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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CAL/BRA TION REPORT

Sampler Location Date 25/7/2022
At ioniuilanmg Ruilind Start Time 12:05 PM
Sampler Number TSP No.A6 Transfer Standard Type Orifice Stop Time 12:15 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5026A
Motor Serial Number 2012-01 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 3140
Plate (Delta H) (A) ( X) (1) (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHzO(Pa/Pm)(Tswﬁa)lm Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = l[(Pa/Psm)(Tm/Ta)]w Pressure Meter Meter
Positive | Negative | AH,0 ( m’/min ) ( C/min ) (°K="°C+273) (mmHg)
5 1.5 1.5 3.0 1.70755 0.92245 30.0 29.58 305.0 756.0
7 26 26 52 2.24809 1.22074 38.0 37.46 305.0 756.0
10 3.6 3.7 73 2.66363 1.45005 46.0 45.35 305.0 756.0
13 4.7 4.7 9.4 3.02257 1.64813 54.0 53.24 305.0 756.0
18 5.8 58 1.6 3.35770 1.83307 60.0 59.15 305.0 756.0
Linear Regresstion Y ON X:Y=mX +b Average 305.0 756.0
; ]
1 |Slope (m) 1.81211|Linear Equation r 0.994641 |pstd(mmHag) 760.0
2 |intercept(b) 0.03597|Set Point Flow Rate (X) (malmin) 1.133 r 0.9973169| Ty;rp 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-1C y =33.111168x - 1.893754
R? = 0.994641
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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
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PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date 25/7/2022
Al uFaniuRTArm A @uillndr Start Time 12:15 PM
Sampler Number PM-10 No.17 Transfer Standard Type Orifice Stop Time 12:25 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2065 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2217
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzo(Pa/Pm)(Tmea)]m Qsltd = (1/m)[(A-b)] |ample Flow Rate Indicatio{ |C = |[(pa/pm)(Tm/-ra)]'2 Pressure | Meter Meter
Positive | Negative | AH,0 (m’/min ) (C/min) (°K = °C+273)] (mmHg)
5 14 14 28 1.64965 0.89050 320 31.55 305.0 756.0
7 26 25 5.1 2.22637 1.20876 40.0 39.43 305.0 756.0
10 3.6 3.6 7.2 2.64532 1.43995 50.0 49.29 305.0 756.0
13 4.6 4.7 93 3.00645 1.63924 56.0 55.21 305.0 756.0
18 58 5.8 11.6 3.35770 1.83307 62.0 61.12 305.0 756.0
Linear Regresstion Y ON X:Y=mX+b X Average 305.0 756.0
1 |Slope (m) 1.81211|Linear Equation r2 0.993157 [Pstd(mmHg)| 760.0
2 |Intercept (b ) 0.03597 [Set Point Flow Rate ( X ) (ms/min) 1.133 I 0.9965726 | Tyrp 298.0
3 |Correlation Coefficient (r) 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 32.234361x + 2.118625
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Environment Research & Technology Company Limited
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date 25/7/2022
A2 : tFnnfuatd 28 thusamsru Start Time 13:20:00 PM
Sampler Number TSP No.A24 Transfer Standard Type Orifice Stop Time 13:30:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2151 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2412
Plate (Delta H) (A) (X) (1 (Y) Temparature | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Pm)(T,wﬂa)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = |[(pa/pm)('|'m/'|'3)]v2 Pressure Meter Meter
Positive | Negative | AH,0 (mmin) (/min ) (°K = °C+273) (mmHg)
5 1.6 1.6 3.2 1.76355 0.95335 32.0 31.55 305.0 756.0
7 26 26 52 2.24809 1.22074 40.0 39.43 305.0 756.0
10 37 3.7 74 2.68181 1.46009 46.0 45.35 305.0 756.0
13 4.8 4.8 9.6 3.05455 1.66578 54.0 53.24 305.0 756.0
18 59 5.9 1.8 3.38652 1.84898 60.0 59.15 305.0 756.0
Linear Regresstion Y ONX:Y=mX+b Average 305.0 756.0
2
1 [Slope (m) 1.81211|Linear Equation r 0.995178 |pstd(mmHg) 760.0
2 |intercept(b) 0.03597 |Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9975861|Ty1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
" Andersen Instruments, Inc.
IC (CFM) QStd-|C y = 30.732533x + 1.802564
R?=0.995178
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date 25/7/2022
A2 ; Wnutinasi 28 thudanzinu Start Time 13:30:00 PM
Sampler Number PM-10 No.24 Transfer Standard Type Orifice Stop Time 13:40:00 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2149 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2407
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric [  Start Stop
No. | Pressure Drop Across Orifice (inH,0)]| [AH,0(Pa/P (T, /Ta)]"*| Qstd = (/m)[(A-b)] [ample Fiow Rate Indicatiof IC = I[(Pa/P (T Ta))'~ Pressure | Meter | Meter
Positive | Negative AHZO ( ma/min ) ( na/min ) (°K="°C+273) (mmHg)
5 1.5 1.5 3.0 1.70755 0.92245 34.0 33.562 305.0 756.0
T 25 25 5.0 2.20444 1.19665 44.0 43.38 305.0 756.0
10 3.6 36 12 2.64532 1.43995 50.0 49.29 305.0 756.0
13 4.7 4.7 9.4 3.02257 1.64813 56.0 56.21 305.0 756.0
18 5.7 58 1.5 3.34319 1.82507 62.0 61.12 305.0 756.0
Linear Regresstion Y ON X:Y=mX+Db Average 305.0 756.0
1 |Slope(m) 1.81211|Linear Equation fz 0.995844 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.03597 [Set Point Flow Rate ( X) (ms/min) 1.133 r 0.9979198T1p 298.0
3 [Correlation Coefficient (r) 0.99999 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 29.738819x + 6.677806
R? = 0.995844
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location . Date 25/7/2022
A3 viandnFouialmilizquaiinnand 76 Start Time 13:50:00 PM
Sampler Number TSP No.A1 Transfer Standard Type Orifice Stop Time 14:00:00 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 3680 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 954
Plate (Delta H) (A) (X) (1) Y) Temparalure | Barometric |  Start Stop
No. [Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Psm)(Tsl L,/Ta)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/Py )T, a/Ta)]"2 Pressure Meter Meter
Posilive | Negative | AH,0 (mmin) (#/min ) (°K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.70755 0.92245 30.0 29.58 305.0 756.0
7 26 27 53 2.26960 1.23262 38.0 37.46 305.0 756.0
10 3.8 3.8 76 271781 1.47995 44.0 43.38 305.0 756.0
13 4.9 5.0 9.9 3.10192 1.69192 52.0 51.26 305.0 756.0
18 6.0 6.0 12.0 3.41510 1.86475 58.0 57.18 305.0 756.0
Linear Regresstion Y ON X:Y=mX+Db Average 305.0 756.0
1 |Slope(m) 1.81211|Linear Equation s 0.990874 |pstd(mmHg; 760.0
2 |intercept (b) 0.03597|Set Point Flow Rate (X)(malmin) 1.133 r 0.9954265|Tyrp 298.0
3 |Correlation Coefficient ( r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

=29.159960x + 1.830039
IC (CFM) Qstd-IC d
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date 25/7/12022
A3 iondndndalmidizqmudamand 76 Start Time 14:00:00 PM
Sampler Number PM-10 No.4 Transfer Standard Type Orifice Stop Time 14:10:00 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2012-09 Calibrator Serial Number 2716 Calibrated By Mr.Anan Kongnguennok
Recorder Serial Number 2132
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P)(T,/Ta)] | Qstd = (1/m){(A-b)] fample Flow Rate Indicatio| |C = I[(Pa/Py,)T, ST Pressure | Meter | Meter
Positive | Negative | AH,0 (m*fmin) (/min ) (°K = °C+273) (mmHg)
5 14 14 28 1.64965 0.89050 320 31.55 305.0 756.0
7 25 25 5.0 2.20444 1.19665 40.0 39.43 305.0 756.0
10 36 3.6 12 2.64532 1.43995 48.0 47.32 305.0 756.0
13 4.6 4.7 9.3 3.00645 1.63924 56.0 55.21 305.0 756.0
18 5.7 5.7 114 3.32862 1.81703 62.0 61.12 305.0 756.0
Linear Regresstion Y ON X:Y=mX+b Average 305.0 756.0
1 |Slope (m) 1.81211|Linear Equation f2 0.993619 | Pstd(mmHag) 760.0
2 |intercept(b) 0.03597 | Set Point Flow Rate (X)(malmin) 1.133 i 0.9968044 T, 1o 298.0
3 |Correlation Coefficient (r) 0.99999 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.971906816
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.985853344
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 32.375448x + 1.708696
i . R? = 0.993619
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Environment

RECALIBRATION
DUE DATE:

February &, 2023

Calibration Certification Information
Cal. Date: February 8, 2022 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2716
Vol. Init Vol. Final AVol. ATime AP AH
Run {m3) {m3) (m3) {min) {mm Hg) (in H20)
1 1 2 1 1.3090 3.2 2.00
2 3 4 1 0.9160 6.4 4.00
3 5 6 1 0.8140 7.9 5.00
4 7 8 1 0.7760 8.8 5.50
5 9 10 1 0.6380 12.8 8.00
Data Tabulation
Pa )( Tstd >
Vstd Qstd \/ AH( Pstd/\ Ta Qa AH( Ta/ Pa)
(m3) (x-axis) {y-axis) Va (x-axis) {y-axis)
0.5961 0.7609 1.4145 0.9957 0.7607 0.8854
0.9918 1.0828 2.0004 0.9915 1.0824 1.2521
0.9898 1.2160 2.2365 0.9895 1.2156 1.3999
0.9886 1.2740 2.3456 0.9883 1.2735 1.4683
0.9833 1.5412 2.8289 0.9829 1.5407 1.7708
m= 1.81211 m= 1.13472
QSTD b= 0.03597 QA b= 0.02252
r= 0.99999 r= 0.99999
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( £ )( 5t )>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
Pai 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.co

TOLL FREE: (877)263-761
FAX: (513)467-90(



PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

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

PLAY SOLUTION  www.playsotec.com

CERTIFICATE OF CALIBRATION
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED
g@’ 179/75 Nawong Pracha Pattana Road, Stkan, Donmuang, Bangkok 10210

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

PLAY SOLUTION  www.playsotec.com

CERTIFICATE OF CALIBRATION

Result of Calibration

: Without Adjustment

W,

SN

BN

AN
Pty

NSC-TISI-TIS17025
CALIBRATION 0378

Certificate no. PST-0001-22

Customer Certificate no.  PST-0001-22
Pageno. 1 of 3
Company : ENVIRONMENT RESEARCH & TECHNOLOGY CO. LTD,
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong,

City / Province  : Laksi, Bangkok

Zip/Postal 110210
Device
Equipment : Electronic Balance Capacity : 220

Moanufacturer @ METTLER TOLEDO

Readability : 0.0001

Model : AB204-S 10 No. : ERTC-L-In-0048
Serial No, 1 1123103723

Environment Conditions
Location of Calibration : Calibration Laboratory at Play Solution Technology Co.,Ltd
Ambient Temperature : 259
Relative Huminity : 531
Barometric Pressure 1 10115

Calibration Procedure

1 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

Calibrated by

Kitlchai 2.

