9998 g NIA < AslLett 1 (Tost Polnty
B 250
2 99.9998 g NIA
S 10 M Y
3 93,9997 g NiA
4 99,9999 g WA 3d: ,
5 99,9998 g NIA N 2di
[ 99.9998 g N/A 4 4
7 99,9998 g NIA S v
8 99,9998 ¢ A L
] 99.9999 g NA !
|
10 99.9999 g NIA | fo
8 4
I Standard ’ 0.00006 g NiA !
| !
4 3
[
The "d” in the graph the ity ol the in which the
to51 wars porfotnod,
The rusults ot this graph are bused upan the absolute values of the differences
frorm thy muan value,
Eccentricity

Callbration Guidelina:
METTLER TOLEDO Work Instruction: CPRIW002/20

EURAMET cg-18 v. 4.0 (11/2015)

This calibretion certificate contains measurements for As Found calibration. No As Lell calibration was performed because the device

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

The sensitivity/span of the weighing instrurment wos adjusted before calibration with a built-in weight,

In accordance with EURAMET ¢g-18 {11/2015), the test loads were selecled to reflest the specific use of the weighing device or to

accommodate specilic calibration conditions,

| AsFound | Stam239°C End:24.2°C | Start 458 % End: 54.8 %
As Faund Calilbratlon Date: Calibrator:
As Left Calibration Date:
Issue Date:
Approved Slgnatory:

=

Suwicha Choykamchu

Mr/

4 Kassakom Tassenachaisakul
I Santi Jitnlyom
[} Surache! Sukkate

Tast Load:

1 99.9998 g NIA |

2 99.9900 g Na

3 99.9997 ¢ NIA \

4 99.9997 g NIA |

5 9995099 N/A ]

; i f
' Beviatan 0.000t g { NiA : As Found

i

The "d" in the graph reprasents the rwadability of the rangefinterval In which
this test was perfonned,

Sottware Version: 1,.22.0.225 2 METTLER TOLECO
Report Version: 2,16.8

Fomn Number: F103C writian permizsion of the issuing calibration luboratory.

Thit i an original document and may nol e pastially yeproducud without the

@ Page 1 0of 5

2 -b5

Softwure Varsion; 1.23.0.220
Pepon Veraion: 2.16.0
Farm Number: £ 103C

&METTLER TOLEDO Page20f5

This ia un onginal documant and may not be partally reproduced wittioul lha ;‘Q

witlon purmisaion of the lssuing cafibration taboratery,
e



caote et METTLER TOLEDO Service ot ot 0 METTLER TOLEDO Service

TH2065-083-011822-ACC-TH TH2065-083-011922-ACC-TH

Error of Indication Remarks

As Found FACT adjustment functionality sctivated

El ol b Equipment cendition: Goad
1 0.8000 2.0000 0.0000 0.14 mg P2
g 9 9 AR Nex| calibration according to customer's procedure
2 0.0500 g 0.0500 g 0.0000 g 2
T B End of dited Section
3 | 0.1000 0.1000 g 0.0000 g 2 focre
4 0.5000 g 0.5000 ¢ 0.0000 g 2 The informalion below and any ta this calibration certificate are not part of the accredited calibration.
1) 1.0000g 1.0000 g 0.0000g 0.15 mg 2
| 6 5.0000 g 5.0000 9 0.0000 g 0.16 mg 2
7 10,0000 g 10,0000 g 0.0000 g 0.16 mg P
8 50.0000 g 49.9999 g «0.0001¢9 0.19mg 2
9 949999 g ! 99.9998 g -0.000t g 0.25 mg 2
10 149,999 g I 1499997 g 00002 g 0.35 mg 2
- ! : - -
L 11 199.9999 g | 199.9998 g -0.0001g 0.39 mg 2
ub e e L e o
“ As Found
w
Gam . . . P e s ® Asleft
&
3
= wra
c
2 !
) . For improved legibility of the graphics
E 1 only Increasing measuroment points
k] H are shown and measuremant poinls
E a4 close to zeto nwre not displayed,
[
G
o6
"
) e o
Culiptation Points {g)
The uncortainty stated is the anded inly at calibralion obtaincd by mulliplying the standard combined uncertainly by he
coverags faclor k ~ which can be larger than 2 according i EURAMET cg-18. The value of the measurand lies within the aasigned range
ol values with a probability of approximately 95%.
The user is responsible for muintaining environmental conditions and tha setlings of the weighing instrument when it was cafibrated,
Test Equipment
All weights used tar metological tesling are Iraceable 1o national or international standards. The weights were calibrated and cenified by
an accredited calibration laboratory.
Walght Set 1: OIML E2
Weight Sel No.: Wwses Dale of issue: _21-Sep-2021
Centificate Number: 175408 -~ Callbration Due Date: _14-Mar-202;
Thermo Hygrometer
Equipment Na.: iN2g1 Date of Issue: 25-May-2021
Cerlificale Number: 21681100 Cuolisation Due Date; J0-May-2022
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Callbration Certificate 1D
TH2065-083-011822.ACC-TH

METTLER TOLEDO

Se

b

vice

Measurement Uncertainty of the Weighing Instrument in Use

Stated 1s the expanded uncertainty with k=2 in use. The formula shall be used tor the estimation of the uncentainty under

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

T erature iclent for the evaluation of the measurement uncertainly in use: 15:10%/K

Temperature range on sile for the of the v y In use: 4K

Linearization of Uncertainty Equation

Uy = 0,15 mg + 6.00599 mglg - R

1 of

Ta optirmize the stability of the linearization, besides ot the zoro load only increasing measurement poirts with a test losd of 5% of the

measurement range o Jarger are taken for the calculation of the linear eguation.

