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Baromewic Press. (hPa) 85

TSP High Volume Sampler Calibration

Verification Report No.
S02300185-£002 -TSP 01

Cnslie
Ste Juumacematafon |
utm 517275 E 6640 to: 26 Jul 23
Sampler : Technics
Recorder: ECRDCPRA169240 — Approval

CONDITIONS

Corrected Pressure (mm Hg): 7133
Tomperature (deg K):
Carrected Avg Press. (mm Hg).
Average Temp. (deg K):

Temperalure (deg C): 30.0
Average Press. (nFa): 1013.0
Average Temp. {deg C). 300

CALIBRATION ORIFICE

Qstd Siope
Qstd intercept
Date Certified

Brand: Tisch Environmantal, inc
Model: TE-5025A

Seriai#: 75
~ CAUBRATIONS — ]

H20 Qstd iC LINEAR

(n) {m3/min) (chart) (corracted) REGRESSION

1046 1543 4596 Slope = 224116

548 1,463 48,04 mercept =  15.2723

731 1293 4420 Cor. coefl =  0.9996

452 1021 3843

326 ocsn B0 3459 # of Obsarvations: L]

&8

—
Range of Chart] 4
#t1.1-1.7 m3min [

-
»
-

26 July 2023

MAFrInamansaunaden aazdunadey yINMaunYasEa s
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TSP High Volume Sampler Calibration

Onsile
Sie.
utM
Samgler
Recorder.

Tewennaisusivaud
47PN 1517
ETSP#a4

26 Jul 23

ECRAN

Approval

CONDITIONS

Verification Report No.
$02300195-E002 -TSP 02

Baromelrc Press. (hPa)
Temperature (deg C)
Average Press. (WP

10130

Average Teme. (deg C): 30.0

Correcied Pressure (mm Hg) 713.3
Temperalure (deg K). 303.0
Corrected Avg.Press. (mm Hg) 7568
Average Temp. (deg K). 303.0

CALIBRAYION ORIFICE |
Brand Tisch Environmental, nc Qatd Siope 204738 |
| Model: TE-5025A Qsid intercept 003733
SeriaW: 758 Date Cortifad 18 Jan 23
[ CALIBRATIONS
Flate or W20 Qsta c LINEAR |
Test# (in) (mdimin) (chart) (correcied) REGRESSION
1 1048 520 4966 Siope =
2 812 450 4612 Intercapt =  16.0207 |
|
3 7.35 460 4420 Corr. conff=  0.9947
4 458 400 3843
s 326 360 34.59 # of Observations:  §
ge of Chart] 42
8 1.1-1.7 mimin| 54
- —
g -
26 July 2023
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PM10 High Volume Sampler Calibration | [

PM10 High Volume Sampler Calibration

Verification Report No.
SO2300195-£002 -PM 01

Verification Report No.
S02200195-E002 -PM 02

‘ P = Onsite
Site: Tratuungoivmetaviun Site Tsamunmensuand
UTM : 47P N 1517275 E 664662 Dete: 26 Jui 23 um

Samplor: EPMET Technical Sampler. E
Recorger. ECROS01618124 Approval Recorder

CONDITIONS “CONDITIONS

Date: 26 Jul

Technics|
Approv

Barometric Press. (hPa) 945.7
Temperature (deg C) 32.0
Average Press. ("Pa): 1013.0

Average Temp. (deg C): 300

Barometric Press. (hPa) §51.0
Temperature (deg C): 30.0
Aversge Press. (hPa) 10130

Comected Pressure (mm Hg): 713.3
Temperature (deg K): 303.0
Corracted Avg Press (mm Hg): 759.8
Average Temp. (deg K)

Cotrected Pressure {mm Hg)

Correcled Avg Press. (mm Hg). 759
Average Temp. (deg K) 3

rage Temp. (deg C) 300

CALIBRATION ORIFICE [ CALIBRATION ORIFICE
Brand. Tisch Environmertal, inc i Sage Brand: Tisch Enviranmeneal, Inc Siope 127578
Model: TE-S0254 Intercept Modal: TE-50254 Intercept 02
Seria. 759 Date Cariified SersW: 758 Date Certified 18 Jan 23
CALIBRATIONS B - CALIBRATIONS |
Plate or H20 Qs | C LINEAR 1 Plate cr Qa | c LINEAR
Test# (in) m3min. {chart) (cormecied) REGRESSION Test# () {m3imin) {chart (corrected) ESSION
1 7 1.391 48.0 Slope = 174113 1417 46.0 30.16 Slape =
2 685 1.3 440 Intercapt = 53566 2 6.28 1.306 440 2885 Intercept =
3 532 1.1 40.0 Corr. coefl= 09922 3 522 11 400 265.23 Corr
4 478 1133 80 SFR+ 1204 4 422 380 249
5 386 1.022 36.0 SSP= 4037 5 325 M0 229
# of Ouservations: 5 ! # of Observations:
Range of Chart] 38 Rarge of xinanJ 3%
MSFR+10%| 43 v st SFR £10% 43
- x y
>
- =
| i
1 i
| {
T o o e et st b et
= www.evltesting.com = www.evltesting.com

MAFrInamansaunaden aazdunadey yINMaunYasEa s
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Verification Test Report

Ol P

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Envirenment:

Reference Standard:

Report No.:

S02300195-E002 -SLM 01

L Onste. LTM 47P N 1517275 E 664662

26 July 2023

Tedoungavmaiadiou
Sound Level Meter
PULSAR

44

2199

Temperature 25 ¢ Humidity 72 S%RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No. 1351075

Date of Calibration : 16 Mar 2023

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) {dB) (dB) {dB)
2378 93.58 -0.20 9378

Al 01 022566

B evite

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

| Verification Test Report |

L] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
SC2300195-E002 -SLM 02

+] Ongite UTM : 47P N 1517318 E 664890

26 July 2023
Tsamonnaiudvwged
Sound Level Meter
PULSAR

44

2198

Temperature 25 'C Humidity T2 %RH
Acaustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No. 1351075
Date of Calibration : 16 Mar 2023

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (d8) (dB)
93.78 93.70 0.08 93.78

This repot shall o

sen el 011022865

B wwwevit
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[ RECALIBRATION |

DUE DATE:

January 18, 2024

Certificate No. :

Submitted by :

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

Certificate of Calibration

66-200066-1 Page : 10of2

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA125-18
Serial No. 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g
Environment : On site calibration was carmied out at the B304 Balance Room, Envilab Co,, Ltd,

Date of Recelved :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Amibient Temperature : (21.710220) °C
4701047.1) %

(1015.0 t0 1016.0) mbar

Relative Humidity
Air Pressure

01 March 2023

01 March 2023

04 March 2023
Akaradath Thippichai
In-house method CAL-M200! based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceshle to the Intermlicnal System of Unles

Standsrd Weights

1D Ne, Cert, No, Dz Date

10 Nov 2023

Tracsability

National Institute of Metrology (Thailand), (NIMT)