Approved by

zO//

(

The reported uncertainly is based on a standard uncertoinity multiplicd by 2 coverage factor k=2, p

Kittichai Rattanatham

) Kittichai Rattanatham )
Approved Signature
alevel of confl of upp y 95%

This Certificate Is issued In accordance with the conditions of accreditation granted by Thal Laboratary Accreditation scheme which has assessed the

measurement capabllity of the laboratary and is traceabifity to recopnize national standards and to the unlt of measurement realized at the carresponding

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

the catibration center, Play Solution Technology Co.Ltd

F-039

REV.01 28/04/63

Pageno. 2 of 3

1. Repeatability
Weighing Rang 1 {g} | NorminalValue (g) { Standard Deviation {g}
Max.capacity 2290 200 0.00005
Weighing Rang 2 {g) | NorminalValue  (g) | Standard Deviation (g)
Max.capacity
2.Linearity, Departure of Indication from norminal value
Weighing Range 1
Norminal Value Standard Value Indication Error of indication | Expanded Uncertainty Factor k
(g) (g) 4] (g) (s}
0.001 0.00100 0.0010 0.0000 0.00011 2.07
0.01 0.01000 0.0100 0.0000 0.00011 2.07
0.1 0,10001 0.1000 0.0000 0.00011 2.07
1 1.00001 1.0000 0.0000 0.00011 2.06
5 5.00002 5.0000 0.0000 0.00011 2.06
10 10.00001 10.0000 0.0000 0.00011 2.05
50 50.00003 50.0000 0.0000 0.00013 2.03
100 100.00004 100.0001 0.0001 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2.00
200 200.00006 200.0002 0.0001 0.00031 2.00
Weighing Range 2
Norminal Value Standard Value Indication Error of Indication | Expanded Uncertainty Factor k
(g (g) (e} (e) ()
The given extended measurement uncertainty Is the standard uncertainty of the measurement multiplied by cover factor k
as per listed in table above, which corresponds 1o a confidene level of about 95%
£039 REV.01 28/04/63
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CERTIFICATE OF CALIBRATION

Certificate no.  PST-0001-22

Result of Calibration
Pageno. 3 of 3

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

the {oad receptor to the egge.

Weighing Range 1 Weighing Range 2
Test Load ; 100 () Test Load : {g)
Position indication  (g) Position indication ()
1 100.0001
2 100.0001
3 100.0002
4 100,0001
5 100.0002
0.0001 [ Max.Deviation | ]

I 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

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 uncertalnty was calculated according to M3003

Traceability :

National institute of Metrology {Thailand) through Catibration Laboratory

The measurement is traceable to national standard, which realize the physical unit of measurement (St)

END OF REPORT

F-039

REV.01 28/04/63
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

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

Equipment Gas Analyzer ( NOx) Customer Name Wsies Aaudfauaue
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. RICLG7J8 Calibration Date July 11, 2022
Analyzer Unit ppb Time 1:29 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 = 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 | Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.8 0.0 1.8 0.0 -2.6 0.0 - - -
Span 400 420.5 | 400.0 | 417.7 | 400.0 | 2.8 0.0 - - 4.4
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value .

Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 2.0 1.7 Voltage of the measured NO value
Signal NOx mV 8.3 8.4 Voltage of the measured NOx value
Detector °C 42.4 42.4 43°C+5°C
Ambient kPa 101.1 101.0 Current atmospheric pressure
DC 24V \' 23.9 23.9 24V 0.5
DC 5V Vv 5.0 5.0 5V 0.5
NO Slope - 1.00000 0.83719 0.50000 - 2.0000
NOx Slope - 1.00000 0.83250 0.50000 - 2.0000
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Calibrate By : o°° __ “Checked By: / 1

NVENT REGEARCH & TECHNOLOGY CO. LTD
(MR.PANUPON PODANG)EN'\/D?O%.‘LMREiW HETECHNOLOGY

July 11, 2022
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

50 100 150 200 250 300 350 400 450 500

Equipment Gas Analyzer ( NOx) Customer Name TWlsias Aaudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. NKDVYFRX Calibration Date July 14, 2022
Analyzer Unit ppb Time 10:37 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 Standard Gas Value NO, ( ppb) NO ( ppb ) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -6.6 0.0 0.2 0.0 -6.8 0.0 - - -
Span 400 421.3 | 400.0 | 417.4 | 400.0 | 3.9 0.0 - - 4.3
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Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value »

Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 3.3 3.1 Voltage of the measured NO value
Signal NOx mV 10.6 10.0 Voltage of the measured NOx value
Detector °C 42.0 42.0 43°C+5°C
Ambient kPa 100.9 100.9 Current atmospheric pressure
DC 24V Vv 23.9 23.9 24V +0.5
DC 5V \' 5.0 5.0 5V +0.5
NO Slope - 1.00000 0.87425 0.50000 - 2.0000
NOx Slope - 1.00000 0.86692 0.50000 - 2.0000

o mufi #
Calibrate By : 5 D - ri_ccgﬁqged By:

(MR.PANUPON PODANG)

B ONENT REJEARCH 8 ECHNOLOSY (MS.SUTATIP IM-NOI)
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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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wsies Aaudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. AX7THSMEO Calibration Date July 11, 2022
Analyzer Unit ppb Time 1:50 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
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb ) Stability % Abs Error
Before| After | Before| After | Before] After | Before| After
Zero 0 -5.8 0.0 -1.4 0.0 -4.4 0.0 - - -
Span 400 416.6 | 400.0 | 417.7 | 400.0 -1.1 0.0 - - 4.4
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Parameter Unit aToTs 2:;:;:“ x:ttlreAdjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.5 0.6 Voltage of the measured NO value
Signal NOx mV 8.0 9.5 Voltage of the measured NOx value
Detector °C 40.7 40.7 43°C+5°C
Ambient kPa 100.9 100.9 Current atmospheric pressure
DC 24V Y 23.5 23.5 24V +0.5
DC 5V Vv 5.0 5.0 5V 0.5
NO Slope - 1.12110 0.97840 0.50000 - 2.0000
NOx Slope - 1.14270 0.99950 0.50000 - 2.0000

= C ) '7
. N— fdy
Calibrate By : 2 ~’{é/"—i "—”'ln;—fq Checked By:
(MR.PANUPON POdﬁNﬁF\Eﬂ RE§ fRCABTECHNOLOGY CO- (MS.SUTATIP II\II-NOl)

July 11, 2022

July 11, 2022

Page 1



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

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

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO,) Customer Name WS aaudaunus
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. JOOOEMWB Calibration Date July 14, 2022
Analyzer Unit ppb Time 10:45 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, = 549 ppm
Single Point Calibration
ot ey Standard Gas Analyzer Value ( ppb ) Stability s Rroar
Value Before After Before | After
Zero 0 0.8 0.0 - - -
Span 400 392.1 400.0 - - 2.0
| R e e T i it ;x_ -
R2=1.00 ||

== @ = Before |
- =p= = After .

3 100 150 200 250 300 350 400 450 500
L Standard Value

§ b ) b ot ¢ e b f ) b ) M § — f 0 — —

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370

Reading Value (ppb)

Parameter Unit LR Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 16.9 17.3 Voltage of the measured SO2 value
LAMP mV 209.1 209.0 200 mV - 1200 mV
CELL °C 35.2 35.6 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 43.5 43.6 65 kPa or less
AMBIENT kPa 101.0 101.0 Current atmospheric pressure
DC 24V \Y 24.0 24.0 24V 0.5V
DC 5V \Y 4.9 4.9 5V10.5V
b Y + )
Calibrate By : Siiknasis ;\‘,;;371199}_@3 By: >f/‘ ar )

(MR.PANUPON PODAN
July 14, 2022

G) 2ty ‘:,Ji

ENVIRONMENT Rz}r—}\il';n &TECHNOLOGY CO.LTD

(MS.SUTATIP IM-NOI)
July 14, 2022
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name MWsiias aaudawausd
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. V4HC9062 Calibration Date July 11, 2022
Analyzer Unit ppb Time 11:12 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, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard Gas L (pRby X % Abs Error
Value Before After Before | After
Zero 0 1.3 0.0 - - -
Span 400 413.6 400.0 - - 3.4
[ c a;b.r;.i;;_c.u.r_v ; _____________ ;.x_ r
i -——-————J R*=1.00 |
I T 450 3 |
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Bt .. StandardValve . _ . _._!
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
B i Unit Observed Value NorisslE
r ominal Range
e = Before Adjust | After Adjust g
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 13.2 12.4 Voltage of the measured SO2 value
LAMP mV 273.8 274.5 200 mV - 1200 mV
CELL °C 374 37.7 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 46.6 46.6 65 kPa or less
AMBIENT kPa 101.2 101.2 Current atmospheric pressure
DC 24V Y, 23.9 23.9 24V 0.5V
DC 5V Y 4.9 4.9 5V0.5V
/""i%ﬂ ool *O?)‘ ! ?
Calibrate By : —— [\\/> Cheécked By : = [
(MR.PANUPON PODAWE) //“‘/ i) (MS.SUTATIP IM-NOI)

July 11, 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@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 WSWias maudauaue
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Scientist Panupon
Serial No. CM14430004 Calibration Date July 12, 2022
Analyzer Unit ppb Time 2:05 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 = 4516 ppm
Cylinder No : EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb) Stability :
Stanaard Gas Value Before After Before | After Sl
Zero 0 0.3 0.0 - - -
Span 400 409.0 400.0 - - 2.3
i ______________________________________ e ‘
R?=1.00
I . 500 4
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£ 400 - |
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i Standard Value |
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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 38.8 38.5 8.0 °C t045.0°C
Chamber Temp CHAMBER °c 45.2 45.3 43.0°Ct047.0°C
Pressure PRESSURE mmHg | 843.3 | 844.8 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.473 | 0.474 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 92 92 20 to 100
Lamp Voltage LAMP VOLTAGE V 1066 1066 500 to 1200
S0O2 Concentration SO2 CONCENTRATION ppb 2.4 1.4 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK OK
: \ 2
A ool \ j\ O‘Z\ 7
Calibrate By : d EErpa—— > hgpk%gj} By: s Sl / ,"
(MR.PANUPON PODANG) o )| (MS.SUTATIP IM-NOI)