Absolute and Relative Measuramont Uncertainty [n Use for Varlous Net Indicatlons (Examples)

002200 ‘ 0.15 mg 0.66% NIA NIA

0.2200 9 0.15 mg 0.069% NA |

220009 ! 016mg 0.0074% NiA

22.0000 g | 0.26 mg 0.0013% NIA
220,000 g 15mg 0.00067% NIA

I
4

Ktsotate Uncentzaty mal
Realve Uncete:

ny
|
I

an ” ot 0003 Q.01 w 1

gty Ranys %) Rouuing (g}

As Found As Left

san

Yottware Version: 1.23.9.220 WMETTLER TOLEBO
Report Version: 2.16.¢

Fonn Mumber: F103C

Thiz In s onginal docsmant and may nol be partially reprediced wihoul the
wtitlen pormizsion of the fsuing Catbrlon isbuiatory,
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Attachment to Calibration Certificate:
TH2065-083-011922-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Cel

As
Found

The weighing device meets the given
process requirements.

As
Left

The weighing device meets the given
process requirements.

Tests Performed: As Found

Process Requirements

Weighing Tolerance: 1%

Safe Weighing Range

Bl Mogmasatimst oty (3]

Mertrem et ety

As Left

] Smallest Net Welght: 0,0500 g

Ne adjustinents/modifications made, As Left results
correspond 10 As Found,

Salety Factor: 2

Hoimpens Tovvwarens 12

w961 g Bty a0
Moty N
Mg
Wt
[

Whils e vatuos m ks

tha selual Galibral o the
was parformad,

ura sioply 3 visual soprantotion, This grapli roflucts As Lult lusting, urlons any As Found

Sottware Veralon; 123.0229
Repors Version: 2108
Form Number: F103C

© METTLER TOLEDO
This is an originat docusment and may not be: pantatly reproducud without e (Q
written permisoion of ihe losuing calibration faboralory,
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Attachment to Callbration Certificate:
TH2065-083-011922-ACC-TH
GWP® Centficate

METTLER TOLEDO Service

Attachment to Callbration Certificate:
TH2085-083-011922-ACC-TH
GWP*® Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Measurement Results

Safety Faclor

§ Tolerance | 1 ‘ T2 3 5 T ’107
01% | 015146 | ).30476 y 0.45993 0rreoly | 15017y
02% | 007550 g | oasiaeg 022788 ¢ 038211 g T orrsarg
R i I
% 0.01506 g | 003u15g L0155 ¢ _bursses | 0asmeg |
2% 0.00753 g 0.02260 g 0037709 | oo7ssog |
5% " wsoatg | oooeorg | ooou0ag 0015069 | oW3otsg |

w%& Pass: The determined minimum weight meets the requirement for the smallest net weight,

As Left Minimum Weight Table

Results Summary
Lo fsFond N v ‘ v
b Astef : v ‘ v
W = Passed
3 = Failed

A, = Satety Factor nol met

Repeatability

Salety Factor !

[ - o e ) ! N B

Cowm 0istasy | 0awrsg ' 0459939 0.77601 g | isotarg
0% 0.07550 0.15145 g 0.22788 g © oasaig 77601 g

05% | 0030159 0.06037 g T 0.08066 ¢ i 0.15146 g 030476 g :

1% T onss g 0.03015 ¢ ovas25g | 0.07550g 015146y

2% - ooorszg | ootsoeg oo2260g | oosrrag 007550y |

5% imi”b.:du‘s& g | 0.00602 | ooosesg 0.01506 g 003015 g |

%f Pass: The delermined riinimum weight meets the requirement for the smallest net weight,

Al these net minimurn weight values, the measurement uncentainty of the weighing device is equat 1o or less thar 171 (no safety factor), 172,
13, 115, or 110 of the required toterance. The vaiues are calculsted with k= 2 and based on the linear formula of the measurement uncedtainly

of the weighing device in use.

The safely factor for As Found is always 1. This implies no safety factor. As Found lesting looks at the behavior ot the instrumant from the past
until test occurred. For the past, it is necessary 1o know Lhal the tolerance was mel, but not the safely lactor. The safety factor is a proactive

measure 1o apply for fulure measurements,

Notes on minimum welight values in above table:
1. 1 “N/ZA™ s shown above, no appropriale value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Test Load: 100 g

0.1% N/A

IoNm ona
0.2% 0.00005 g } % | b
0.5% 0.00013 g ‘ v | v
: 0.00006 g* 0.00006 g ;
1% 0.00025 g v v
% 0.00050 g v v
5% ‘ 0.00125 g v v

“The caleufated standard deviation value {s below the rounding error of the balance, The 0.417d rule Is used for the assessment of this

repeatability test and the calculation of the minimum weight,

The weighing tolerance is met if the standard deviation Is less than or equal 10 the cotresponding control limil,

Eccentricity

Seftware Varsica® 1.23.0.229 UNMETTLER TOLEDO Page 2ol 4
Riport Varsicn: 2.18.0 Thia 1a an onginel deeument and may not be parally feproducad wihout te
Fonm Humber: FADIC witlars perenission of th issulng calibration laboratory,