E261-B2624

AH: callbrator manometer reading (in H20)
AP: rootsmeter manometer reading (mm

=

Ta: actual absolute temperature (°K)

Callbration Certification Information
Cal. Date: January 18, 2023 Rootsmater S/N: 438320 Ta: 294 K
Operator:  Jim Tisch Pa: 750.1 mm Hg
Calibration Model #;  TE-5025A Calibrator S/N: 0759
Vol Init | Vol.Final | AVl AaTime ap
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3960 32 ¥
2 3] 4 1 0.9950) 6.4
3i 6} 1 0.8850) 8.0)
| 7 8 1 0,8450) 8.8
5] 10[ 1 0.6950 12.8)
Data
Pa \( T .
Vstd Qstd AH\-pzia) *’F‘ o "AHi Ta/P;)
(m3) (x-axis) (y-axis) Va (x-axis) (y-auds)
0.9961] _ 0.7135 14145 0.9957] _ 0.7133] 0,8854]
0.9918] 0. 2.0004 0.9915]  0.9964 1.2521)
0.9897] 11183 2.2365 o.mal 1.1179) .
0.9886! 1.1700] 2.3456 0.9883]  1.1695]
0.9833 1.4067 2.8289 0.9829]  1.4062]
m= 2.03736
STD X QA
Q = ~0.99997_
Vstd=|aVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[aVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For q; flow rate
Qstd= w(( [an‘-&—ﬁlg-))n) ] Qa= um(( [an{Ta/pa ))a)
tanda ons
Tstd:|  298.15 K RECALIBRATION
Pstd:! 760
= ‘EE:" L] USEPAT annual rec per 1998

40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in

[Pa: actual barometric pressure (mm Hg)

the Atmosphere, 9.2.17, page 30

MAFrInamansaunaden aazdunadey yINMaunYasEa s
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Certificate of Calibration

Certificate No. : 66-200066-1 Page : 20f2
Certificate No. :  66-410024-1 Page : 10f2 \
Result of Calibration : Without Adjustment

UUC Conditlon As-Recelved :  Good Submitted by :

Departure of indicstion from nominal value

Nominal Value Correction Uncertainty . :
Equipment : Digital Thermo-Hygrometer
@ (g) t®
| Manufacturer : Jedto Model : HTC-1
0.1 0,0000 0.000083 ° op
Range Temperature : NFA C Resolution :0.1 "C
0.5 0.0000 0.000084
Range Humidity N/A  %R.H. Resolution :1 %R.H.
1 0.0000 0.000085
Serial No. : PONPES5852094 [DNo. : ELABTMHTCI0003
2 0.0000 0.000099
5 0.0000 0.000110 Environment : Ambient Temperature 23+ 2) °C
10 0.0000 0,000092 Relative Humidity (50 % 15) %
20 0.0000 0.000120
Date of Recelved : 08 March 2023
0 0.0000 0.00012
Date of Calibration : 09 March 2023
100 0.0000 0.00020
Date of Issue : 09 March 2023
120 <0.0001 0.00038

This result of calibrtion was found accurate as shown on date and place of calibration anly. Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

This reported uncertainty of measurcment was based ca a standard uncertainty muliplied by & coverage factor k= 200, by compared with standard probe sensor h dity/temp e into humidity/ chamber,
BRCY )t S AONasncs of tpposiuiisty 198 Reference Standard Instruments This certification is traceable (o the International System of Undts
Eccentric emor Load test : 20 g m Digital Indicator with Standard Probe Temp&Hum
A B C D E : B E l)} 1D.Ne, Cerl No. Due Date Traceability
00001 00001 00000 0.0000 0.0000 I3 \A// 400034 & 400036 SO-H-00021/66 11 Jul 2023 Success Gateway Ca, Lad,, Accredited by TIST Calibration No. 0268

Repestability Load test 100 ]
Stdev. 000004 g

a a P v - v 2 o g N5-88
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIQYNHATANTAT
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Certificate of Calibration

Part Number- EO4NIZSE156A00V3 Reference Number.  160-402021734-1
3 > Cylinder Number EBO140762 Cyfinder Volume: 144.4 Cubic Fest
Certificate No, : 66-410024-1 Page : 202 Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 - Valve Outiet 660
UUC Condition As-Reselved 1 Good Gas Code CO.NO,NOX,S02, BALN Certification Date:  Feb 19, 2021
Result of Callbration :  Without Adjustment iration Date: Feb 19, 2024

Coomence with “EFA Tcasbity Proman! for Assay ard Carsfication of Gewsous Caltvaticn 5

Function ¢ Temperature measurement provadures heed. Analytioel Mulodology Sous nol fequine commction for analytical interferenca. This cyfisder hes o lal anatytical
3 conficence lewel of 85%. Thase are =0 sigrificant impurbies which affect e use of Tis Doy nixtas, Al concestruiins w6 on
Reference Humidity @ 50 %R.H. MOTOR Dasia s olhawise ot
Do Not Use This Salow 400 palg. e 0.7
Standard Temperature UUC Rending Correction Uscertainty ANALYTICAL RESULTS
o) ("c) o) ¢y Comp Actual Protocol  Total Relative Assay
Concentration Concentration Method Uncertainty Dates
2500 250 0.0 046 NOX 45.00 PPV 44.88 PPM G +/- 1.4% NIST Traceable 021272021, 021122021
NITRIC OXIDE 45.00 PPM 4482 PPN Gt - 1.4% NIST Traceable 021122021, 021102021
SULFUR DIOXIDE 45.00 PPM 4536 PPM o1 +-1.1% NIST Traceable 02122021, 021902021
CARSON MONOXIOE 4500 PPM 4500 PPM Gt +/-1.0% NIST Traceabin 2182021
NITROGEN Balance f . 4
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Result of Calibration :  Without Adjustment NTRM 200611-04 CCTa7968 45.32 PPM NITRIC OXIDENITROGEN 0% Fed 02, 2025
PRM 12386 591 PPM AIRINITROGEN DIOXIDE 20% Feb 20, 2020
Function : Humidity measurement GMIS 124206886 4,028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
s ? NTRM 0141708 4857 PPM SULFUR DIOXIDENITROGEN “10% Jun 20, 2022
Reference Tempeniture @ 25 C NTRM 08012349 KALDOATIS 4857 PPM CARBON MONOXIDEMNITROGEN sas% Jun 07, 2004
Standard ﬁ“"m“) vue Rt&dmﬁ Correctios Uncensinty The SRM, PR GM o wSove 5 I wfareoce 1 the GNIS saed in the. wrd not of be
—— m——
(%RH.) (%RH.) (HRH.) (2%RH) ANALYTICAL EQUIPMENT !
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
50.00 i ! 22 SIEMENS UL TRAMAT 6 NTKDS579 NOIR, Jan 27, 2621
Nicalet iS50 FTIR AUPZ010245 NO FIR Feb 11, 2021
Nicalt IS50 FTIR AUP2010245 NOZ FIR Jan 21, 2021
Nicolet IS50 FTIR AUP2010245 502 FTIR Jan 21, 2021
Triad Data Avallable Upon Request
NOTES
Gross Weight 28,4 Kg
Remack =