July 12, 2022  EWRONVEN REJARCHBTECHIILCGY CO.LTD July 12, 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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name Wsieas aaudawaus
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. SFB4TS99 Calibration Date July 14, 2022
Analyzer Unit ppm Time 10:29 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
Sadard Gan Stan\(;alrd Gas Analyzer Value ( ppm ) Stability 3 Al Efror
alue Before After Before | After
Zero 0 -0.10 0.00 - - -
Span 40 40.50 40.00 - - 1.25
i_-—'—._'_._.—._-_.—‘_._'—.—._._‘_._._-_.F.__;x__"!
) Calibration Curve | ;Rz‘; 1 oi!
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'L Standard Value |
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
. Observed Value =
Parameter Unit Before AUjust After Adjust Nominal Range
SIGNAL(MAIN) mV 4.0 4.7 Voltage of the measured CO Value
SIGNAL (COMP) mV 6.8 34 Voltage of the interference component Value
CELL °c 36.7 37.2 Ambient + (5 to 10 C)
PUMP kpa 39.6 39.6 less than 65
AMBIENT kpa 101.1 101.0 Atmospheric pressure
DC 24V mV 239 23.9 24+/-0.5V
DC 5V mV 4.9 4.9 5+/- 0.5V

Calibrate By : eavi research hecked By: /Bfﬂf

(MR.PANUPON POD/E_G) — ~_omo s (MS.SUTATIP IM-NOI)
July 14, 2022 EWVROWET RE?MCM(ECJQM%V Co.Lm July 14, 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@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

N
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer (CO) Customer Name WsWias aaudfauaus
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. 3VJ73T6X Calibration Date July 14, 2022
Analyzer Unit ppm Time 10:29 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 = 553 ppm
Expire Date : Oct 22, 2027 SO,= 54.9 ppm
Single Point Calibration
Stahdard Cas StanSaIrd Gas Analyzer Value ( ppm) Stability %.Abs Error
aiue Before After Before | After
Zero 0 -0.01 0.00 - - -
Span 40 40.75 40.00 - - 1.88

!
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g l
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| § 10 = ' |

- o P
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| 1Y 0.00 BT 20 30 40 50 l

i_ Standard Value |
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370

” Observed Value -

Parameter Unit Before Adjust After Adjust Nominal Range
SIGNAL(MAIN) mV 4 4.7 Voltage of the measured CO Value
SIGNAL (COMP) mV 6.8 3.4 Voltage of the interference component Value
CELL c 36.7 37.2 Ambient + (5 to 10 C)

PUMP kpa 39.6 39.6 less than 65
AMBIENT kpa 101.1 101.0 Atmospheric pressure
DC 24V mV 23.9 23.9 24+/-0.5V
DC 5V mV 4.9 4.9 5+/-0.5V
. (“7 oo ’/‘-\ \//
research E:,"SE‘ Mj\j
Calibrate By : o=n Checked By : — /./p
(MR.PANUPON P T Rggmxgmm’aﬁ )L (MS.SUTATIP IM-NOI)
July 14, 2022 July 14, 2022
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. TERAICOIEA b N

Head Office/Tax ID 0105 542 064 981

Calibration Data of CO Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( CO) Customer Name Wsias aaudauaue
Manufacture HORIBA Location Envi Research
Model APMA-370 Scientist Panupon
Serial No. HXA48A4TG Calibration Date July 11, 2022
Analyzer Unit ppm Time 1:42 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
Stniriicas Stan\(:alrd Gas Analyzer Value ( ppm ) Stability % Abs Error
aue Before After Before | After
Zero 0 -0.17 0.00 - - -
Span 40 40.08 40.00 - - 0.20
i_._._._._._._._._._._.._._._._._._._._._.F...__=.x__..!
Calibration Curve | ;Rzy___1 ol
(EE0 el
g |
| 2 40 /,Q |
g o '
I % 30 7 E 3 o 3 P 2 7//# * m - . L ] Before I
= ,ay/ l
| g) 20 // —o— After
P Z e |
-] .
| § 10 > I
(4 ;
l . . : : |
| 10 20 30 40 50 |
H Standard Value :
I e e e e e o R P e et T 408 ) J
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370
Observed Value
: inal R
Parameter Unit Before Adjust Aftor Adjust Nominal Range
SIGNAL(MAIN) mV 4.9 4.3 Voltage of the measured CO Value
SIGNAL (COMP) mV 0.8 0.7 Voltage of the interference component Value
CELL % 37.0 37.2 Ambient + (5 to 10 C)
PUMP kpa 41.3 41.3 less than 65
AMBIENT kpa 101.1 101.0 Atmospheric pressure
DC 24V mV 23.9 23.9 24+/- 0.5V
DC 5V mV 4.9 4.9 5+/-0.5V
3
DD /
Calibrate By : eavi rescarch /b Chéckéd By: ‘QL @
(MR. PANUPON POD NG) ,f,  ROLOGY CO- LD (MS.SUTATIP IM-NOI)
July 11, 2022 'BamonveN ReARCHE July 11, 2022
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Airgas Specialty Gases
Airgas USA, LLC
6141 Easton Road

= Bldg

an Air Liquide company Pltlﬁmls‘ton(lville, PA 18949
Airgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E04NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number: EB0123013 Cylinder Volume:; 144.4 Cubic Feet
Laboratory: 124 - Plumsteadbville - 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: Oct 22, 2027

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. Analylical 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 calibration mixture. All concentrations are on a
volumefvolume basis unless otherwise noted.

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

' ANALYTICAL RESULTS
Component Requested Actual Protacol Total Relative Assay
Concentration Concentration Methad 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 +1- 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, 10/22/12019

| CARBON MONOXIDE 4500 PPM 4516 PPM G1 +/- 0.6% NIST Traceable 10/14/2019

| NITROGEN Balance

| CALIBRATIN TANDARDS |

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010429 KALO04123 97.6 PPM NITRIC OXIDE/NITROGEN +-0.8% Jul 23, 2025
NTRM 13010429 KAL004123 97.6 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 16010235 KALO04419 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Dec 23, 2021
NTRM 08012318 AL004620 4857 PPM CARBON MONOXIDEINITROGE ] +/- 0.6% Jun 07, 2024
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 - 802 - 000928781 FTIR Oct 03, 2019
Triad Data Available Upon Request [i_']"%"' .'5."_‘:;“"" ; L [=]
1 . r 1 )
NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg. ;ﬁ'-;- & k
il
Ly A
L o ~T.
ig,ﬁ-- :
'_'E':.".‘
R
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“74//4///[{4/{ //( )/M//\
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 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 CoO., LTD.

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture + Larson Davis
Model ¢+ CAL200
Serial No. s 5652

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

Calibration Date
Customer Name

Mr.Romsea Kateh

July 25, 2022

v3un Insifles aeudauand $1nia: lasams evmsegondbaia@madmsiminaunesds
(W) 20905 needa sfia (Inouaud) $1ia

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 TECH ST-21D 820449 93.1 93.5 Pass
TECH ST-21D 820470 93.4 93.5 Pass
TECH ST-21D 820465 93.6 93.5 Pass

Checked By ...l \(0\ i BN o “Tﬁ]})

Approved By —  isecevimssisssusrs dsosenie s
Mr.Prayun Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1




“ISTISTRA

NSC-TISt- 028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605 MTC No. EEL. BP.  99/0665

CALIBRATION CERTIFICATE

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

Address 1 25/114 Moo 6, Soi Chinaker 1, Ngamwongwan Rd., Toongsonghong, Laksi, Bangkok 10210.
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280,

Ambient Environment

1 (23 %3)°C

1 (50 £ 15) %

:(101.325 = 1.500) kPa

Instrument Calibrated :

Description : Precision Acoustic Calibrator Temperature
: Larson Davis
: CAL200

: 5652

Manufacturer Relative Humidity

Model Ambient Pressure
Serial No.
Standards used : ]. Digital Function Synthesizer NF Eleetronic DF-193A S/N 122037,
2. Measuring Amplifier Brucl&Kjaer 2636 S/N 1537484.
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001,
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

Condenser Microphone Bruel&Kjaer 4180 S/N 2633526.

=

Calibration Procedure: CP-102-04 bascd 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 trac¢able 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 129 Jun, 2022

Date of Calibration 5 Jul. 2022 173

/J.A’a ?"h/

TISTR

NSCTISISTIS 17028
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0605

MTC No. EEL. BP. 99/0665

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

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

Nominal Output of Unit Under Test = 94 dB re 20ula at 1000 Hz

Acoustic Qutput in dB re 20pPa, 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) IEC60942:2003 Class |
172 inch Bruel&Kjaerd 180 93.51 -0.49 +0.10 +0.40 dB
2. Frequency

Standard Microphone

Type

Measured Frequency

(Hz)

Deviated value| Uncertainty

(Hz) (Hz)

Tolerance limit

1EC60942:2003 Class |

172 inch Bruel& Kjaer4180

1000.0

0.0 +1.5

+1.0%

3. Total distortion

Standard Microphone Mecasured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class |
1/2 inch Bruel&Kjacr4 180 1.21 + (.50 +3.0%

Note : 1. No adjustiment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at the feve) of 0.26 dBB from manual.

Date of Calibration

5 Jul. 2022

2/3

p

The results relate only to the items tested/calibrated or value assigned.

Advertlsing the Report/Certificate and publicity of the results except in full are prohibited untess written permission is obtained from the governor of TISTR.

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

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 5009
E-mall : rumpaigstistr.or.th Website:ww tistr.orth

FM.BLMTC.002 Rev.¢
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumaleegptistr.or.th

Tel. (66) 0 2323 1672-80 ext, 115, 116
Fax. (66} 0 2323 9165
E-mall : mte@tistror.th

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tet. (66) 0 2577 $000

Fax, (66) 0 2577 9009

E-mail : rumpaigitistr.or.th Website:www.tistr.orth

Office/Laboratory

Soi 1€, Bangpoo Industrial Estate, Sukhumyit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. {66) 0 2323 1672-80 ext.

Fax. (66} 0 2323 9165
E-mail : mte@tistr.or.th

Office

Thailand
115, 116

FM.BLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

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

Fax. (66) 0 2579 8592
£-mall : sumalee@tistr.or.th
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IITISTR

NSC-TISETIS 17028
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0605

MTC No. EEL. BP. 99/0665

Neminal Qutput of Unit Under Test =114 dB re 20pPa at 1000 Hz

Acoustic Qutput in dB re 20uPa, Corrected to Reference Conditions : 101.325 kPa , 23.0 °C and 50 %RH

1. Sound Pressure Level

Tolerance limit

Standard Microphone | Measured Sound Pressure | Deviated value] Uncertainty
Type Level (dB) (dB) (dB) 1EC60942:2003 Class |
1/2 inch Bruel&Kjacr 4180 113.52 -0.48 +0.10 +0.40 dB

2. Frequency

Standard Microphone

Measured Frequency

Deviated value

Uncertainty

Tolerance limjt

IEC60942:2003 Class |

Type (Hz) (Hz) (Hz)
1/2 inch Brucl&Kjacr 4180 1000.0 0.0 ) +1.0%
3. Total Distortion

Standard Microphone

Type

Measured Total Distortion

)

(%)

Uncertainty

Tolerance limit

TEC60942:2003 Class 1

/2 inch Bruel&Kjacr 4180,

041

+0.50

=3.0%

Note : [. No adjusiment.