TestLoad: 100 g

0.0500g i v i v
0.2% £.1000 ‘ i v E N
0.5% 0.2500 1 v i
e e ? 0.0001 g ‘ ! 0.0001 g v
1% 0.5000 ¢ v V«
2% 1.0000 g v v
5% 2.5000 g ! v Vg
The weighing tolerance s met if the deviation is less than or equal to the conespanding control limit,
Soltwire Veruion: 1,23.0.229 S METTLER TOLEDG Page 3of 4
Rupor Varsion: 2.16.8 This 1 an onginat ducument and may nat b pastially reproduced withot the
Furm Number: F103¢ wntten parmision of the issung caliration laborslary. k=
-1 -5



Attachment to Calibration Certiflcate:
TH2085~083-011822-ACC-TH
GWP? Cerlificate

METTLER TOLEDO Service

Error of Indication

As Found
| 0.00009
I 5000009
| 99.9999¢
| 149,9999 g
| 199.9999 g
As Loft

0.0000 g NIA N/A

NIA

NIA NIA NA

Wheb VAl
U o0000g | 0.0000g | NA | NA | NA
50.0000g | -0.0001¢g | 0.0250g | 0.08009 | 0.1250g
‘ 000019 | 005009 | 0.1000g | 0.25009 :
| 14908099 | -0.000z9 | 00750y | 0.1500g | 03750q
[ 1e000999 | -0.0001g | 0.1000g | 0.2000g | 0.5000¢
EmpC IR

ooovig | wozsog | 005009 | 012509 025007 | 0.50009 | 125009 |

000019 | 0.0500g | U.1000g | 0.2500g | 05060y | 1.0000g | 2.5000¢ l

| ooouzg | corsog | oasoog | warsng | 07500¢ | 150009 | 375009 |

| -00001g | 0.1000g | 0.2000g | 05000y | 100009 | 20000g | 5.0000g |
v v v Vo v

NiA NIA NA

025009 | 0.50009 | 1.2500g

05000g | 100009 | 250009

07500p | 1.5000g | 3.7500g

100005 | 200007 | 5.0000g
B

The weighing tolerance is met it the error (of indication) for cach test poini is less than or equal to the corresponding control

limit for that particular weighing tolerance. Resulls et or close to the zero point cannot be assessed,

Softwate Varsion: 1.23.0.226
Report Verwon: 2.36.6

Form Nymbsar: F103C

O METTLER TOLEDO

wrilten parmission of the jasuing calibration labarakory.

This s o1 original docuiment and may not be partially ceproduced yatout ine

Paged of 4

Service Date: 2022-01-19
Document Numbar:

ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD

TH2065-165-011922-L.ABBalancoHR

METTLER TOLEDO

257114 Moo 8, Sof Chinaket 1, Ngamwongwan Rd., Teongsangho a.emrsdang, Laksi, Bangkok 10219

Ramita Taenglhai

Balance Health Report

Davice Detalls
Manufacturer: Motilor Toledo Accessory 1:
iodel: ME204S Accossory 2;
Serial number; B334601537
= eipht set for routing testing: Yeos!
Firmware: 1.74

History e

Instrument

Uninstall instrument

Davicn Hiata ¢ Earviee Hists S SRR
instrument In use: Yes Last preventive muintanance: <1 yoor
instrument aga: > 10 yeurs Last Inst L eali < 1 your
Spare pasts available; Yes ~
Roguitions: 150 Last minimum welghl determination:
Pracesy tolorance in %: 1%
Smatlost samplo nol wolght: 0.05g Routing testing perlormed: Yes
Check List

nnmehia] conditlo . © cHanal Chpek o
Room tamy v lLeveling v
Exposure {o direct sun ~ Cleantiness v
Vipralions ‘/ C -« ivging perts see additional remarks '
Draft v Settings optimized for operaling envirenmant ~
Oirt ar dust +___|Gther - abjections notod us sdditional comarks -
Static v ; Elpttrieal Campe . ) o

> ph ks | Power supply v
Oraft shield N 1Sliding door diive -
‘Waeilghing pan position v Intornal weight diive «
Houslng v |Display "
Othor - noted as additional ramarks - Other - nated as remarks -
Recommendations

Identify safe wolghing range

Replace instrumont

GWP varilication / risk assessmont

Raplaca / add parts (see sddilional remarks)

Onsite repair

Parform routine lesting with lest welqhils

Dapot repdir

User alning

Use of accessories {sae additional remarks)

Ramila Trungthu

Contact

Phone: 0886334490

Date: 19-Jan-2022

Name: Suwichas Choykomehu
P,

[Signature: e e

This fs not a cerlificate,

11 should not be uscd to intorpret final resully for the tesling of these devices,

Legend: V' GoodiPoss

Needs Attention

¥ eadrFall = Not Applicable

84644 - BA8S Lasalio Re., Bunzina Tut Sut-Dustricl, Bununu Disirict, Bonckok 10280, <66 2723 0362

MT-TH SavicuSuppartipit.com
. mLeom

METTLER TOLEDO Service

Ruport Vorston; 113, Sofwete Varsion 4.26,

-

9b-/ L

19, Page 11, O METTLER TOLEDO



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
STING SERVICES

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TE

344 PATT CARN R N LUANG, SUANLUANG BANGK 5 / Dade g i )
S5 PATTANAKARN T\»O,\D SO61R, § «\,\I,.l‘JA.\C..\LAhL\J NG BANGROK 10250 NSCLTILTIS 7028 o Equ;pment . Hot Air Oven Cert. No.: 22TM151
TELO-2T7-3000-27 FAX.0:2719-9484 CALISRATION 0aas N
Condition As-Received :  Used ltem Page.: 2 0f 3
Reference : 2201-00060N-2
Cert. No.: 22TM151 Procedure Used :-
Page.: 1 of 3 Calibration were conducted using calibration procedure CP-OT02 according fo direct measurement
@Q}«ﬁﬁ{:ate 0{ Caﬂﬁbratgﬁﬁ : method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and

Thermocouple Type T.