Net Weight: 45 Kg
PO# 5221000405

2104

UUC : Unit Under Calibration

This result of calibration was found scourate as shown on date and place of calibration only.
This reported uncertsinty of measurement was based on & standard uncertainty mubkiplicd by a coverage factork =2,

providing a level of coafidence of approximately 95%

MAFrInamansaunaden aazdunadey yINMaunYasEa s HW5-89
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

| S02 Analyzer Verification Test Report

SO2 Analyzer Verification Test Report |

Calibration Report No.: AP-S6607005
Calibrated Date: 1-Jul-23

Calibration Report No.: AP-S6607003
Calibrated Date: 1-Jul-23

L opm [ onsite
: 22
g —
Dot
Time
;(:gc L PPB 500 500
Statabty (Zoro Gos) PPO [ 02
Samge Flow il 637 620
(PMT Detoctor e 242 242
[Norm: PMT Detocior w X w5 =
[400-900 conesane [ 30
2500 (+- 2 = T = .
[RCELL TEMP 50 (+ 1) Dreeges C 50 50
[BOX TEMP il 20-40 Dreages C
PMT TEA 7 (+1) Dreogoe C
UV lsmo 1000-4900 e B B
[amp Rase T %
STR. 7.._,';'1 I/LC"C Gos) — <100 [ A-’P‘U 7777777
Durk PMT 3 (-50) - (+200, '
Daklomp feso -z | o
20-30 canmtant IN-Hg-A
2000 (+/- 500) "
“[coa (- 280) PPB Bl
1(+0.3) -
< 250 W
ISttty o Zoeo <02 )

| Ststulity ot Span

< 2 ppo @ 400 ppd

aro Gas (0.00 PPB)
[Soan Gas (400 PPB )

MAFrInamansaunaden aazdunadey yINMaunYasEa s

2+ 5% of Rangs

[ pm [ Onsite
Instruments Information Page:1/2
Analyzer Type: S02 Analyzer Manufacturer API
Model: 100A S/N: ESOAI100E01002
Calibration System
Callbrator Unit Standard Gas
or C101 NO Conc 44 68 PPM
SIN: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__27.5 'C Humidity.__55 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
V] {20l —EED) Ae) {pe)
Before| 0.0 76 76 400.0 411.0 14
After 0.0 1.3 1.3 400.0 409.0 1.1
Single Polnt Callbration Chart
500
400 /
- o et
=
£ /
i 200 / T
100
0
0 Raferonco
his report shell not be reproduced except iInful.without 1

W5-90
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| SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6607003
Calibrated Date: 1-Jul-23

1pm ] onsite
22
I — = S i
o 1-Jul-23
[Nma 1345
Range 55 - 20000 [T 500.0
Etatitty (Zaro Gas) < 0.2 PPB (X
Barcle Flow <0 (- %0) caimin 5910
[PMT Detector b - 5000 m 610
Poarm P P - 5000 mv § 052 ]
420800 constant €07.0 8070
500 (+)- 200) mv R =
ko (+- 1) Drasges C 500 CTH
-~ Dreeges C 40 34.1
7 (1) Dreegee C [ 80 i
o 1 0PO-4600 v 1981,0 R0
—— 0-120 % 2 826 E*
TR, Light (Zaro Gas) <100 PP 617
Dk PuT T ko200 my 3 36
Dark lamp -60) - (+200) " %5 570 -
[SAMP PRES [20-30 contant "N MHg-A 83 293
PMT Vais [2000 (+1- 500) v 1682.0 2044 0
JS02 Conc 1000 (- 250) PPe 10 L11 0 =
o ~ | (- 03) . 1104
502 Orfoat 250 7 T [N
Ktnbisty at Zeeo I P8 2 - 02
Stabty at Span < 2 ppo @ 400 o0 PPy 02 02 ——
ar Gaa (0.00 PPE) 0 ppd 78 13
Gas (400 PPB ) 400 it 4110 4090 + 5% of Range

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

| NOx Analyzer Verification Test Report

Calibration Report No.: AP-NEE0T0CE
Calibrated Date: 1-Jul-23
B PM a Onsite
Instruments Information

Page:111

Analyzer Type: NO/NOZ/NOx Analyzer
Model: T200

Manufacturer API
S/N: ENOAIT20002487

Calibration System

Calibrator Unit = Standard Gas
Dilutor Model ESA MGG 101 NO Conc 44 68 PPM
SIN: 792 S02 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 192024 EB0140762
Environment: Temperature__ 272 'C Humidity __54 %RH
‘alibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (pob) {ppb) (ppb) (ppb) Drift%
NO 85 a0 85 4750 400.0 . 7
NO, 19 00 | 19 1.0 00 0.1
NOx 10.4 0.0 104 4160 400.0 2.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) {ppb) {ppb) (ppb) Drifti
NO 05 0.0 05 4020 | 4000 02
NO, 02 ko 0.0 - 02 40 0.0 05
NOx 0.7 0.0 0.7 406.0 4000 0.7
Single Point Calibration Chart
450
g 400 1
< 350
& 300
H 250
¥ 200
z 150
z 100
50 +
o
y all ot be reproducad axcepT infulwithe




SLMsAanuasdeuRanNaunadensz il 2566

Fa '
Tﬂﬂmssxnmmmmaﬁmngamww A9 (ﬂiﬂ/dl 1)

| NOx Analyzer Verification Test Report |
Calibration Report No.: AP-NEEU7008 Page:1/1
Calibrated Date: 1-Jul-23
E pw U onsite
Duin Juk-23
Tima 13:20
Range 0,00 - 500.00 FPR PPe 5000 5000
Sttty (Zeev Gas) < 0.2 P8 05 02
Samoc Flow 500+1- 50 ccimin aTe0 10
(Ozone Fiow 6080 ceimin 760 760
JPNT Detctor 0-5000 v 245 622
AZERD 20180 ™ 04 615
hvPs 405800 constam v 5390 838.0
loces 2500 + 200 v > .
JRCELL TEMP 60441 Dreoges C 50 50
[pOX TEW 7035 Orweges C M5 05
[PMT TENP 7 411 Drvages C 70 [zl
25 TEMP 50w 4 Dreoges C . 3
IMOLY Tamp 315 +1 5 Diwsgee C 3150 3144
[RCEL PRES 1410 corant N-HgA 420 790
[samp PrES 20-30 conmant IN-HgA ) 26
INO siope 1403 125 1.002
INcu Slope 1 v-03 1232 1.048
INO Offost L1010 + 150 mv 450 850
INOx Oftset 1010 + 160 v 500 1.5
7 S ™ - 8 NSRRI Tt i
e i L fys 1 iRsl LS i {3 (el M i
2ovo Vialue NO 0 ppb [T s
NOx 0 PRt 104 or
Somn Value NO 400 b 4150 4020
NOx 400 ppb 4180 4080