2. The calibrator pressure correction was not included.

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

Calibrated by :

Approved by :

a.ptyey

(Mr.Nuttapong Niljrusvanit)

Toe 2o

(Mr.Tawikiat [amsamran)

Date of Calibration

Date of Issue

5 Jul.
6 Jul.

G
Electrical and E@ﬁﬁ?@%ﬁﬂﬁds Laboratory

Industrial Metrology and Testing Service Centre

Ref : 2011265062902932004

End of Certificate

f—

—=Direetor

3/3

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 frem the governor of TISTR.

FM.BLMTC.002 Rev.d

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 5000

Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Office/laboratary
Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thaitand
Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : mtegtistr.orth

Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Thailand
Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217

Fax. (66) 0 2579 8592
£-mail : sumalee@tstrornth
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %//-\@5 ¢
“, AN L NN 7
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 it » o
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9434 CALIBRATION 0008 i

i

Cert.No.: 22CH10
Page.: 1of2

Certificate of Calibration

; Equipment : pH Meter ‘
o Manufacturer ; Eutech :
Model : pHTestr 30
Serial No. : 926524
{D No. : NO.1
Condition As-Received: Used ltem i
S |
Received Date : 29 December 2021 o
Calibration Date : 04 January 2022
Reference : 2112-0752WN-7 7
% Submitted by : Environment Research & Technology Company Limited. ’
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, .
: Toongsonghong, Laksi, Bangkok 10210
Ambient Temperature : (25 + 2.5) °C t
Relative Humidity : (50 = 15) %
Calibration Procedure: In - house method

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

Calibrated by : Walalak Sirithean

Approved by : Wlu .

Approved Signatory 0

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

Issue Date : 7 January 2022

The Uncertainties are for a confidence probability of approximately 95%

"This certificate may not be reproduced other than in full. except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0036338



Cert.No.:
Page.:

22CH10

20f2
Condition of this calibration result

1. Certified Reference Materials

: The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution

Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022
pH 10.015 CPA chem 761018 02 Aug 2022

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

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

Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading {pH Measurement factor
(mV) (#) k
pH Electrode 4.008 4.02 N/A 0.0071 2.00
S/N.: 926524 6.982 6.96 N/A 0.011 2.00
10.015 10.01 N/A 0.0095 2.00
Remark - pH meter does not have voltage mode.

- Can not connect the BNC because the plug does not match with the socket.
- N/A = Not Available

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

-00o0-

Ml

a 1088740



CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

45/48 Soi Salatharnmasop31, Satathammasap Rd.,

CRYSTAL CALIBRATION SALES AND SERVICE CO,, LTD.

45748 Soi Satathammasep31, Salathammasogp Rd.,
Salathammasop, Thawewatthana, Bangkok 10170 Thailand

Salathammasop, Thawewatthana, Bangkok 10170 Thaitand

Tel : 0-2108-8474-5 Fax : 0-2408-8477 Email : infoecrystalcal.com www.crystalcal.com

Tel : 0-2808-8474-5 Fax 1 (-2408-8477 Emall : Infagperystalcal.cont v, crystalcat.cony NN “ Tw‘;i ’o';
TIS 170625 C&L.lﬂﬂ/\ﬂdﬁl L"lL'ZQ

NS
CALIBRATION 0260

CERTIFICATE OF CALIBRATION CERTIFICATE OF CALIBRATION

Certificate No. ; 21-1224-004

Certificate No. : 21-1224-004 Issue Date . 28 December 2021 Work Order No. : 21/1224
Issue Date . 28 December 2021 Work Order No. : 21/1224
Details of Catibrati
Customer Name ;. Environment research & Technogy Co.. Ltd. 1. Reference Standards Instrument
25/114 Moo6 Soi Chinaket, Neamwongwan Road, Instrument Model Serial No./Ins No. Certificate No. Due Date
Toongsonghong, Laksi, Bangkok 10210 Data Acquisition unit 34972A rMY57006241 21-719-014 03 September 2022
Date of Received . 15 December 2021 Sensor type RTD RTD# 101-109 21-719-014 Q3 September 2022
Date of Calibration : 15 December 2021
Instrument Details : Description : Temperature Controlled Enclosures [Incubator] 2. Certificate traceble : This certificate traceable to The International Systerm of Unit refer to
Manufacturer : Accuplus Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No, 0260
Model : Smart i250 ‘ 3. Condition of item : Used
Serial No. 1 2059-0218-0002 4. Calibration site : On- Site
1D No. : ERTC-L-IN-143 5. Result of Calibration + Without adjustment
Resolution :01°C 6. Evaluate Condition : Time Constant i - Hour 50 “Minute At cal. point 20 ¢
Location : Laboratory Alr vent : Off
Fan speed status . Fied Fan Speed
Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber 7. Calibration note 1 The results reported in this certificate refer to the condition of instrument on
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08 the process into the steady state of chamber
(E) : Guidelines for Calibration and Checks of Ternperature Controlled Enclosures. 8. Sensors Installation Diagram @ When;  Sensor installation lacation in Chamber @ Working Space
A= Distance between sensor and wall of chamber is 5 cm
Environmental Conditions :
9. Dimensions of chamber TW o= 05m i D o= 05m ;o H = 09m
Temperature : Area Menitoring between 15°C to 40°C ’
Humidity : Area Monitoring between 30%RH to 85%RH J—
Line Voltage : Area Monitoring 220 VAC = 10% [ ;;u;
Traceability of Measurement : | ”‘3
This certificate of calibration documents the traceability to naticnal standard, !
which realize the unit of measurement according to the Intemational system of 2,
Units (S1Y and The temperature scale in use at this {aboratory is The International
Temperature scale of 1990, SFS 2
Wwrz v
Calibrated by~ : Mr. Sitthisak Tonglim Approved by : AL \ T o
Calibration Engineer { Mr. Anuwat Yaklermjit )
Laboratory Manager WG my
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 Calibration Sates and Service Co., Lid. PAGE ,P/T) Diagram of Chamber
45/48 Salatharnrnasop 31, Salathamrmasop Rd.,Satathammasop, Thawewatthana, Bangkok 10170 L{("/ /,/’3 e
Phone :  0-2008-8474 Fax: (-2408-8477 hitpy//www.crystalcal.com Email : infogerystalcat.com 15-1- b5 ,:;:] —~LE  PAGE 2/3




CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

Pt 45748 Soi Salathammasop31, Satatharmnmasop Rd.,
i Satatharimasop, Thawewatthara, Bangkek 10170 Thalland
Ted 1 0-2908-8474-5 Fax : 0-2008-8677 Ermail : infogpcrystaleal.com www.crvstalcaloom A
. 5 TIS 17025
U ———— NLIbR“iT)ON‘G?’&‘J
Certificate No. : 21-1224-004
Issue Date 1 28 Decermber 2021 Work Order No. : 21/1224

Result of Temperature Distribution and Performance Check

Table1 : Reporting of Temperature Distribution

Average Measured Temperature (*C) @ Sensor No.

Calibration Uncertain
atbrat (Sensor No.9 is REF) i
point (°C}

#1 #2 #3 #a4 #5 #6 #7 #8 #9
20.0 20.26 20.08 20.22 2011 20.18 2012 20.09 20.16 19.91

Table 2 : Reporting of Performance check

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

Note

Custamer would like Lo find internal temperature in chamber and this report customer request and accepted in certificate

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

The measured ternperature data readout by software "Henchlink Datalogeer 3°

The quoted uncertainty include * Stability * and " Loading effect {20% of Temp Uniforraity}

Stabitity - one-half of the greatest maximum difference of measured temperatures at any one sensor,

Unlfomaity. - the maximurm difference of measured temperatures at any sensors and the measured temperature

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

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

Overall Variation ~ The difference of the maximurn and minimum measured temperatures throusout observation time,

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

2

a level of confidence of approximately 95%.

This resutt of calibration was (ound accurate as shown on dale and place of calibration onty.

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

i

~END- 15162 paGE 373



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/) Malee Butkruea
(

) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

YSI

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

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

Temperature (25+5)°C

Humidity (50 £ 20) %

In - house method : CP-CHS9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

T

Approved Signatory

1 February 2022

2w
26-2-b5

B 0279633



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

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 07H100306
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.16 8.15 0.0071

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

-00o-

Wl -
D

25-2-|5%
a 1091839



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

METTLER TOLEDO Service

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

METTLER TOLEDO

Mettler-Toledo {Thalland) Ltd. Measurement Results
84574 - 846/8 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Bangkok 10260 Repeatability
+66 2723 0362

MT-TH.ServdceSupport@mt.com

Test Load: 100 g

NSC-TISI-TIS 17025
CALIBRATICN 0082

© As Found

1 99.9998 g ” @ Astiet ¥ (Tost Pomy
& 26d
2 99.9098 g N/A
o 10 1
Accuracy Calibration Certificate ; o S B L . ‘
4 99.9999 ¢y N/A 3d
Customer 5 94,9998 ¢ NiA . N 2di
Company: ENVIRONMENT RESEARCHATECHNOLOGY CO., LTB. e b 99.9998 9 N ] u 3
Addrass: 251114 Moo 8, Soi Chinaket 1, Ngamwongwan Rd., Toongsongho ’ 99.9998 ¢ N/A - -
City: Laksi Contact: Rarnita Taengthal 8 - 99.9998 ¢ , Nia y
Zip /1 Postal: 10210 9 99.9999 g : N/A
State / Province: Bangkok n 8999999 L A
o i a
T T e |
RS | Dlanderd | 0.00006 g NiA ! . i
I | .
Weighing Device .
I 5
Manufacturer; Mettler Toledo Instrument Type: Weighing Instiument .
Model: MS2048701 Assot Number: ERTC-L-IN-088 u
4546415 T *¢" in the graph the ity ot thes I which the
Serfal No.: 8334691537 Terminat Modet: NiA tost was purtormod,
Bullding: NA } Terminal Serial No.: N . . Tho tusuls of this graph are bused upon the absolute valuas of the Jifterences
Eloor: 5 . Terminal Asset No.: NIA trane U tmoan valun,
Room: Eccentricity

Test Load: 100 g
\ Poslion,,

0.0001 g

Procedure 1 99.9998 g N/A !
2 99.9999 g na
Cullbration Guidellna: EURAMET cg-18 v. 4.0 (11/2015) 3 99.9997 g NIA
METTLER TOLEDO Work Instruction: CPIW002/20 i . " . o “99‘9997 g I A |
Thia calibration ceriificate contains measurements for As Found calibration, No As Left calibration was performed because he device 5 - 99,9999 g N/A ; 1d 1d
was not modified after As Found calibration. Theretore, resulls lor As Lett correspond to As Found, mm————— T T
The itivity/span of the welghing i was adjusted before caltbration with o built-in weight. Maximum 60001 g A ‘ \i/
In gccordance wilth EURAMET ¢g-18 (11/2015), the test loads were selected 10 retlect the specific use of the weighing device or to ’ Deviation ! As Found
specilic call 1 conditions, 7 o o ' The *d" in he graph the ifity of the al in which

the test wus petfonned,

End: 24.2°C | Start: 458 %

End: 54.8 % |

i As Found | Start 23.9°C

As Found Callbration Date: Callbrator:
As Left Calibration Date:

Issue Date:

Suwicha Choykamchu

M@/

'@ Kassakom T. anachaisakul
I Santi Jitniyom
£ Surschet Sukkale

20-dun-2022
Approved Signatory:

& METTLER TOLEDC Page 20l 5

“Fhis s o ouginal document and may not b parily reproYUCed Wit (e

Sollwarg Vorsion: 1.23.0,220
Feport Version: 2,46.8
Form Number: F102C

Page 1of b

Software Vursion: 1.23.0.22%

9 METTLER TOLEDD s
¥t i s original ducument and may Tiot e partialy ssproduced whcut tha o
=

wriltan pemmizuiorn of the issuing calibi otian laboratory,
)
-l -b5

Ruport Version: 2.