The temperature scale used was based on 1TS-90,
Cendition of this result 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 fraceable to the International System of Unit.
Result of Calibration ;- (™) Without Adjustment
Serial No. : 11-22823 Function of UUC* : Temperature Source
: Fresh air setting : Close Environment during calibration
iD No. : ERTC-L-In.-076 Beginning Finished
"~ Temp. ( °C) 27 27
Submitted by : Environment Research & Technology Company Limited * /]'L REL.Humid. (% ) 54 58
25/114 Moo 6. Soi Chinaket 1, : H S AC Supply ( Volt ) 219 222
Ngamwongwan Road, Toongsonghong, Laksi, “ 5 o
Bangkok 10210 H | 8 gH’Z 3 Ref. Std. ID No.: @
Location : Laboratory (ERTC) : / ‘vT//’z""': j}-‘: / Calibration Point
ol 27 Position:| (180)°C | (104)°C
Received Order : 5 January 2022 @
Calibration Date : 5 January 2022 w 1 20-09TC-01 ORTD-2/1
Ambient Temperature : (26+10)°C 2 20-09TC-02 | ORTD-2/2
Relative Humidity : (50+£30)% 3 20-09TC-03 | IRTD-2/3
X . Probe Installation Details : Dimension of Chamber : T4 2009004 9RTD-2/4
Calibrated by : Man Pattanapongpaiboon a= 5.0 om D= 0.40 m TET 20;09TC§(55 ORTDSIE
b= 50 om ‘}:V_: g'ig m 6 | 2008TC-06 | 9RTD-2/6
Approved by : m - : " S0 om Capacity = 0012 2“ J |-209me0 SRTD-27
" o : 8 20-09TC-08 9RTD-2/8
Approved Signatory : -
. ; 9 (ref.) 20-097C-09 9RTD-2/9
(/) Pornthippa  Tameyakut
(¥ ) Malee Butkruea
() Suwit Imjai
Issue Date : 21 January 2022

The Uncertainties are lor a confidence probubility of approximately 95%

This centificate may not he reprodiced otlier than in (ull exeept with the prior wrilten

Appraval nf the head af Corporme Services 3 = Equipment. Calibration and Testing Servics, e W
: Lo (17

A 0036818 a 1090220



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 uuc UycH Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
e (*¢) (°c) (£°C) (°cH ¢y (£°C) K
104 104 104 0.11 1.1 1.4 0.69 2
180 180 180 0.43 33 5.6 1.5 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 8 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 | 181.085 | 179.474 | 177.914 | 1B1.064 | 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 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 %.

-000-

Tl .

pof-b B

a 1080219



e
RN
ASSOCIATION (THAILAND-JAPANY  presih

TECHNQLOGY PROMOTION

CORPORATE SERVICES 3: EQUIPMENT CALISRATION AND TESTING SERVICES ,/17/:\\7\:
33404 PATTANAKARN }z.(‘),\u iﬁ)l‘]ﬁ.SU;\Nl,Li/\f\:G.fi),?.'\:’!,L‘lyANU BANGKOK 10250 “hidnb T Equipment : Hot Air Oven Cert. No.: 22TM152
THl QETT ST FAN Q2T CALIBRATION nak Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2201-00060N-3
Cert. No.: 22TM152 Procedure Used :-
Page.: 1 of 3 . Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement
Qertéﬁﬁate (}f @aﬁhﬁ‘aﬁﬁn : method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on ITS-80.
* Condition of this resuit of calibration
Equipment : Hot Air Oven 1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Memmert ; 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 : UF 110 : 3. This certification is traceable fo the International System of Unit.
. Result of Calibration :- (*) Without Adjustment
Serial No. : B414.,0652 - Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
1D No. : ERTC-L-In.-098 Beginning Finished
f . Temp. {°C ) 27 27
Submitted by : Environment Research & Technology Company Limited : REL.Humid. (% ) 54 58
25/114 Moo 6 Soi Chinaket 1, : S S AC Supply ( Volt ) 219 222
Ngamwongwan Road, Toongsonghong, Laksi, ' 3 o
Bangkok 10210 H $ e 3 Ref. Std. 1D No.: @
Location : Laboratory (ERTC) 54 W,‘?___; }ZLC / Calibration Point
L2 Position:| (180)°C (104)°C
Received Order : § January 2022 o
Calibration Date : 5 January 2022 v 7 20.09TC01 | 9RTO9N
Ambient Temperature : (26+10)°C 2 20.09TC-02 | 9RTD-212
Relative Humidity : (5030} % 3 | 2008TC-08 | 9RTD213
. . Probe Installation Details : Dimension of Chamber : 4 20-09TC-04 | ORTD-2/4
Calibrated by : Man Pattanapongpaiboon ax= 50  om D= 0.40 m s S0-0TC08 SRS
< b= 50 cm \;V_: g‘j: m 6 20-09TC-06 | 9RTD-2/6
Approved by ¢ Wladye - c= 50 om Capmcity = ot r’;‘3 7 | 2009TC07 | 9ORTD-2/7
- . 8 20-09TC-08 9RTD-2/8
Approved Signatory " 9(ref) | 20-09TC09 | “SRTD-2/9
{ ) Pornthippa Tameyaku!
(/) Malee Butkruea
() Suwit Imjai
Issue Date : 21 January 2022
The Uncertainties are for a confidence probability of spproximately 95%
This certificute may st be reproduced othes than in Tl cxeept with the prior written
Approvat of the head of Corporate Services 2 - Eqaipment Calibmlion and Testing Services. . N
B G
4”9 . e . -1 -bb