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

NOx Analyzer Verification Test Report

Calibration Report No.: AP-NG607003 Page:1H
Calibrated Date: 1-Juh-23
= M ¢ Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20002470
Calibration System
Calibrator Unit —Standard Gas
[ Dilutor Model ESA MGG 101 NO Conc 4468 PPW
SIN: 752 502 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500
SIN: 644 Expire Date: Feb 15,2024 EB0140762
Environment: Temperature__27.6 "C Humidity: 48 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Vaue Drift Reading Value | Expected Value
(ppo) (ppb) (ppb) (ppb) (ppb) Drift%
NO 17 0.0 17 2402 | 400 250
NO; -0.2 0.0 0.2 08 ] o0 | 02 |
NOx 1.9 00 -1.9 241.1 400.0 248
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Vaiue
(ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 53 0o 63 3989 4000 00
|_NO; | 02 00 02 > . T T— T 9 W © 2qm—
NOx 5.1 0.0 5.1 401.3 400.0 0.2

Single Point Callbration Chart

W5-92
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I NOXx Analyzer Verification Test Report I [ CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6607008
Calibrated Date: 1-Jul-23

2 rianamana

Calloration Repor Nt~ -43007003 PaGET

Calibrated Date: 1-Jul-23
D em [ onsite

2 py O Onsite

Instruments Information Page:172
fs il ren A ey e 2 3 Analyzer Type: CO Ana‘yzer Manufacturer Environnement SA, France
L 123 Model: CO12E S/N: ECOESACO12E204
Time 1010
Funge 00 - 500 00 PPE PP 500 500 2 ti "
[Staditty (Zero Gas) j< 02 PPB 0.5 02 callb on s —
Sample Flow S00+/- 50 ochmin 511 42 Sallbrator Unit > Gas
B ~r — - - Dilutor Model ESA MGG 107 NO Conc 44 68 PPM
— - e -~ SIN: 792 802 Conc 45.34 PPM
o .. o~ e ~ ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
JAZERO 20150 mw 542 M2 SIN: 644 Expire Date: Feb 19,2024 EB0140762
HvPs 400000 corstant v 81 819
bcPs 2500 +1- 200 mv - - Environment: Temperature__26.1__'C Humidity:__52__%RH
JRCELL TEMP 50411 Dreogee C 50 50
BOX TEMP bo-3s Droagee C 397 28 Calibration Report
PuT TENP 7+ Droegee C 1A 71 Zero Span
zs TEMP 50+ 4 Droogee C . - Status | Reference Reading Drift Reference Reading Orift%
JMOLY Tomp 318 +1- 5 Drsegeo C 3164 150 ) £r i,/ 8 (i - ]
JRCEL PRES 4-10 contant INHg A 10 10 Before 00 1.521 1.5 450 a7 | 14 b
SAMP PRES 20-30 contunt IN-rig-A 200 294 After| 00 0.200 02 45.0 4541 ___os
INO Sicpe 1 +-03 0820 0.801
Pax Slope t«-03 O 8ey oe12
JNO Offesdt 10 1o « 150 v 102 153
INCx Ofant 10 1o + 150 mv 20 -34 "
- - L — — Single Point Calibration Chart
5 o Lo « 4 s L ) i
|zero Value NO 0 ooty 17 53 :2 N
NOx 0 =) 19 51 40 = T —F Za
an Valo NO 40 oo 407 396.9 i 35 1 ————
NOX 40 : : ° ”
% oo 2411 013
4 25 v
3 20 4 — f S — \ e e s Ao
15 =

Reference (PPM)

his report shall not be reproduced except hfulwitheut the witt

xeept infulwithout the written ap

a a 72 v 2 Y a Y s
MAIBIINIATATTULIAADN AUSTAULIAADN UH1INYIQYNHATANTAT W5-93
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| CO Analyzer Verification Test Report

Calibration Report No.: ES-CE607008
Calibrated Date: 1-Jul-23
= pm [ onsite

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

| CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6607002
Calibrated Date: 1-Jul-23

Date | 1wz rime | 100800 |

” . copbe PR A treri y & bhord Sivial |
Option . 00 mv +5 V Sensor 5 v
b33y’ 33 v 28V 242 hd
"2v s v +5V ';1 v
424 V v | m [
WM ——— - =y T T I L
IR currart ratao 8847 mA Pose current 6182 mv
6p«mu| T. ) 480 dog.C Pose T. 242 deg.C
Measure sig - 506.4 mv Refer Sig 456.4 oo
Min sig. M50 my Max Sig 2840 w
[Sampio ol 3 . ~— T
inst. Ratio 1.109 Ratio 1108
Ref, raito 1108 N Internal Temp. 289 _o;q c
[Sm—rceh-mr\ ;BT) deg.C Gas Presure 997 hPa b
oo el
Up Presue 8470 WPa Flow 59 1)

MAFrInamansaunaden aazdunadey yINMaunYasEa s

) pm Onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E S/N: ECOESACO12E205
Calibration System
Calibrator Unit Standard Gas
3 Dilutor Model ESA MGC 101 NO Conc 44.68 PPm
SIN: 792 S02 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EBO140762
Environment: Temperature 278 ‘C Humidity, 55 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drt%
(2] [ i) PPV (PPN
Bef 00 | 2456 | 25 450 4520 02
| After] 00 0.522 05 450 4500 | 0.0
Single Point Calibration Chart
50
45
40 4 —
s 3 pe—
g_ 0 - e dutow
£ 2 ————
20 v ARG
2 15 ,»/
10 - -
sl
L) s
Rafarence (PPM)
his report shall not be reproduced excegt Nfulwithout the wi

W5-94
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[ CO Analyzer Verification Test Report

Calibration Report No.: ES-CE607002
Calibrated Date: 1-Jul-23

7 pm [ Onsite
22
2 E = e frer 13 TS <
|Analyzer Signai Values = . e ot = 3
Dute [ 1us2a  frime 1000 | |
Option 0.0 mv +5 V Sensor 5 v
b33V B 33 v 424 V 242
12V o 7"8 v +5 51 v
Loy 14 mv )
S T — 'y e -
R current ratao 8847 mA Pbse cumenm 618.2 ) i"’,_
O;bal ; ) 480 deg.C Pose T. 242 deg.C
Measure sig 1 506.4 I mv Refar Sig 456.4 mv
™ sq_r o | w0 - mv IMax Sig. 2840 mv
il g b Ao A m & '_ i R e o =t <3
inst. Ratio 1.109 Ratio 1.105 ]
'HT;.;no T 1.109 nternal Temp. 289 deg.C
Source Temp 480 deg C Gas Presure 99'; il hPa
Up Presure 947.0 nPa Flow 59 h

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

MTC Mo. EE BP

Request No. 2

CALIBRATION CERTIFICATE

Submitted by : Envilab Co. L1d

Address 54 1 Soi Bangkhae

Calibrated al Elsctricil and Elecironic Stnndards Laboritory, Industrial Metralogy and Testing Service Centre
Soi 1C, Bangpoo Industrial Estate, Sukl Rd., Muang,