Foren Numier: F102C witiun prrmisston of e wauing culibrshon laboratary,

Spol-bb



Callpration Cartificate 1D
TH2065-083-011922-ACC-TH

METTLER TOLEDO Service

Calibration Certificate ID
TH2085-083-011922-ACC-TH

METTLER TOLEDO Service

Remarks

Error of Indication

As Found
1| 0.0000 0.0000 g 0.0000 g 0.14 g 2 |
2 0.0500 g 0.0500 g 0.0000 g  0ismg z
3 0.1000 g {10009 0.0000 g 8.15 mg 2
. 0.5000 g " oso00g 0.0000g  odsmg 2

. 6 } SAQOUU'Q . 5.0000¢ ; 0.0000'9 . ,011_5 (pg 2 {‘
7 10,0000 g 10.0000 g 0.0000 g 016 mg 2 |
8 ’ 50.0000 g 49.8508 g 20,0001 ¢ 0.19 mg 2
9 | 99.9999 g | -0.0001 g ‘ v.25 mg 7

10 [ 149.9999 : ugserg | oaoezg C ussmg N

i, 1 1 : 199.9959 ¢ L 199.9998 g V-UAUUIH 9 : 0.39mg 2“4 J

o & As Found

Ervor of Indication [l
<

Uh i

* Asloft

For improved legliility of e grephics
only increasing measurement points
P are shuwn and measuremart poinls
- : close 10 ze(0 we not displayed.

o w,c» 14 i,

Calibration Poinls {g)

The uncertainty stated is the expanded uncentainly at calibration obtained by mulliplying the standard combined uncertalnly by the

coverage faclor k ~ which can be larger than 2 according fo EURAMET c¢g-18. The value of the measurand lies within the assigned rangs

of values with a probability of approximately 95%.

The user is responsible for maintuining environmentat conditions and the seltings af the weighing instrument when It was calibrated,

Test Equipment

FACT adjustment tunclionality activaled

Equipment condition: Good

Next calibration according to customer’s procedure

All waights used tor metrologicat testing are tracenble 1o national or International standards, The welghts were calibrated and centified by

an accrediled calibration leboratory,

Wolght Set 1: OIML E2

Weight Set No.: wSs03 Dale of Issue: _21-Sep-2021
Cedificate Number: 175498 Calibration Due Date: 14-Mar-2023
Thermo Hygromeater
Equipment No.: IN281 Dale of Issue: 25»Mz|y-2021
Ceililicate Number: 21H1100 Culitration Due Date: 10-May-2022
Sotiware Verton: 1.24,0,220 W METTLER [OLEDD Page 3 of §

Ropoit Varuon: 2,10.8
Form Number: F103C

Thiz t5 an eriginal dacurment and inuy 1ol b partially 1sreduced withowt the @

wnlter peonmigaion ol the lasuing calibtation latraary,
2h-)~ 48

End of Accredited Section
The informalion below and any ta this calibrati cute are not part of the accrodited calibration.
Softwure Verslon: 1.24.0.229 @ METTLER TOLEDO Page d of &

Reaport Verakan: 2.16.5
Form Number: F103C

s 1t wriginal dozurnant and may ot be paruwlly roproduced witiout the

witten germission of the (ssuing calibraion laboralory,

&
2p-1-b5



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

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertginty with k=2 in use, The tormula shall be used tor the gstimation of the uncertainly under consideration of

Ihe errars of indication. The value R represents the net load indication in the unil of measure of the device.

Temperature coetflicieat for the evaluation of the measurement uncertginty in use:

Temperalire range on site for the evaluation of the measurement uncertainly in use! 4K

Unearization of Uncertainty Equation

11 0.0001g

220

U, = 0,15 mg + 0.00590 mgig + R

15100/ K

To optimize the stability of the lincurization, besides of the 2oro foad only Increasing measurement paints with a test load of 5% of the
measurement range or larger are taken for the caleulation of the finear eguation.

Absolute and Relative Measurement
k i Netlntisation

Uncertalnty In Use for Various Net Indications (Examples)

| 0.0220 9 ; 0.15mg ; 0.68% ! N/A NiA |
| 0.2200 g i 0.15 mg I 0.069% | NiA NIA !
| 2.2000 g | 0.16 mg | 0.0074% NIA NiA |
| 22.0000 g ‘ 0.28 my | ’ N/A |
; 220,000 g 1 1.5 mg ] i NIA NIA ) 1
z k & | ]
e !
3 ! | - B |
H ! PR 1
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As Found As Left
Software Veraion: 1.23.0.220 & METTLER TOLEDO Page 5ol &

Repott Version: 2.56.8
Form Numbar: F103C

Thiz i on onginal docsment ang mity nol be partily rapreduced withoul ihe

wiritlnn permiszion of the issuing Calibrbon labmatory,

Altachment to Calibration Certificate: METTLER TOLEDO SGT\MCG

TH2065-083-011922-ACC-TH
GWP” Certificate

GWP®
Certificate

As
Left

As
Found

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

No adjustments/imodifications made, As Leit resulls
correspond 1o As Found.

Tests Parformed: 7 As Found ™ AsLelt

Process Requirements

Weighing Tolerance: 1% l Smallest Net Weight: 0.0500 g Salety Factor: 2

Safe Weighing Rangs

Loy T P—————]

[N —

Wampons Lrviotea I

Safe To Weigh"

R — Eoppoaly

aovr g Bty "y
ottty st N gt
b
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Dutareenad

WHIG te vatues i (i grapts uoct the actiial sbbrstiu susults, e tussunsmunt Wnosrainty curvs i sinply a il repressotion, This grapt mlests A el lusting, undoss only fa Found
was porioraed,

Soliware Vesion: 1.23.0229 ©METTLER TOLEDO Page 1 of 4
Repait Verolon: 2.16.8 Thiu ia an original document and may not be porlially reproduced without he. (Q
Forn Number; F103C writien permiziion of the isuing cullbralion lbasatory.
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Attachment to Callbration Certlficate:
TH2065-083-011922-ACC-TH
GWP® Centificate

METTLER TOLEDO Service

Attachment 1o Callbration Certificate:
TH2065-083-011922-ACC-TH
GWP* Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Table

Measurement Results
Results Summary

. Minimum welohts for different welghing tclerances ahd safely faclors

Safety Facior

Tolerance [ 2 ‘ 3 ‘ 5 ] 10
01% | 0.15140g U oavarsg 04s993g | oareoly 16017y
02% | 00rss0g { oasmse | ozzvesg | paseiig C T orrsung
0s% | 0.03015 g : 0.00037 g 0.09086 y ; 015146 9  0304Thg |
1% 0.01506 g ‘ 0.03015 g 0.04525 g worss0g 015148 g !
2% 0.00753 ¢ | 0.01506 g ‘ 0.02260 g i 0.037709 | 0473509
5% 0.00301 g [ oooc0zg ‘ 0.00904 g 0.01508 | ousoisg

"‘#f Pass: The determined minimuim weight meets ihe requirement lor the smallest net weight,

As Left Minimum Weight Table

Emor of indication.

¥ = Failed

1 = Safety Faclor not met

Repeatability

i/ Minlmum welghta for differant welghing tolerances and safety factore |

L ] e | SefayFacor I ]
[ Tolerance | 1 2 3 ! 5 10 \
C 0% | oasiasg 0.30476 g : 045993 g 0.77601 g 4 ‘
oz | oorssog aasteg { vazresy Toss2n1g | oareorg |
05% | bo0isg 0060379 | GOsOBeg . D.18M6g | 0304769
% | oowosg 0.03015 g | boasasy | oorssog | 0astaeg |
2% i 0.00753 g | 0.01506 g i 0.02260 g \ 003770 g 0.07550 ¢ ’
5% i 0003019 | co0602g I 0.00904 g c 0ots08g " ousorsg

,f Pass: The determined minirurn weight meets the reguirement for the smallest net welght.

At these net minimurn weight values, the maasurement uncertainty of the welghing devics is equal to or less than 1/1 (no safety factor), 1/2,
13, 15, or 1/10 of the required tolerance. The values are caleulated with k= 2 and based on the linear formula of the measurement uncexainty

of the welghing device i use.

The sately tactar for As Found Is always 1. This implies no safcly factor, As Found tesling Jocks at the behavior of the instrument trom the past
unlit test accurred. For the past, ILis necessary (o know that the tolerance was met, but not the salely taclor. The safety tactor Is & proactive

measure o apply for fulu e measurements,

Notes on minlmum welght vaives In above tabla:
1.4 "N/A" 1y shuwn abovo, no appropriate value could be culculted.
2. METTLER TOLEDO is nut respunsitle (or the definition of the process requirements,

Test Load: 100 ¢

Tolerance . il Coniml Limit

0.1% NiA NIA

0.2% 0.00005 g b4 ®
0.5% 0.00013 g v v

0.00006 g* 0.00006 g*

1% 0.00025 g ) v v
2% 0,00050 g v v
5% 0.00125 g v v

“The calculated standard deviation value Is below the rounding error of the balance. The 0.41*d rule is used for the assessment of this

rapeatabilily ts9! and the calculalion of the minimumn weight,

The weighing tolerance is met i the standard deviation is less than or equal Lo the corresponding control fimit,

Eccentricity

Software Varsion® 1.23,0,229 L METTLER TOLEDO Page 2 of 4
Report Version: 2.8 Thin i an onginut documert 3nd moy not be panilly reproduced witkiout fivs Q
Fonn tumber: F103G willlen pusimigsion of in wawing catiralion Lsboratory.

Dp-1-b5

Test Load: 100 g

As Folnd

Conlrpl Limit Boviatlon {
0% 1 0.0500 g : VS | Y
0.2% i 0.1000 y } Ve 1 | v
| i
0.5% | 0.2500 g i v | | v
0.0001 9 ! 0.0001 g N
1% 0.5000 g v v
2% 10000 g v 4
' 5% 2.5000 g v ~
The weighing tolerance Is met if the deviation is fess than or equal to the conesponding control limit,
Sollwute Verson: 1.23.0.22¢ ©METTLER TOLEDO Page 3ot 4
Fport Version: 216.8 This 15 ut original document and may nol ba partlally reprouced wittout the Q
Fotm Number. F103¢ watten parmunsion of the tasuing collbrution leberatory.