Lyl 5

A 0036819 a 1090218



Equipment : Hot Air Oven Cert. No.: 22TM152

Condition As-Received : Used Item Page.: 30of 3

Reference : 2201-00060N-3

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | UUC* uuc Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
c) (°c) (°c) (£°C) c) (°c) (+°C) k
104.0 104.0 104.0 0.11 1.0 1.9 0.42 2
180.0 180.0 180.0 0.51 2.3 4.2 1.2 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 105.219 | 103.394 | 103.908 | 104.133 | 104.348 | 104.096 | 103.878 | 104.103 | 104.360
180.0 182.291 | 178.691 | 178.879 | 180.031 | 180.761 | 180.026 | 180.572 | 180.044 | 180.253

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 homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.

uuc* :
Note :

Unit Under Calibration
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 %.

-000-
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Callbration Cerllficate 1D
TH2065-082-011922-ACC-TH

Mattler-Toledo {Thailand) Lid.

84514 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District. Bangkok 10260
+G66 2723 0382
MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: _ENVIRONMENT RESEARCHSTECHNOLOGY CC., LTO. S -
Address: 25/114 Moo 8, Sof Chinaket 1, Ngamwongwan Rd,, Toangsonghe s .
Clty: Laksl o Contact: Ramita Taengthai
Zip ! Postat: 10210
State / Province: Bangkok i
Ordar Number: IR e |
LR
“032SIHR2ET
Weighing Device
Mattier Toledo Instrument Type: Weighing Insument .
Model: MS204TS/00 Asset Numbaer: ERTC-L-IN-114 S
Serfal No.: B547728937 . ... Terminal Modol: N e
Bullding: A . . Terminat Seriaf No.: NiA
Floor: . Terminat Assot No.: NiA

0.0001 g

Procedure

Calibration Guideline:

METTLER TOLEDO Work Instruction:

This calibration certificate contains measurements for As Found calibration. No As Lefl calibration was perfonntied because the device

_EURAMET cg-18 v. 4.0 (1172015}
CPINC02120.

was not

after As Found

1. Therefore, results tor As Lett correspond (o As Found,

The sonsilivity/span of the weighing instrument was adjusted before culibralion with a buili-in weight,

n accordance with EURAMET ¢g-18 {1172015), the test loads were selected to refiect the specific use of the weighing device or to

accommodate specific callpration conditions.

| As Found t

Start: 23.8 °C

End:245°C | Stort49.7 % End: 55.1 % |

As Found Calibration Dal
As Left Calibration Date:
Issue Date:

to: 190002022 Callbrator: 5 .
oA T
_20-Jun-2022 Suwicha Choykamachu
Approved Signatory:

MW

[ Kassakom Tassanachaisakuf
[3 Santi Jitniyom
[ Surachet Sukkate

Softwste Varsion:

Report Version: 2,16,
Fonm Nunwer: F103C

G METTLER TOLEDO ) Page 1ol §
Tho iz n ariginal dozumant and may nat be paniolly reproduced without the 4:57/
wrilian parmission of Ihy mouing cafibration fuboratory, Qu-1-b5

Calibration Certificats ID
THZ2065-082-011922-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 100 g

2 As Found

1 99.9999 g NiA (@ AsLelt 1 Fust Pomty
z5d.
2 99,9998 g NIA
10 adi
3 99.9998 g NiA
4 99.9999 ¢ NIA 3
5 99,9998 g NA 201
6 99.9999 g A y "
7 99,9998 g N/A o)
8 99,9999 ¢ NiA O
9 | 99,9998 g N o) 0
0 99.9999 g i N/A o
- . .,
Standard ‘
‘ S i 0.00005 g ‘ NIA 1 |
L i
; |
I
b
The “d” in the graph the ity of the n which the
test was pedormad.
Tho rouulis of this griph e based upon the absolute valuos of thy diffarsnces
from tha meas vaiue,
Eccentricity

Test Load: 100 g

I
1 99.9998 g NIA /
e / 0d Od
2 99,9999 g NIA /
3 99,9998 g NiA o 3 N
4 99.9998 ¢ NiA s
5 99.9997 ¢ i N/A 1d
S 2)s
{ " ! | e
| Maxmum 0.0001 | NIA i
| Deviation ) 9 | AsFound
The “d” i the graph the dubility of the: at iy which
the test was purformed.
Software Version: 1.23,0.220 ©METTLER TOLEDO Page 20 §