Instrumeni Calibrated Ambient Environment

Diescription i Sound Le ulibraiton Temperature H23+ 3%

Manufaciurer : Bruel & Ejac Relntive Humidity (50 4 15) %
Muodel 4230 Ambient Pressure (101325 + §.500) kP
Se 1351075

Standards used :

2] ol instrument was

Calibratlon Frocedure: CP-102-04 based on [EC 609 . The sound pre

ped by standard microphone a1 insert valtage technigue,

ic Standards

This instrument has been calibraed sgatst sindards maintmined ne Elecirical and Elecive

Labovatory (EEL), which ave traceable o the ol Systemn of Umits through the Nangaal |nshimie of

tion on actual res mtached herewith amc yuoted refer (o the

imeasured values only,

Drate of Recelpt 14 Mu, 2023

Date of Calibration L6 Mo

fb}

=T

T e A

ained fromi the govemos of TISTR
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Request No., 21-66/0381

factor k = 2, prov

he reported expanded uncertainty is base

el of confidence of approximal

pon a standard u

Nominal Output of Unit Under Test

MTC No. EEL. BP. 7010366

wertainty multiplied by a cov

94 dB re 204Pa at 1000 Hz

Acoustic Output in dB re 20puPa , Corrected to Reference Conditions ; 101,325 kPa 23.0°C and 50 %RH

3. Total distortion

Note : 1. No adjustment

a a 72 2 a o
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁiﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Nﬁ1’3ﬂﬂ1ﬂﬂ!ﬂyﬁ5ﬂ1ﬁﬂ§

Issued by : Calibration & Test Section ! Meteorciogical Instruments Bureau

1. Sound Pressure Level Date of Issue 2 September, 2022 Certification No. 314/22
r Page : | of 6
Standard Microphone Measured Sound Pressure | Deviated value| Uncertainty Tolerance limit
Type Level (dB) dB) (dB) IEC60942:2003 Class |
12 inch Bruel&Kjaer 418 93.78 0.22 +0.10 +0.40 dB Object ¢ WISURI IR UE]
2. Frequency
Manufacturer : Noval.ynx
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class | )
Type s Data Logger 110-W
12 inch Bruel&K 999.0 1.0 1.5 y |

Serial No. @ EWSNV110WS2507
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class Customer : Envilab Co..Ltd.(Hes:
1/2 inch Bruel&Kjacr 4180 1.05 +0.50 13.06 540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae

Bangkok 10160, Thailand

Calibration Condition : Temperature 25.1 °C  Barometric Pres:

NATIONAL STANDARD WIND TUNNEL

HOOK GAGE NO 1425

N.L.S.T. Test Reference Number 7 Standard Velocity at 20 - 30 misec

: Ultrasonic Anemometer

W5-96
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The Result of Calibration

Sensor model EWSNV110WS2507
Certification No, 314/22
2 September, 2022 Page : 3 of 6
The Result of Calibration Standard Barometer Tested Baromater Comachon
Sensor made EWSNVI10WS2507 Certification No. 314/22 et Prassurt
2 September, 2022 Page : 2 of 6 1010.31 1009.88 042
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1010.80 1010.16 044
Ultrasonlc Amememeter | Pressure | Vacumm | Velocity Veloclty Correction 1010.38 1008.89 49
m/sec wones 190 | inenazo | misec misec misec 1010.23 1008 5 €0
1.00 . . . 09 0.10 1008.93 ) 59
0 i » - 27 032 1009 66 05
5.00 - - - 49 0.10 009 41 1009.09 0.32
7.04 - - - 10 0.04 1009.13 1008.83 0.30
9.02 - - . 89 0.12 1008 96 100856
1101 ~ - - 1L -0.09 1008.58 1008.29 020
13.01 = > 3 13.2 0.19 1008.25 1008.03 022
15.01 - - - 150 0.01 1007 .57 1007.23 0.34
17.02 a - 17 0.18 1007.27 1006,96 3
20.02 - - 20.5 -0.48 1007.04 008 .3
1006.63 100643 020
Wind Aloft Plotting Board. 101002 1009.63 039
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 1008.77 1008 29 D48
WIND DIRETION TESTED WIND DIRECTION 1008.67 1008.03 0.64
0 0 1007 63 1007.50 0.13
a0 80

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTIULIAADN UNINYAYNHATAITAT W5-97
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The Result of Calibration

Sensor model

2 September, 2022

EWSNVI10WS2507 Certification No. 31422
Page : 4 of 6

Standard Tempersture Sensor Reading
Temp. Reading Corraction
‘c ‘c ‘c
455 454 o1

0.5 304
152 0.

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

The Result of Calibration

Sensor model

EWSNV110WS2507

Certification No. 314/22

2 September, 2022 Page : Sof 6
Standard Redative Humidity Sensor Reading
Humidity Reading Corraction
Y% RH. % RH. Y RH,
856 834 22
604 60.0 04
423 434 11

W5-98
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Date of Issuc 2 September, 2022 Certification No. 314/22

Page: 6of 6

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

2022 Centification No. 311/22

1]]?1]18»! Date of lssue | September,

Page : 1 of 6

g e
™ v & e ' i : act ¢ ATEINIA IV MU e
wilsfemivilvedusesin inesias 8o Davis 1L TIPPING BUCKET Olfect Ll
Model 7342.026 ID No. EWSNV110WS2507 ¥iimsareuifieusuudishunuuds
Manufacturer | Novalynx
#79 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No
A NIRRT
71082 uag né
1082 uazermnim 118 rgndesmusiva Yo : Gl HOWSILD
TIP)
Serial No.

Customer

1010.1 hPa

Calibration Condition : Temperature 251 " C

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563

Wind Aloft Plotting Board

N.L.S.T. Test Reference Number 731/241460 Standard Velocit

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

Serial Number 110730028 ( sof 120629586}

JAPAN QUALITY ASSURA ORGANIZATION Standard Velecity a2 0 - 20 misec

Thondin D /94 Wet No_8380/

a a 72 2 a o
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁiﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Nﬁ1’3ﬂﬂ1ﬂﬂ!ﬂyﬁ5ﬂ1ﬁﬂ§ W5-99
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The Result of Calibration

EWSNVII0WS2508

Sansor moded

1 September, 2022

Page

Certification No, 311/22

2of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonie Amemometer | Pressurs | Vacumm | Pressure Velocity Correction

misec inches nehes bPa m/sec "nses
1.00 - - - 04 0.60
302 - - il -0.08
$.00 - . - s2 .20
7.04 B - - 74 036
9.02 - - 90 0.02
11.01 - . Ll 0.09
1301 o 130 0,01
15.01 » & 152 .19
17.02 - o 172 .18
20.02 - e 205 -0.48

Wind Aleft Plotting Board

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

180

0

a7

MAFrInamansaunaden aazdunadey yINMaunYasEa s

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

The Result of Calibration

Sensor model EWSNV1I0WS2508
Certification No, 311/22
1 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometar Corroction
Pressure Prossure
010.31 1009.62 069
)60 101015 045
1010.38 1000.89 0.49
1010.23 1000.62 0.61
100993 1000,35 0,58
100968 0.63
1008, 0.32
1009 100862 0.3
1006.98 0.40
1008.58 .29
1008,2¢ 1008.02 )
1 007.23 0.34
1007.2 on
1007.04 035
1006.63 20
1010.02 40
10086.7 0.48
008.02 0.6
10 0.40