Attachment to Calibration Certificate:

THZ085-083-011822-ACC.TH
GWPY Cutiticale

METTLER TOLEDO Service

Error of Indication

As Found
0.0000 g 0,0000¢g N/A
50.0000 g -0.000tg | 0.0250¢
99,9999 g 0.0001g | 0.0500g
. { i
149.99999 | -0.00029 | 0.0750g
ittt } i
199.9999 g -0.0001g | 0.10009y
1
v
As Left

Roference Valie| il Emorii |

; NA NIA N/A N/A
L 005009 | 0.4250g : 02500y | 0.5000g | 125009 |
0.100C g ] 0.2500 9 0.5000 g 1.0000 g 2,5000 g :
015009 | 0.3750¢ | 0.7500¢ | 1.5000g | 3.7500¢ |
0.2000 g 1 0.5000 g . ?.000070 2.00009 5.0000¢g !
v v v v v

s ool o o

| 000009 | 0.0000g NALLONA | NA | NA NA | NA
50.0000 g 10,0001 o] 0.62509 0.0500 9 1[ 012505 | 02500y 0.5000 g 1,2500 ¢
— e R | Ll . §
0.0500g 0.1000 ¢ i 0.2500g | 0.5000g 1.0000 g 2.5000 ¢ {]
i 00750 g 1500 g ; 037509 | 0.7500 g 1.5000 g 3.75009 |
i 199.9998 g 9.1000 g 0.2000g E 0.8000 g 1.0000 g 2.0000 g 6 5.0000¢g 1
i | : e
~ ] v v i v v v
The weighing tolerance is met it the error (of indication) for each lest point is Juss than or equal to the correspanding control
imil for that particudar welghing tolerance, Results at or close Lo the zuro point cannat be assessed,
Sotware Varsion: 3.23,0.220 OMETTLER TOLEDD Page 4 of 4

Raport Versorn. 2.16.8
Forn Number: F103C

This i a1 oerginad docuiment and may not ba parially reprotucad vithout ihe

writien: panmission of the lssung calloration lavoratory.
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Service Date: 2022-01-19

Document Numbers:

TH2005-165-011022-LABBatarceHR
ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD

256114 Moo 8, Soi Chinakel 1, Ngamwongwan Rd., Toongsongho n.e i, Laks, Bungkok 10210

Ramita Tagngthai

Balance Health Report

METTLER TOLEDO

Device Detalls
Syntern Dolals
Manufaciurer Motiier Toloda Accussory 1:
Model: MS2048 Accessory 20
Serial numbar; 8334601537
—— 174 Neight st 101 routing testing: Yon !
Histor
Davica Histo Sarvice Histo
instrumant in usa: Yeos Last preventive maintonanca: < 1 yoar
{nstrument age: > 10 years Last instrument calibration: < 1 yoar
Spare parts avaltable; Yes
RZ ulu’:ltms: IS0 Last minimum weight
Pracess tolorance In %: 1%
Smallest samplo not wolght: 0.05g Routine testing petlormed; Yas
Check List
cnmeantal Conditio c cti ok
Room tamperature fluctuation v Loveling v
Exposure lo dlrect sun N Ciganitiass v
Vibrations v C - minsing ports see addii ramarks e
Draft v saungs for opurating s
Dirt or dust v Qther - objections notud uy cdditionnl romarks -
Static v crical Gompé cks
- Ofpo Power supply v
Draft shield & | Shiding door drive -
| Weighing pan position v Internul weight drive v
Housing v |oisplay N
— —

Othar - objoctions noted as additionial remurks

Other - objections noted as addiionad remarks

Recommendations

Instrumen ealibration

Uninstall instrument

O I I R I I I I I TS

iduntily sufe welghing range

Raplucs instrument

GWP veril 1 risk

RcEIaoe / add parts {sew udditionat remarks)

Praventiva malntenance

Onsita repalr

Parlorm routing testing with fest weights Oepol ropair
User training Use of uccassoues (see additional remarks)

0860334480

Date:

nits@envirescearch.co.ln

‘Englneor Detalla
19-Jan-2022

Marne: Suwichu Choykamchu
ey
Signature: oot S
This ia not a certificats,
[t shuuid not be used to Interpret final results for the testing of these devices.
Legend: v GoodiPess . Neods Attention X Bad/Fol - Not Applicabie

BAGHA - B40:5 Lasalla Rol.. Batsyoss Tat Sub-Diatiict, Dansin Dlstict, Banghak 10260, (0 2723 (362

MT-TH.SmrvicuSupposttpiat com
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METTLER TOLEDO Service

Ropert Vorsion: 1.13, Soltware Version 420,219, Puge 11,2 METTLER TOLEDO




TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
U CALIBRATION AND TESTING SERVICES

CORPORNTE SE

VEICES 35 HQUEPME

SA PATTANARKARN K(‘L\!) S(v‘l,' LSUANL l,r.\.\'(?,\'l'»\(\‘l,!»AN('; BANGROK 16250 NSC~||S|<T|3}‘/02:: Equipment : Hot Air Oven Cert. No.: 22TM151
PEEO-DTI700027 FAX G- 27199454 CALIGRATION 0006
Condition As-Received :  Used ltem Page.: 2 of 3
Reference ! 2201-00060N-2
Cert. No.: 22TM151 Procedure Used :-
Page.: 1 of 3 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
Certificate Of Calibration method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
The temperature scale used was based on {TS-80.
Condition of this result of calibration
Equipment : Hot Air Oven 1. Reference standard instrument:~
instrument Model Serial No. Cert. No. Due Date
Manufacturer : Binder 1 ) Data Acquisition 34970A MY44031769 21LM12 02 Sep 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
Model : FED 115 E2 3. This certification is traceable to the International System of Unit,
Result of Calibration :- (*) Without Adjustment
Serial No. : 11-22823 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
1D No. : ERTC-L-In.-076 Beginning Finished
.fz . Temp. (°C) 27 27
Submitted by : Environment Research & Technology Company Limited A7 REL.Humid. (% ) 54 58
25/114 Moo 6 Soi Chinaket 1, S S AC Supply ( Volt ) 219 222
Ngamwongwan Road, Toongsonghong, Laksi, ' 3 et
Bangkok 10210 H 8 i 4 Ref. Std. ID No.: @
Location : Laboratory (ERTC) / ‘W/'z'"": 4 . /; Calibration Point
) "’ME{_ a0 Position:| (180}°C | (104)°C
Received Order : § January 2022 [
Calibration Date : 5 January 2022 w 1 20-09TC-01 9RTD-2/1
Ambient Temperature : (26+10)°C 2 20-09TC-02 ORTD-2/2
Relative Humidity : (50£30)% 3 20-09TC-03 ORTD-2/3
. ] ’ ) Probe installation Details : Dimension of Chamber : 4 20-09TC-04 | ORTD-2/4
Calibrated by : Man Pattanapongpaiboon a= 5.0 em D= 0.40 m 5 20-09TC-05 ORTD-2/5
b= 50 om \L«V—: 2‘22 m 6 20-09TC-06 | SRTD-2/6
Approved by : Ml - et %0 em Capacity = 0.12 :“ 7 2009TC07 | SRTD-277
- : 8 20-09TC-08 9RTD-2/8
Approved Signatory
9 (ref.) 20-09TC-09 9RTD-2/9

(/) Pornthippa Tameyakul
{7 } Malee Butkruea
() Suwit Imjai

Issue Date : 21 January 2022
The Uncertainties are {or a confidence probubility of approximately 95%
This centifivate nuy nothe repraduwed other e i il vxeep wrl e prior s s
Approval at the head ul Corprnte Servives 13 Bquipment Catibritivn and Testing Services
PN “wu .
‘. 4:_//
e
A
2]~k 5

A 0036818 a 1080220



Equipment : Hot Air Oven Cert. No.: 22TM151
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2201-00060N-2
Resuit of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
(c) | ey | (<) (£°C) (°c) (c) | =y &
104 104 104 0.1 1.1 1.4 0.69 2
180 180 180 0.43 33 5.8 1.5 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 [ 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 | 181.064 | 179.354 | 178.751

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or 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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TECHNOLOGY PROMOTION ASSOCIATION (TTIALLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
S3i PATTANAKARN RUAD SO 15, SUANLUANC ANLUANG BANGKOR 10250

TEL. 0-2707 300027 FAX

NSC-1IB1-TIS17029
27190484 CALIBRATIONR uiy

Cert. No.: 22TM152

Page.: 1 of 3
Certificate of Calibration
Equipment : Hot Air Cven
Manufacturer : Memmert
Model : UF 110
Serial No. : B414.0652
ID No. : ERTC-L-In.-098
Submitted by : Environment Research & Technology Company Limited

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

Location : Laboratory (ERTC)

Received Order: § January 2022

Calibration Date : § January 2022

Ambient Temperature : (26 +10) °c

Relative Humidity : (50+30)%

Calibrated by : Man Pattanapongpaiboon

Approved by : % !

Approved Signatory

( ) Pornthippa Tameyakui
(/) Malee Butkruea
{ ) Suwit Imjai

Issue Date : 21 January 2022

The Uncertuinties ure lor a conlidence probubility of approxinmtely 95%

Thy westilivale may not be vepeosiced other s s Gl eeept st the privs weien

Approval uf the leud of Corporate Servies £ Eguipnuent Cilibrsion ind Tenting Services.

;beerE
A 0036819

Equipment : Hot Air Oven Cert. No.: 22TM152
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2201-00060N-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according 1o direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thennocouple Type T.

The temperature scale used was based on TS-90.

Condition of this result of calibration
1. Reference standard instrument;-

Instrument Model Serial No, Cert. No. Due Date
1} Data Acquisition 34970A MY44031769 21L.M12 02 Sep 2022

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
{ . 27 27
2 REL.Humid. ( % ) 54 58
< < AC Supply { Volt ) 219 222
g Golf
?
H § 2 5 Ref. Std. ID No.: @

. 7 Calibration Point
Jwii g, S 2 0 n
b Position : (180)°C (104)°C

20-097C-01 ORTD-2/1
20-097C-02 9RTD-2/2
20-097C-03 ORTD-2/3
20-087C-04. SRTD-2/4

Probe Installation Details : Dimension of Chamber :

a= 50 cm = 040 m 20-09TC-05 | 9RTD-2/5
b= 50 cm w = 056 m 20-09TC-06 | 9RTD-2/6
c= 50 om H= 048  m 20-09TC-07 | ORTD-2/7

Capacity = 0.1 m* ;

20-09TC-08 | SRTD-2/8
) | 20-08TC-08 | 9RTD-2/9

awwmmpwm—\
8,

o

G/ Ml -

-1 -bb

a 1090218



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

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

Reference : 2201-00060ON-3

Result of Calibration :- (") without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration | YyC* uuc* Temperature Temperature Overall Uncertalaty 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 3 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* :  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-
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Calbate Cortema 0 METTLER TOLEDO

Mattler-Totedo (Thalland) Lid.