Raport Vergion: 2,16.8
Form Number: F103C

This in an originat document and may not be purtislly repioduced witiout the

wrilten pernizyion of e issuing calibration faboratory,



Callbration Certificate ID
TH2(65-082-011922-ACC-TH

Callbration Cerlificate D
TH2065-082-011922-ACC-TH

METTLER TOLEDOQ Ser

Y

METTLER TOLEDOQ Service

Error of Indication Remarks

As Found

FACT adjustment functionality aclivated

Equipment condition: Good

1 0.0000 g 0.0000 g 0.0000 g 012 mg
Nexd calibration according to customer's procadure
2 0.0500 ¢ 0.0500 g 0.0000 g 0.13mg
31 oao0g 0.1000 g 0.0000 g 0.13 my 2 End of Accreditad Section
4 0.5000 g 0.5000 g 0.0000 g 0.13 mg 2 The information below and any attachments to this calibration certificate are not part of the accredited calibration.
5 1.0000 g 100009 0.0000 013 mg 2
& 5.0000 9 500005 0.0000 9 0.14 mg 2
7 4 ' 710.0000 s | 10.0000 g 0.0000 g 0 L2
8 50.0000 g 5000009 “ooooog 0,18 mg 2
9 99.9%99 g T09.9598 g 0000ty o2mg | 2
10 1499999 ¢ VMS.E)QQB a -0,0001 g 0.34my 2
B 199.9959 g | 000009 | 0.0001 g 1 0.39 mg 2 |
T . C AsFound
e
¢ Asleft

Far impraved legibifity of the graphics
only increasing measurement polnts
ara shown and reasutement paints
close to zerw are nut displayed,

=
E
e
]
E
k4
o
=
s
&
13
w

The uncertainty stated is the

= [

Calibsution Points (5}

unceriainty at ai

by multiplying the standard combined uncerainty by the
coverage factor k - which can be larger than 2 according to EURAMET cy-18, The value of the measurand lies within the assigned range
of values with a probability of approximately 95%.

The user is responsible for maintaining enviranmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metralugical testing are traceable to nationat or international standards, The weights were calibrated and certiied by
an accrediled calibration taboratory,

Welght Set 1: OIML E2

Weight Sel No,:
Certlficate Number:
Themmo Hygrometar
Eguipment No.:

Certificate Number:

WSO8 Date of Issue:

175498 Calibration Due Date:
IN281 Date of Issue:
21+1100 Calibration Due Date:

_21-Sep-202°
MaMer2023

25-May-2021
10May-2022

Software Varsion: 1.23.0 220
Foport Varaion: 2,16.8
Form Number: F103C

©METTLER TOLEDC
Thin s 5n eriginal document and tmay nol be parlially reproduted withoul the

writla pormivsion of the lszuing cafibration labaratory,

Softwure Version: 12,0229
Report Verslon: 2,16.8
Farm Number: F103C

@ METTLER TOLEDO
Thizo an orginal documant and may ot be purtially ceproduced without the

Page 3ol 5

&0

Q-1 - bB

wiitizs petmisuion of hu insuing cahattion lakoratory,

b1 —£5

Page 4 of 5



Cellbration Gorfficats 10 METTLER .EGE.EDQ Sei’\/ ice Aftachment to Callbration Corlificate: METTLE& ?@LED@ Service

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

Measurement Uncertainty of the Weighing Instrument in Use

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

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

Temperature ceefticient for the evaluation of the measurement uncertginty in use: 3.0-10°0%(K
Temperature rangs on site for the evaluation of the measurernent unceitainty in use: AR
1 ion of U i ai

[1] ooootyg | 2209 | U1= 0,13 mg + 0.00828 ma/g - R NIA |

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

As
Left

Absolute and Relative Moasurement Uncertalnty in Use for Various Net indications (Examples) AS

i e Found

0.0220¢9 0.13 mg 0.59% NIA NIA

0.2200g 0.13 mg 0.060% T na  hm

22000 0.15 mg 0.0067% A A

22,0000 g 0.31 mg 0.0014% N NiA The weighing device meets the given The weighing device meets the given
220.0000 g __20mg 0.00085% NA WA process requirements, process requirements.

iy | Tests Porformed: g;}”; As Found M Astent No adjustments/imodilications made. As Left resulls
- ‘ correspond to As Found.
£ i £ - |
z LoE |
H . | .
& | ok
£ LoE 1 Process Requirements
g s [ |
5 | LT 2 Y 5
® ‘ l 4 ! ; Weighing Tolerance: 1% l Smallest Net Welght: 0,0500 g Safety Factor; 2
. F L |
’ T H & [
! | |
. — .. S . it Safe Welghing Range
Vs s e 1 w oo veun
Venigtinng Ratge (%] Runding {n}
As Found As Left
P
; I
2 1
3 ) i
3 ; !
[T ———
Safé To Welgh 1
R TR S < ku«wwwmwv inciic
rienpeim Ko Aoty
wwnry vormsg [
iy [m—
e,
Vimgp
St
Winlu s valuas In his graph saflect the sttt Lekbrstion tesulls, the moasuramont uncestuinty sucvad ar sitnply i wousl septasoptation. Thix griph ralocks As Luft tasting, unless only As Found
was pardolmed,
Softwtre Version: 1.23.0.228 G METTLER TOLEDO Page 5 ot 5 Seftware Version: 1.23.0229 YHETHLER TOLEDD 4;) Page 1of 4
Ruport Version: 2.10.5 Tug 6 un oniginal decuinent and may nat be partialty reproduce without the 5‘7/6) Repart Varalon: 2,16.8 This i an original document and moy not b parbully repraduced without the
Fann Number: F103¢ swritten permisaian of the iasuing Gulibratian Labaratory, Shejb s

Fonn Number: F103C ritien permicsion of the insuing callbration Jaboiatory.
ann Numbe writien p o tosuing 7. 2b-1-4, 5
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TH2065-082-011922-ACC-TH TH2065-082-011922-ACC-TH