W5-100
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VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

The Result of Calibration

Seasor model

EWSNV110WS2508

Certification No, 311/22

1 September, 20 Page : 4 of 6
Standard Tomperature Sensor Reading
Tomp. Reading Corection
‘c ‘c ‘c
45 454
05 5 00
15 154 02

MAFrInamansaunaden aazdunadey yINMaunYasEa s

1 September, 2022

The Result of Calibration

Scasor model

EWSNV110WS2508 Certification No, 311/22

Page : 5 of 6

Relative Humidity Sensor Reading

Standard
Hurnicity Reading Correction
% RH. % R.H. WRH
56 81.2 44
0.4 56.6 a6
423 3.7 26

W5-101
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Date of Issue 1 September, 2022 Certification No. 311/22

Page : 6of 6

luSuses

i G o . ; 4
mhdentuiiveiysesiiniseindy 8We Davis Uy TIPPING BUCKET

Model 734:.(125_ smsseudiruiundarunuuuia

#7179 GAUGE DIAMETER 8.0 INCHES , NEGRE

71082 uazerunsoi 1F14 fimgndeenusion

a a P 2 a >
MAFrInamansaunaden aazdunadey yINMaunYasEa s W5-102
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i TSP High Volume Sampler Calibration

Verification Report No.
Verification Report No.

$02300288-E001 -TSP 01

$02300288-£001 -TSP 02

PM [ Onsite -
Site: mEa) Grsite
UTM : 47P 664629 1517399 Dal s :‘7“:;‘;:‘9‘;‘;‘1‘;";::‘
Sampler: ETSP#34 Techni sﬂ:pw ETSP#17 =
o
Recorder. ECRDS016353497 App et ECRDEE R0
CONDITIONS SONBITIONS
Baromelric Press. (iPa); 956.0 Crmchut Fvacm Do N 117 4 Barometric Press. (nPa): 956.0 Corrected Pressure (mm Hg): 717.1
Tarparshue oo G5 10 TamARmvE Cdeg 1f: 38 Temperature (deg C): 29.0 Temperature (deg K): 302.0
Average Press. (hPa): 1013.0 omcalia g being. GO 1> 190.0 Average Press, (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE EALTBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Siope 2.03404 Brand: Tisch Environmental, Inc Qstd Siope: 2.03404
Model: TE-5025A Qstd Intercept 002658 Model TE-5025A Qetd Intercept 2002658
Serial#: 759 Date Certified 18 Jan 2023 Serial#: 759 Date Certified 18 Jan 2023
CALIBRATIONS CALIBRATIONS
Pateor  F20 Qs i ic LINEAR Pateor  H20 Qstd i ic LINEAR
Test# (n) (m3/min) (chart) (corrected) REGRESSION Test# (n) (m3/min) (chart) (corrected) REGRESSION
1 12.20 1670 54.0 52.10 Slope = 29.2664 1 1023 1530 520 50.17 Slope = 22,5803
2 10.07 1518 50.0 48.24 Intercept =  3.2683 2 941 1.468 50.0 48.24 Intercept = 15.3443
3 7.35 1.299 420 4053 Cor. coeff.= 0.9986 3 731 1.296 460 4438 Corr. coefi= 09987
4 505 1.079 6.0 474 4 442 1.010 400 38.60
5 324 0.867 300 28.95 # of Observations: 5 5 326 0.670 36.0 34.74 # of Observations: 5
Range of Charl] 37 Range of Chart] 42
at 1.1 - 1.7 m3/min. 54 at 1.1 - 1.7 m3/min. 56

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS
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PM10 High Volume Sampler Calibration

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Verification Roport No.

$02300288-E001 -PM 01

PM10 High Volume Sampler Calibration

Vorification Report No.

$02300288-E001 -PM 02

PM T Onsite PM [ Onsite
Site: Tsaduungomwataiou Site: Tswtmnaisuvivaud
UTM : 47P 664629 1517399 Date: 26 Oct 23 UTM : 47P 664975 1517276
Sampler: EPM10#37 Techni Sampler: EPM10#15
Recorder: ECRDS016449814 Approv: Recorder: ECRDS01618124
CONDITIONS CONDITIONS
Barometric Press. (hPa): 956.0 Corrected Pressure (mm Hg): 717.1 Barometric Press. (nPa): 949.0 Corrected Pressure (mm Hg): 711.8
Temperature (deg C): 29.0 Temperature (deg K): 302.0 Temperature (deg C): 31.0 Temperature (deg K): 304.0
Average Press. (hPa): 1013.0 Corrected Avg Press. (mm Hg): 759.8 Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0 Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Siope: 127368 Brand: Tisch Environmental, Inc Qstd Slope 1.27368
Model: TE-5025A Qstd Intercept -0.01657 Model: TE-5025A Qstd Intercept 0.01657
Serial#: 759 Date Certified 18 Jan 2023 Serial#: 759 Date Certified 18 Jan 2023
CALIBRATIONS CALIBRATIONS
Plate or H20 Qa 1 ic UINEAR Plate or H20 Qa iC CINEAR
Test# (n) (m3/min) (chart) (corrected) REGRESSION Test# (in) (maimin) (chart) (comrected) REGRESSION
1 11.34 1.729 520 375 Slope = 18,0560 1 1022 1,653 50.0 3268 Slope = 13.7481
2 845 1.494 48.0 3115 31753 2 7.35 1.404 440 2875 Intercept = 9.6934
3 6.64 1326 420 27.28 09935 3 532 1.196 400 26.14 Cor. coeff= 09954
4 4.40 1.082 340 2207 1193 4 478 1.132 380 24.83 SFR= 1210
5 299 0.894 30.0 1947 SsP= 3810 5 352 0.976 3.0 2353 SSP= 4029
# of Observations: 5 # of Observations: _§
Range of Charl] 36 Range of Chart] 39
at SFR+10%) 40 at SFR+10%| 42

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS
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VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Verification Test Report

Verification Test Report

[ P

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

[¥1 Onsite UTM 47P 664653 1517399

26 October 2023
TsoGuunfamwaiaiou
Sound Level Meter
PULSAR

44

1899

Temperature 20 C Humidity 65 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel8Kjaer
Serial No.13561075

Date of Calibration : 16 March 2023

Report No.:
S502300288-E001 -SLM 01

] pPm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02300288-E001 -SLM 02

[4] Onsite UTM 47P 664814 1517258

26 Octaber 2023
Tsovenuaiusvgud
Sound Level Meter
PULSAR

44

1877

Temperature 29 ‘C Humidity 85 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : 16 March 2023

Result of Test

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB)
9378 93.73 -0.05 93.78

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
83.78 93.72 -0.08 93.78

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS
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~ RECALIBRATION |
DUE DATE:
January 18, 2024
Calibration Certification Inf
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 K
|Operator: Pa: 750.1 mm Hg
Model #: TE-5025A Callbrator 5/N: 0759
Vol. init | Vol. Final avol. ATime ar

Run (m3) (m3) (m3)

1 1 2] 1

2 3 4 1

3 5 6 1

4] 7 B 1

5| 5 10| 1

Data
Vstd Qstd aH| &E‘ —IF—. Qa ‘/AHi Ta/Pa )
(m3) (x-axis) (y-axis) Va {x-axis) (y-axis)
09961]  0.7135] 14135 0.9957] 0.7 0.
09918] 09968 2.0004 0.9915| 0.9364) 12521
0.989 1.1183 2.2365 0.9893]  1.1179) 1.3959)
0.9886) 1.1700| 56 0.9883] 1.1695)
0.9833| 1.4067] 2.8289 0.9829| 1.4062 1.770i
m= 2.03736 m= 1.27576
TD| 20.03 QA | 0.