B8B4G/ - BAG/5 Lasalle Rd., Bangna Tal Sub-District
Bangoa Distiict, Banglkok 102060

+68 2723 4382

MT-TH.Service Support@mt.com NSCHSITIS 12026
CALIBRATION 0082

Accuracy Calibration Certificate

Callbration Ceriificate 1D METTLER TOLEDO Service

TH2065-082-011922-ACC-TH

Measurement Results

Repeatability

Customer
Company: ENVIRONMENT RESEARCHSTECHNOLOGY CO., LT,
Address: 25/114 Moo 6, Soi Chinaket 1, Rd., T
City: Laksl . ) i Contact: Ramita Taengthai
2Zip / Postal: 10210 N
State / Province: Bangkok
orceromeer— NMALINLINAIIN
R R AN

Weighing Device

Manufacturer: Mettler Tuledo Instrument Type: Weighing instiurent
Model: MS2047S100 Asset Number; ERTC-L-IN-114
Sertal No.: 8547728037 Terminal Modal: NIA

Bullding: NZA Terminel Serial No.: NIA

Floor: 5 Terminal Asset No.: NIA

Test Load: 100 g

O Ay Found
® AsLelt

99,9909 9 i 1 fhast Sfomeg
. | x6a
H 99,9998 g NA
g 0 ad i
3 99.9998 g | NIA
. !
4 99.9998 g i N i Y
R i ]
5 99,9999 g | NiA | d
! i
6 99.9999 g | NIA i u 16 )
- H - - h
7 99,9988 g J NIA ; LN
8 99,9995 g ! NIA | )
|
i ]
9 : 99.9998 ¢ l A ! O
16 : 99.9999 ¢ NIA | I
I : 4
| ] T ‘
| Standacd | 0.00005 g : NA
o
The “d” in the graph e of the n which the
test waw perlumod.
Tho rusults of this griph wre bused vpon the absolute valuws of thy ditfutences
fruny tho mwea valee.
Eccentricity

t 2 : 0.0001 g !
Procedure
Calibration Guldeline: EURAMET cg-18 v. 4.0 {11/2015)
METTLER TOLEDO Work Instructior: CP/wou2i2u

This calibration cerfificate contuing measuramants for As Found calibrulivn, No As Left calibration was perfonned becuuse the devics
was nol moditied after As Found calibration, Theretore, results tor As Left cottespond to As Found.
The sensitivity/span of the welghing mstrument was adjusted balore culibration with o built-in weight.

stebeechend 10 teflect the specific use of the weighing device or to

I accordanice with EURAMET c¢g-18 (11/2015), the test loads wes
accommedate specific calibration conditions,

99.9998 g

G L
i As Found | Start 23.6°C End: 245°C | Start49.7 % End: 551 %
As Found Calibration Date: 19-Ja Calibrator: 5. . .
As Left Calibration Date: nA e veasia,
Issue Dste: 20-Jun-2022
Approved Signatory:
14 Kassakon Tassana -
O Santt Jitniyon
O Surachol Sukkate
Software Varsion: 1,.23.0.220 O METTLER TOLEDO ™ Page 1 of §
Report Verson: 2,166 Tin0 t 1 wrlgital dogurtent siad ey nol te parally teproduced wibout e g
Funn Numoer: F103C wrilian penmiasion of Ihe muing Calibration faborstory, Pu-i-b5

99,9099 g [ NA
99.9908 9 ‘ NIA
Y9.9988 g | NIA i
- 1 |
99,9997 g ; N/A |
Maxd | | ‘
i Maxdmum | i !
| Doviation | 0.0001 g | A | AsFound
i
The "¢ in the graph the ility of e rangedinterval In which
the test was perfaimed.
Software Visrsan: 1.22,0.229 WMETTLER YOLEDO Page 2 of 5
Fapant Vi 2168 Jns 16 60 Griginat JocuIment wid ihay N0 Be potilly 1epIugUced without he Q
Form Nutater: F103C wiitlen penmiission of the issuing calibration Laboiatory,

Q
2

b-1- 05



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

METTLER TOLEDO Service ot s oo TH METTLER TOLEDO Service

Remarks

FACT adjustent tunctionality sctivated
Equipnitent condition: Goeod
Nexi calibration according to customer's procedure

End of Accredited Saction

The infornation befow and any attachments to this calibration certificate are not part of the accredited calibration.

Error of Indication
As Found
| Relepncevalia | . Eporolindication K
1 0.0000 y 0.0000 g 0.0000 g 0.12mg |2
2 0.0500 00500 ¢ 0.0000 g 0.13 g 2
3 0.1000 9 0.1000 g 0.0000 y 0.13 my 2
| .
4 05000 g 05000y 0.0000gy 013 mg 2
5 . 1.0000 g 1.0000 g 0.0000 y 0.13 mg 2
6 | 5.0000 g 5.0000 g 0.00005 0.14 mg 2
7 ! 10.8000 g 10,0000 g 0.0000¢g 0.14 mg 2
i
8 | 50,0000 g 50.0000 g 0.0000 g 0.18 mg 2
9 ! 99,9999 g 99,9998 g -0.000t g 0.24 mg
10 1499999 g 19,9998 g -0.0001 g 0.34 mg
" 199.9999 g 200.0000 g 0.0001 g | ~ 039my
ve -
i © As Found
® Asleft
B
g o
<
2 -
N L Fat inproved legibity of the graphics
OV ° el e only ncreashig imeasurement points
B T e e - are shown und rhedsurermnent paints.
i‘j close 1o ze1u dre not displsyed,
g :

Cailtabon Ponts g

The uncertainty stated is the wxpurdud uncertaioty st calibrution obtaned by tultiplying the standard combined uricertainty by the
coverage factor k - which can be larger than 2 according to EURAMET cy~18, The value of the measurand lies willin the assigned range

of values with a probability of approximately 95%.

The user Is rasponsible for maintaining envitonmertal conditions and the settings of the weighing Instrument when it was calibrated.

Test Equipment

Alt werghls used fur metrolugical lesting are traceable 1o national or intermational standards, The weights were calibraled and certified by

an aceredited calibration laboratory.

Waight Set 1: OIML E2
Weight Set No.:
Certificate Number:
Themo Hygrometer
Equipment No,:

Centilicate Number:

WS03
175498

IN281
21H1100

Date of issue:

Calibration Due Date:

Date of Issue:

Calitration Due Dale:

21-Sep-2021
14-Mar-2023

25-May-2021
10-May72022

Software Version: 1,73.0 229

Form Number: $103C

2 METTLER TOLEDO

[his b a1 arignal document and iy nol be partiolty reproduced wifioul the

wetitiors puiniBIion of the iGauing cullbration laboralary.

Pagedof § Soltware Version: 1200229 @ MEVILER TOLELO
O Ruport Vorsion, 2.16.8 Thi i Gn ariginat document and iy 1ot ba parbully reproduced withaut e /
& Form Number: F103C Wit peotisuion of the sty calibration labuistory,

L6~

1o bE 2b-1 - 65
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Callraon Coriats (D METTLER TOLEDO Service

TH2065-082-011922-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Slated is the expanded uncertainty with k=2 in use, The tormula shiall be used tor the estirmation of lhe uncertainty under considerslion of

the wirors of indication, The value R represents the net load indlcation us the unit of measure of the device,

Temperature coetticient for the evatuation of U rmeasurement uncertainty in use: 30108/ K

Temperature range on site for the evaluaton of the measurement uncertainly in use: 4K

1io00000g - 20g | Ui = 0,13 mg + D.00828 mgrg - R N/A i
To optimize the stability of the linesrization, besides of the zero load anly increading measurement points with o lest ioag of $% of the
measiement range or larger are taken tor the catculalion of the linear equation.

Absolute and Relative Measurement Uncertalnty in Use for Varlous Net Indications (Examples)

Net indication’ L0 AsFolind
0.13mg i 0.59%

Attachment to Calibration Certificate:
TH2065-082-011922-ACC-TH
GWPY Certificate

METTLER TOLEDO Service

GWP®
Certificate

.Found

As
Left

As

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

i 0.0220 g | i :
P | i H
| 0.22009 i 013 my I 0.060% :
| i i | i
] 22000 g ! 0.16 mg i 0.006/% i ;
! i | {
| 22,00009 i 0.3t mg | 0.0014% i {
| H N . |
: 220,0000 g i 2.0mg | V.60085% : 1
! N
. ] !
£ X i
7o oe o !
£ A i
% Loy I
5 LS |
I by I
3z . | ] i ;
&
O s . E
b ¢ |
W . o :
o P r vt STRTRRITEY I Yoo yau
Walgting Raryge (%)
Asg Found As Left
Soltware Varsion: 1.23.0. O METTLER TOLEQUD Page 5 of §
Rapott Vissmon: 2.16,0 Thus w i orginal deeunan snd ray oat be partitly roproducad without the (:0/‘:)

Fone Nuniber: F103C witien panmicsion of the ssuing coliorabion laloatory. oL1-y 5

Tosts Partormed: E-’} As Fuud i 1 AsLett i1 Noadjustmentsimodilications made, As Left results
correspond 1o As Found.

Process Requirements

Weighing Tolerance: 1% I Smuallest Net Welght: 0.0500 g Safuty Fuclon 2

Safe Weighing Range

Itk st St (2

LR

Winhrns mia e n

Safe To Walgh

., [ \ Wreiving Henge baf Vot

Cwdiy surney vy
sy oribgnt Pt Wt
[rope—
Vit
Untineesons

WINIL T vabiis B Uy et ontied tas onont ol alion 19sults, e s @t uceriuiny wo v at Wiply o visal segnusonstalon. This graph tlcts As Lait fustitg, uslnus oily A Fowid

et pattonned,

Soflwiasre Veislon: 1.23,0.229 GHETTLER TULEDY Q Page 1 0of 4
Report Varsion; 2,158 Thiz I5 an original documant and may (0t be Foriully raproduced wine e
Forn Numbur: F103C werlten pormission of e issuiey calibiation labortory. Sy 5



Attachment to Callbration Certificate:
TH2085-082-011922-ACC-TH
BWP? Cerificate

METTLER TOLEDO Service

Attachment to Callbration Centificate:
TH2065-082-011922-ACC-TH
CWP® Certificate

METTLER TOLEDO Service

Minimum Weight

As Found Minimum Weight Tabie

Measurement Results
Results Summary

Minimim welghts for diffarent waighing tolerances and safaty factors”

| | Satoty Factor
Tolerance | 1 ! 2 | 3 o 5 10

A% ' 0.13276 g 026775 g ‘ 040503 g | osssrog 1438359 i

ozh 0.06610 ¢ 0.13276 g : 019997 g | oawwg 0.68670 g
0s% 0.02637 g ; 0.05281 g i 0.07939 9 049276 g 0.26775 g |
1% 0013184 | oot ; 0.03960 g | ugstog | 0.13276 g |
2% 0.00659 g i 001318 y : 0.019717 g 003298 g i 0.0861¢ g |
5% 0.00263 g i aooserg ‘ 0.00790 g ‘ 001318y | ooessrg

V’ Passt The delennined minimum weight imeets the tequitement tor the smallest net weight,

As Left Minimum Weight Table

i 4 /. Repsalablity. | | o . Emorof Indication
| As Found v v v
i As Lett v v v
v = Passed
¥ = Falled

&, = Sately Factor not met

Repeatability

. Minimum welghts for different weighing tolorancas and safety factors
Safety Factor

i

Toleranca i ot ; 2 i 3 ‘ 5 ! 10 ;
01% | 13278 g i 075 g | Da40s03g U uesstog 143539 g |
0.2% J 0.060610g E 013276 g i 0.19997 ¢ 033610 g 068670 g :
os% ! 00237y | ooszag I 000938 g ! 013276 g T vaerrsg !
1% 1 001318 g 0.02637 g i 003960 g ! 0.006109 bA2rs g :
2% i 0.00659 y ! 0.01318 g E 00197/ g | 0.03298 g 0.06610¢ f
s% | oouzesg | ooos2rg 0.00790 g i o3y | 0.02637 g ‘

‘/ Pass: The determined minimum weight meets the requirement tor the smallest net weight,

At these nel minimum weight values, the measurement uncertainty of the weighing device is equal 10 or less thar 171 {no safety factor), 172,
/3,175, or 1710 of the required tolerance. The values are calculatod with k = 2 and based on the finear formula of the measurement uncertatnly

of thu weighing device in use.