METTLER TOLEDO Ssrvice METTLER TOLEDO Service

GWF* Certificate GWP? Certificate

Minimum Weight Measurement Results
As Found Minimum Weight Table Results Summary

| "
j ! o - Satety Factor ‘ ; e Fon J v; : / i
R R N S — : T R S

% | ey ozwmsg | 0.40503 g 0.68670 g 143539 g S

oze | ooy | e oiwrg | omwmg | omsoy | e - s

0.5% 0.02637 g 0.05284 0.07939 0.13276 g 7159

1% 0ot38g | oozearg 0.03060 g T bogsiog " oaszreg il = Safety Factor not met

2% 0.00659 g 001318 g 0010779 0.03298 g 0.0661C g

5% 0.00263 g " oouszrg ooy | oosieg 0.02637g | Repeatability

%f Pass: The detenmined mininum weight meets the requiiement for the smallest net weighl,

Test Load: 100 g

As Left Minimum Weight Table

Welghin tolsraichs ahi ssrely fects

| Safety Factor | ; e
I Toterance 1 2 | 3 [ 5 0 i 0.2% 0.00005 g ’ v 5
0.1% 0.13276 g 0.26775 0.40503 g 0.68670 g 143539 g i ! 05% . 0.00013 9 0.00005 g* b 0.00005 g* v
0.2% 0.06610 ¢ 013276 g 0,19997 g 033610 g 0.68670 g : ' % 0.00025 g v v
0.5% 0.02637 g 0.05284 g 007939 g 0.13276 g 0.26775 g ‘ 2% : 0.00050 g v v
1% 0.01318 g 002637 g 0.03960 g 0086109 013276 ¢ 3 i 5% 0.00125 ¢ - Y e B v
2% 0.00659 g 1 0013189 0.01977 g 0.03208 g 0.06610 g i
- - 1 o I~ “The calculated standard deviation value is befow lhe rounding error of the balance. The 0.41°d rule Is used for the assessment of this
5% 0.00263 g ! 0.00527 0.00790 g 0.01318¢ 0.02637 g
— o et " r ifity lest and the cufation of the minimurm weighl.

Pays: The determined minirmum weight meets the requirement for tha smallest net weight. N .
”f 9 i & The weighing tolerance is met if the standard deviation is less than or equal to the conesponding controt imit.

Al these nel minimum weight values, the measurement uncertainty of the weighing device is equat 10 or less than 1/1 (r0 safety facter), 172, Ecoentnc;ty

143, 115, or 1710 of the required tolerance, The values are calculated with k= 2 and based on the linear Tarmuta of the measurement uncertainty

of the weighing devics In use,

Tost Load: 100 ¢

The safety factor for As Found is ahways 1. This implies no safely tactor. As Found testing fooks at the behavior of the Instrument from the past

until test ocourred. For lhiz past, it is necessary to know that the tolerance was met, but nol the safety factor. The salety factor is @ proactive Res f
measure lo apply for fulure measurements, 0.0500 g i l v i v
0.1000 g v i v
Notes on minimum weight values In above table: . 0.2500"«3 o I 0.0001 t v 1 0.0001 ! V4
1.4 "N/AY is shown above, no gppropriale vatue could be calcutated, 0.5000 g B g v : g N
2, METTLER TOLEDQ is not responsible for the definition of the process requirements., 2% 1.0000 g v v
' 5% 000 g [— N \/ - — \/
The welghing tolerance Is met if the: deviation is tess than or equal 1o the corresponding controf limit,
Softwary Verston: 1.23.0.229 @ METTLER TOLEDQ é} Page2of 4 Soltwars Voraion: 1,23,0.229 GMETTLER TOLELO Page 3 of 4
Ruport Varsion: 2168 Thia is an oniginal docurment and may nat ba partially rproduced without the Report Varsion: 2.16.8 This I5 an oniginal document uid may not be puttilly renroduced without the ',Q
Fotm N F103G writfen parmicsion of e fusulng colivration laborslory. B b Fotm umber: F103C wiilien pormussion of the lasuing Gabbration faboratory, o

5] 2b-1 b5



Attachment to Calibration Certificate:
TH2065-062-011922-ACC-TH

GWP® Certilicate

METTLER TOLEDO Service

Error of Indication

As Found

As Left

000004 0.0000g | NA NA LN | A I_ NA - NA
5000009 | 000009 | 002509 | 00500g | 01250y DI5009 | 0.5000g | 125009 |
99,9999 00001 | 00500y  0.1000g | 025009  0500Dg | 100000 | 250009
14998999 | -0.00015 | 0.0750g | 0.1500g = 0.9750g | 075009 t 150009 | 3.7500g

I ies.9e99g | 0.0001g 370.10009» 0.2000g 05000 100009 | 20000y [ 500009 |
L vl v v SN T S T 4

| 00000g NIA NIA NA L NA |
| oooug | 002509 | 005009 | 012509 | 025009 | 050000 | 1.2500g
005009 | 0000y | 02500q  05000g | 1.0000g | 25000g
1499909 | -0.0001g | 00750 | 0.15009 | 0.3750g 075006 | 150009 | 37500
"les.99885 | 0.0001g | 01000y | 020009 | 0.50009 | 100007 200005 | 50000g
P v v v vy

The weighing tolerance is met if the error (of indication) for each test point is less than or equal 10 the corresponding control

limit for that particutar weighing tolerance, Results at or close to the zero point cannot be assessed,