Qs | r= 0.9999 = 0.9999
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) [ Va=[aVol((Pa-AP)/Pa)
Qstd=[Vstd/ATime 1 Qa=|Va/ATime

For subsequent flow rate
o yol( ol BYED))s) | o= um((anms))s)
in
T .15 RECALIBRATION

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
B to Part 50, Method for the

of Matter in

the Atmosphere, 9.2.17, page 30
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Certificate No. :

Submitted by :

Equipment :

Environment :

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

1cate O alipration

66-200066-1

Page : 1 of2

ectronic Balance
Manufacturer :  Sartorius Model : SECURA125-18
Serial No. : 0034606552 IDNo. : ELABBALANCENOS

Capacity : 120 g Resolution : 00001 g

On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
(21.710220) °C
(47.01047.1) "%

Ambient Temperature :
Relative Humidity

Air Pressure (1015.0 to 1016.0) mbar.

Date of Recelved : 01 March 2023

Date of Calibration : 01 March 2023

Date of Issue : 04 March 2023

Callbrated by : Akaradath Thippichai

Calibration Method 1 In-house method CAL-M2001 based on UKAS Publication ref; LAB 14
Edition 7 - November. 2022

Standard 1This ion is tracesble to the Internationel System of Units

Standard Weights

1D No, Cert, No, Due Date Traceability

E261-E2624 ©02222345 10 Nov 2023 National Institute of Metrology (Thalland), (NIMT) ‘
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Certificate of Calibration

Certificate No. : 66-200066-1 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Recelved s Good
Departurs of indication from nominal value
Nominal Value Correction Uncertainty
()] (®) 1@
0.1 0.0000 0.000083
0.5 0.0000 0.000084
1 0.0000 0.000085
2 0.0000 0.000099
5 0.0000 0.000110
1o 0.0000 0.000092
20 0.0000 0.000120
50 0.0000 000012
100 0.0000 0.00020
120 -0.0001 0.00038
This result of calibration was found sccurate s shown oa dafe and plece of calibration enly.
This reported uncertainty of measureriient wes based on a standard uncertainty muitiplied by a coverage faotor k = 200,

providing a level of confidence of approximately 95%

Eccéntrio error Load test : 20 g
A B Cc D B B
00001 00001 0.0000 00000 0.0000 g
Repeatability Load test $ 100 g

a a 2 2 a Y 4
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Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recelved :

Date of Calibration :

Date of Issue ;
Calibrated by :

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013
by compared with standard probe sensor humidity into h chamber.

Reference Standard Instruments :

Digital Indicator with Standard Probe Temp&Hum
1D No, Cert. No,
400034 & 400036 SG-H-00021/66

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Certificate of Calibration

66-410024-1 Page : 10f2
Digital Thermo-Hygrometer
Manufacturer : Jedto Model :  HTC-1

Range Temperature : N/A 'C Resolution :0.1 °C E

Range Humidity : N/A %RH. Resolution :1 %R.H.
Serial No. : PONPE5852094 IDNo. :  ELABTMHTC10003 |
Ambient Temperature : (3+ 2) °C

Relative Humidity (504 15) %

08 March 2023
09 March 2023
09 March 2023
Chortip Samchusri

This certification is traceable to the Intemational System of Units

Due Date Traceability
11 Jul 2023 Success Gateway Co,, Lid., Accredited by TISI Calibration No.0268

W5-108
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CERTIFICATE OF ANALYSIS

Certificate of Calibration Grade of Product: EPA Protocol
Part Number: EO4NISSE15A00V3 Reference -Number: 160-402021734-1
* Cylinder Number: EB0140762 . Cylinder Volume: 144.4 Cubic Feet
Certificate No, : 66-410024-1 Page : 2 0f2 Laboratory: 124 - Plumsteadbville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 . Valve Outlet: 660
UUC Conditlon As-Recelved : Good Gas Code: CO,NO,NOX,S02,BALN Certification Date Feb 19, 2021
. iration : _Feb 19, 2024
Result of Callbration :  Without Adjustment Date:
CM’K{C:)I:;‘ D!H’m in o "::: L:mﬁa:l lnr:ulx‘;nd Clﬂlﬁmm‘:‘ﬂ%uwl Cll:m Sl‘r\de’:l (M]rLZQI?)‘ documant EPA !
€00/R-12/531, us assay procedures o ioes i comact i h { anaytical
Functlon : Temperature measurement Uncartainiy s stated Bekow wih & conidance leve of 6% Thom e m?.;mmu ...w".ﬁ.. which affect :m 1ie calvion Ston. AY ;:;:T,‘.‘én'.'im ona
Reference Humidity @ S0 %RH. 05 ot e Thie yer et 10 e 15 01 3 rogspescas
Standard Temperature UUC Reading Correction Uncertainty ANALYTICAL RESULTS
o B ¢ (£°¢) C Actual Protocol Total Relative Assay
ce) c) (c) * Concentration  Concentration Method Uncertainty Dates
25.01 250 0.0 046 NOX 45.00 PPM 44,68 PPM G1 +/-1.4% NIST Traceable 02/12/2021, 02/18/2021
- NITRIC OXIDE. 45.00 PPM 4462 PPM 61 +/-1.4% NIST Traceable 0211212021, 0211672021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM &1 +-1.1% NIST Traceable 02/1212021, 02/18/2021
‘CARBON MONOXIDE 4500 PPM 4500 PPM 61 +/-1.0% NIST Traceable 0211512021
NITROGEN Balance v - :
— S
CALIBRATION STANDARDS
Type Lot ID Cylinder No - Concentration Uncertainty Expiration Date
.l Ll ——
3 NTRM 200611-04 CC707068 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% Feb 02, 2025
Result of Callbration :  Without Adjustment PRM 12386 D685025 * 991 PPM AIR/NITROGEN DIOXIDE 20% Feb 20, 2020
a & | GMIS 124206889 cCazro7 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15,2021
Function ¢ Humidiy eastrenmet F | NTRM 0141709 KALO03180  49.87 PPM SULFUR DIOXIDE/NITROGEN +-10% Jun 20, 2022
Reference Temperature @23 C | NTRM 08012341 KALD04716 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024
— - | The SRM, PRM or. RGM noted abovs s only in reference 1 the GMIS used in the and not part of the
Standard Humidity UUC Reading Cotrection Uncertainty
R H | ANALYTICAL EQUIPMENT ’
(%RH.) (%RH.) (%RH.) (&¥RH) [ Instrument/Make/Model Analytical Principle Last Multipoint Calibration
50.00 49 1 22 SIEMENS ULTRAMAT 6 N1KD579 'NDIR Jan 27, 2021
: Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 S02 FTIR Jan 21, 2021
S e
; Triad Data Available Upon Request *
| NOTES:
| Gross Weight: 28.4 Kg
Remark | Net Weight: 4.5 Kg