The safely factor for As Found is always 1. This implies no safely Yactor, As Found testing jooks at the behavior of the instiutmont from the past
urdil test ocourred. For (he past, it is necessary 1o know that the (olerance was met, but not the satety factor, The sefety factor is a proaciive

measure le apply for fulure measurements.,

Notes on minimum weight values n above table:
1.3t "NIAY is shown above, no gppropriate vatue could by cateulsted.
2. METTLER TOLEDQ is niot responsible for the definition of the process requirements,

Test Load: 100 ¢

. AsFoud
Sid, Devistion

Gontrol Limit

L ] 1 ; NIA Rz
I . | [ v e
i 0.00013 g | . | v . v
0.00005 g 0.00005 g
0.00025 g v v
2% 0.00050 g v v
b 0.00125 ¢ v v

“The calculated standard devialion value Is below the rounding error of the butance. The 0.41°d rule Is used for the sssessment of this

wst and the i of the min waight

The weighing tolerance is met if the standard deviation ts less than of equal t the cuntgsponding control fimit.

Eccentricity

Softwaie Verton: 1 23,0229 WMETTLER TOLEDQ // 3 Page 2 of 4
Raporl Vasion: 2,164 1his 15 4 onginal decurnant and may nat be partialy repoduced withoul ihe
Fotn M F1030 writlan permiosion of the tGsuing cahitrubon leworatory.

Gt Numbor S)- B

Test Load: 100 g

. fefownd ,
Deviation

Devlaion

Tolerance Conrol Limit

C1% | 0.0500 g
0.2% 0.1000 g
: 0.5% 0.2500 g I
0.0001 g 0.0001g
1% i 0.5000 g
2% 10000 g
5% 2.5000g

The weighing tolerance 13 et if the deviation s less than or equul 1o the corresponding control limit.

Soltwasrs Veslon, 1.23.0229 W METTLER TOLEDO Page 3 of 4
8 This 15 an caginal ducurmant und iy 5oL be purlially 1Eproducad wiho:t the ('Q
Foren Muinter: F103C wiitten purtiisalan of 1y fsuing Cebbration (@oonatory,

Loy -bb

Hepor Vanuon: 2.



Altachment to Calibration Certlficate:
TH2065-082-011922-ACC-TH
GWP* Ceniiticate

METTLER TOLEDO Service

Error of Indication

As Found
Rofeiaiics Valie ;
0.0000 g 000009 | NA N/A
50,0000 g G.0000g | 0.0250g | 0.050Ug
L 99,9999 y -0.0001yg | 00500y | L.00Ug
1499999 g | -0.0001g | 007509 | 0.1500¢
t H i H
| 198.9999 9 0.0001g | 010009 | 0.20009
v v
As Left

} 000009+ 0.0000g | N
| 5000009 | DOOUOQ | 0.0250g | 0.0500g
U 9090009 | -0.00019 | 0.0500 | 04000
! 149.9999 i 0.0001 g 0.0750 g I 0.1500 g
1999999 | 0.0001g | 0.1000g | 0.2000¢
il v v

01250 ¢
0.2500 ¢
0,3750 ¢
0.5000 ¢
v

0.1260g
0.2500 g

0.37509

0.5000 ¢
v

0.2500 ¢
0.5000 g
0.7500 g
10000 g
e

0.2500 g

0.5000g

075009

1.0000 g
v

Confrollimits for various welghing tolera)
. pabuilie M

0.50009 & 1.2500

1.0000g | 25000

150009 | 375009

20000 g \ 500009 ‘
v v

nise
2%

050009 | 125009 |

100009 | 25000 |

150009 | 375009 |

200009 | 50000 |
v v

L
L

The weighing tolersnce is met if the errar (of indication) for each lost point is fess than or equal to the corresponding controt

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

Satware Yorsion: 1,73.0.220
Report Varvion: 2,168
Form Number, F103C

CMETTLER TOLEDO

Tris s An originial docurmant und 1y nel by purtislly reproduced vethout ne

wiltlen permisaion of tie hasuing calibration lasoatory,

Page 4 of 4
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Service Dale: 2022-01-19
Docurment Numbas::

ENVIRONMENT RESEARCHATECHNOLOGY CO., LTD

THZ2D05-164-011922-LABBalancoHR

METTLER TOLEDO

25114 Mou 8, Soi Chinaket 1, Ngatnwonywans Rd., Touhgsongho aanrn, Luksl, Bangkok 10210

Ramita Tuengttat

Device Detalls

Balance Health Report

tdunufactuien Meattle: Tolgdo [Accussury
Model; MS204TS Accessory 20
Seriel numbaer: 8547728937
- Waight et tor rouling teshing: Yas/
Firmware: 3.60

Histor

=1 yoar

Instrument in vso: Yos Last provontive i
Instrument pga: 3-10 yoars Last <1 your
Spoto pants avallable: Yos
Requlutions: S0 Last minhnuse waight detarmination; <1 year
Progess (olerance in %: 1%
Spuwliest sample nat weight: 0.0500 g Routita tosting performod: Yes
Check List
ranmental Conditions 0 ctio okt

Reom temporature fluctuntion v Lovalling v
Exposure (o direct sun v Cluunlinuss 4
Vibrations v Ce - INiSsityg pans sog femarhs v
Draft v | Setings oplisizud tor gparating envienment v‘
Dirt or dust | othu - ubjuctions notod us additional renrks —
Slatic v crioal Component ;

o ompe oK Powar supply v
Dralt shiald v Sliding door drive v
| Welghing pan position v Intermul weight drive v
Housing v |pispiay v
QOthor - ohjections note as sdditional tornurks - Other - abjuctions poled 43 romarks -
Recommendations

Untnslali nstrue

[dantify sale walghing range

Reptuca instrunient

GWP veritication / risk agsessment

Raplacy { add patls (sve sdditional reminrks)

Provanlive muintunisnce

Onsite repair

Porlornt routine tosting with les! weights

Dopot 1wpuit

Usar training

Use of uceessonlus ($e0 additional remarks)

Contact Name:  Rumiita Tavngthm Poslilon; NIA Phone;  D8G8334490 Emall  nwnta@@enviressarch.coth
ddiional R Reoo datio g Dotalls

Oata; 19-Jan-2022

Name; Suwichy Choykamchu

|Slgnature: ;:":‘:m-—-ﬁ. [

This is not & cartificate.
It should nol be used fo interpret tingl reaults for the testing of these devicos,
Lagend; v GoudiPuss b Noeds Attention ¥ BaaFail = Not Applicably

HAGH - BAGIL Ll Rut,, Barsing Tai SubrDsigl, Buoga Dlatiiot, Bunghol 16260, 440 2723 U302

MT-THSUVIOSUpIREDILEUHS
eIt Coul

METTLER TOLEDO Service

Rupuet Vorion: 1.13, Sallwarn Yormon 4.26 2 19, Boge 141, 9 METTLER TOLEDO
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TECHNOLOGY PROMOTION ASSOCIATION (PHATLAND-JAPAN)
CORPORASE SERVICES 3 EQUIFMENT CALIBRATION AND TENTING SERVICES

2, 7N 5 0 s
3343 PATTANARKARN ROAL SO IS, SUANLUANG, SUANLUANG BANGKOK 10250 bt NSC-T|S|~T(§%7025 Equipmcl"lt . ncubator Cert. No.: 29TM4
VEL 9277200027 FAX, 0-2719-948 CALIORATION sv Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2201-00060N-5
Procedure Used :-
Cert. No.; 22TM4 Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
Page.: 1 of 3 method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

Certificate of Calibration

The temperature scale used was based on ITS-90,
Condition of this result of calibration

1. Reference standard instrument:-

Equipment : incubator
Instrument Model Serial No. Cert. No. Due Date
Manufacturer : Binder 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.
Mode! : ED 115 3. This certification is traceable to the International System of Unit.
Result of Callbration :- (*) Without Adjustment
Serial No. : 950433 Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
ID No. : ERTC-L-In.-009 /| Beginning Finished
R “ Temp. (°C) 26 26
Submitted by : Environment Research & Technology Company Limited 1 1 REL.Humid. (% ) 59 61
25/114 Moo 6 Soi Chinaket 1, 1 3 AC Supply ( Volt ) 221 222
Ngamwongwan Road, Toongsonghong, Laksi, C? -
Bangkok 10210 " g i g Position - Ref. Std.
Location : 408/2 ﬁaax]ﬁﬁﬁmmwa'wnnﬁYzJal"ga s & . ig 0 1D No.:
W&,xbm/iL°/h 1 18-14RTD-01
Received Order : 5 January 2022 2" 2 19-14RTD-02
Calibration Date : 6 January 2022 w 3 19-14RTD-03
Ambient Temperature : (26+10)°C Probe Installation Details : Dimension of Chamber : 4 19-14RTD-04
Relative Humidity : (50 £30)% a= 50 cm D= 050 m 5 _19-14RTD-05
b= 50 em W= 0.60 m 6 18-14RTD-08
Calibrated by : Khit Ruttanaprapachai o= 50 cm H= 0.50 m 7 21-14RTD-07
oy a2
ref. - -
Approved by : % ‘ =
Approved Signatory
(/) Pornthippa Tameyakut
(4 ) Malee Butkruea
{ ) Suwit Imjai
issue Date : 19 January 2022
The Uncertainties are for a confidence prohability of approxinately 5%
Fhiv vecnticats may sot be reproduced other o in Sub), cacept with the pio watien -~
Approsal of the heid of Corparate Services 3 @ Equipuiens Cifitaistion sd Tosting Services. e
‘ 2) ol
&/ Sb-}-b5
WY el
S 21089977

A 0036711



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 uuc* uuct Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
<) (c) (°c) (£°C) c) (*c) (£°C) L
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 35.019 34,925 34.979 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 ternperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperalure 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 muitiplied by a coverage

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