Sattwate Yargion: 1.23.0.229
Faport Virsion: 2,168
Formns Nutnber, F103C

A METTLER TOLEDO

n original document and moy f1ol by purtisly feproduced without the

wrilleen purmssion of the fosuing talibration lavaratory,

Page 4 of 4
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Service Date: 2022-01-19
Document Number

ENVIRONMENT RESEARCHETECHNOLOGY CO,, LTO

TH2005-164-011922-LABBalanceHR

METTLER TOLEDO

25114 Moo 8, Sot Chinaket 1, Ngamwongwan Rd., Toongsongho o,¢ i, Laksl, Bangkok 1021¢

Rarmita Taengthel

Device Detalls

Balance Health Report

Manufacturer; Motllar Tolado Accessory 13
Mudel, MS2047S Accessory 20
Serlal number; B54 7728937
- Walght set tor routine testing: Yos/
Firmware: 3.50

Histol

Instrument In use: Yos Last preventive maintenance: < 1year
Instrumenl aget 3-10 yoars Last Instrument ealibration: <1 yoar
Spora parts avallablae: Yos . . 5

- Lust minimum weight detormination; <1 year
Requlations: 1SO
Process (alerance in %; 1% .

- Routine testing performed: Yes

Srnallest sample not welghl: 0.0500 ¢

Check List

Room temparature Levoliing v
Exposure o direct sun Clouniiness v
Vibrations Complateness - missing parts see additiona) remarks ~
Draft Settings optimized for oparating enviranment +
Dirt or dusi Other - objoctions notod o3 additiona) remarks. s

Slatic

Othor - objactions natad as pdditional renarks

[ERNANAN.  ENANENENANLS

Powar supply v"
Drait shiald Sliding door drive v
Waeighing pan position Internal waighl drive v
Housing Display Vg

Qther - objections noted as additionat ramarks.

Recommendatlons

Uninstalf instrurmio:

identify safe weighing rango

Repiaco instrument

GWP verification / risk assessmenl

Replace / add parts (sve additional remarks)

Preventive maintanance

Onslle repulr

Perform routin testing with test welghts

Depol repuit

User training

Use of accessorias (sco additionel remarks)

Ramita Toongthei

0866334480

Date: 19-Jan-2022

Name, Suwichu Choykamcha

—
Signature: e .

ramits@enviresoaich.co.th

This Is nat a contficate.

It should not be usex to intetpret finat results for the lesting of lhese devices.

Loawnd, * GooulPuss

b Noeds Attenlion

¥ BadFail *~ Not Applicable

04613 - 81625 Lanallo Rit,, Banann Tal Sub-District, Sangan Disirks, Gunakek 102600, «68 2724

KT-TH.SurvicoSuppantgbraleam
W iLeon

METTLER TOLEDO Service

Ropon Vemion: 1,13, Sotiwaim Vorsion 4.26.2 19, Pagu 171, 2 METTLER TOLEDO

o
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;{E:/ %
" CALIBRATION AND TESTING SERVICES %

CORPORATY SERVICES 3: BQUIPME

S35 PATTANARKARN ROAD SOL §%, SUANLUANG. SUANLUANG RANGKOK: 10250

TEL, 6-2717.2000-27

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

(¥ ) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

SN
ot N

NSC-TISLTIS 17028
FAX, (27109481 CALIBRATION 000#

Cert. No.: 22TM4
Page.: 1 of 3

Incubator
Binder

ED 115

950433
ERTC-L-In.-009

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

Ngamwongwan Road, Toongsonghong, Laksi,
Bangkok 10210

- - . XX
40872 waaﬂgummmummsmmma

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

Khit Ruttanaprapachai

Tl

Approved Signatory

(/) Pornthippa Tameyakul

19 January 2022

The Uncertainties are for a confidence probability of approximately 95%

This eertifieme may oot be reproduged olier tan in (ull, except with the price weiten
Approval of the head of Corporle Services 3 : Equipment Cadibratinn and Tosting Services,
L s
S
2-1~6%

A 0036711

Equipment : Incubator Cert. No.: 22TM4
Condition As-Received :  Used ltem Page.: 20of 3
Reference : 2201-00060N-5

Procedure Used :-

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

The temperature scale used was based on ITS-90.
Condition of this resuit of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44060450 21LM4/1 06 Mar 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
i Beginning Finished
» " Temp. ( °C) 26 26
REL.Humid. (% ) 59 61
< . W;} AC Supply ( Volt ) 221 222
C.>
" H
’ 5 : " S Position : Ref. Std.
I ID No.:
J W e S / A [ 19-14RTD-01
5 2 19-14RTD-02
w RN TPt
Probe Installation Details : Dimension of Chamber : 4 19-14RTD-04
a= 50 cm D= 050 m 5
b= 50 com W= 0.60 m 6
c= 50 cm H= 050 m 7 )
Capacity = 0.15 e 8 19-14RTD-08
9 (ref.) 19-14RTD-09

a 1089377



Equipment : Incubator Cert. No.: 22TM4
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2201-00060ON-5
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuce uyc Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
cy (°c) (c) (£°C) (°c) (*c) (£°C) L3
35 35 35 0.17 0.22 0.48 0.66 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35 35.011 35.018 34.925 34.978 34.842 34.791 34.848 34.825 34,886

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 homogeneity within the chamber under steady-state conditions.
Qverall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC™ : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a leve!l of confidence of approximatety 95 %.
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