PO# 5221000405
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on dato and place of calibration oaly.
This reported uncertainty of measurement was based on & standard uncertainty multiplied by a coverage factork =2,

providing s level of confidence of approximately 95%

a a 2 2 a o 7 NS' 1 09
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6610004
Calibrated Date: 1-Oct-23
Hem O onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100A

Manufacturer AP|
S/N: ESOAIT10003032

Calibration System

a a 2 2 a Y 4
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\i!l')ﬂ€l}ﬂn ﬂﬂ!?ﬁﬁﬁllﬁ]ﬂé}ﬂll UHINIQYNHATAITAT

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 235 'C Humidity:_ 60 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
— M- -] —{g0)
Before| 0.0 4.2 42 400.0 410.1 12
After| 0.0 0.8 08 400.0 4004 0.0
Single Point Calibration Chart
500
400 A
2 /
3 w Befors
4 /
j 200 R
100 /
13
0 Reference (ppb) 4D,

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

[ .- SO2 Analyzer Verification Test Report

-

Calibration Report No.: AP-56610004
Calibrated Date: 1-Oct-23

Z e O onsite

Dste 1-Oct-23

[Time 8:30

Renge }50 - 20000 PPB 500 500
[stabilty (Zero Gas) < 0.2 PP 04 02
Sample Flow 650 (+/- 50) calmin 666 662
[PMT Detetor 0 - 5000 mv 243 282
Norm PMT Delsctor o - 5000 mv 314 343
fHvPS 400-800 constant v 725 2
NCPS, 2500 (+/- 200) mv . L
[RCELL TEMP I50 (+/- 1) Dreegee C 50 50
BOX TEMP 20-40 Dreeges C 326 35.4
[PMT TEMP 7 (+1-1) Draegee C 83 83
JUV lamp 10004900 " 3251 3251
Lafmp Ratio 90-120 % 874 874
ISTR. Light (Zero Gas) <100 PPB 385 385
Dark PMT (-50) - (+200) mv 278 276
[Dark lamp (-50) - (+200) mv 36 36
SAMP PRES [20-30 contant IN-Hg-A 26.9 273
[PMT Voits 2000 (+- 500) mv 2010 2006
802 Cone 1000 (+/- 250) PPE 1008 1003
SO2 Slope 1 (+1- 0.3) - 1.064 1.053
502 Offset < 250 mv 947 90,4
Stabiiity at Zero < 0.2 PP8 [X] 0.1
[Stabiity at Span < 2 ppb @ 400 ppb PPB 04 02
Zoro Gas (0.00 PPB) 0 Ppb 42 08
|5pan Ges (400 P8 ) [ 400 _ ppb 410.1 4004 | = 5% of Range |

W5-110
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| S02 Analyzer Verification Test Report ] | SO2 Analyzer Verification Test Report |
Calibration Report No.: AP-S6610003 Calibration Report No.: AP-S6610003
Calibrated Date: 1-Oct-23 Calibrated Date: 1-Oct-23
Epm [ onsite ) epm [ onsite
Instruments Information Page:1/2 ’
Analyzer Type: SO2 Anaiyzer Manufacturor AP #
Model: T100 S/N: ESOAIT10002034 Date 1-Oct-
Time b 11:50
. - Range 60 - 20000 PPE 500 500
Calibration System : - [Stabity Zero Gas) <02 PPB 05 02
ﬁ_%lﬁ?ﬂtg Unit Standard Gas [Sample Flow 650 (+/- 50) cdmin 650 518
Dilutor = : = C101 NOx Conc 45.50 PPM [PMT Detector 0~ 5000 mv 7 264
: NO Conc 45.50 PPM INorm PMT Detsctor 0 - 5000 my 440 259
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM v 00000 et v 725 72
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267 oo e d - .
- [RCELL TEMP 60 (+1- 1) Dreegee C 50 50
Environment: Temperature__23.5 °C Humidity: 61 %RH [BOX TEMP j20-40 Drmegee C 385 339
, [PMT TEMP 7 (+1-1) Dreoges C a0 80
Calibration Report UV lamp 10004900 mv 21320 21320
Zero Span Lamp Ratio 30-120 % 114.0 114.0
Status [ Reference Reading Drift Reference Reading STR. Light (Zero Gas) <100 PP8 19 19
b) Drift% -
{2pb) {ppd _opt)_ pd Dark PMT (-50) - (+200) mv 645 645
Before)| 0.0 09 0.9 400.0 408.0 10 Dack lamp (-50) - (+200) mv -15.1 15.1
After] 0.0 0.5 0.5 400,0 403.0 04 SAMP PRES 20-30 contant IN-Hg-A 274 278
PMT Volts 2000 (+1- 500) mv 2012 2008
(502 Conc 1000 (+/- 250) PPO 1006 1004
SO2 Stope 1 (+/- 0.3) = 0.959 0.959
Single Point Calibration Chart I et et L s :
" [Stability at Zero < 02 PPB 04 1.7
500 [Stability at Span < 2 ppb @ 400 ppbd PPB 0.5 02
2 90 & [Zero Gas (0.00 PPB) 0 ppb 08 a5
g 0 —— Betore [pan Gas (400 PPB ) | 400 | ppb | 408.0 [ 403.0 | + 5% of Range |
g /
3 200 / P
100
Reference (ppb)

a a A P 2 v a o o
NMAIFINGIFTATTIUIAADN AUSTIULIAADN UN1INIAYNHATANTAT N5-111
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VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

| NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6610003
Calibrated Date: 1-Oct-23
=] a "
PM Onsite
Instruments Information

Page: 111

k2

NOx Analyzer Verification Test Report

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer API
S/N: ENOAIT20002468

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 Nox Conc 46.50 PPM
S/N: 792 NO Conc 46.50 " PPM
ZERO AIR Genearator ZAG7001 $02 Conc 45.59 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 232 'C Humidity:__ 56 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value | - Drift Reading Value | Expected Value
(ppb) (ppb) {ppb) (ppb) (ppb) Drift%
NO 37 0.0 37 4180 3000 22
NO, 31 0.0 3.1 2.0 0.0 0.2
NOx 6.8 0.0 6.8 420.0 400.0 24
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 0.4 404.0 400.0 0.5
NO, 0.5 00 05 3.0 0.0 04
NOx 0.9 0.0 0.9 407.0 400.0 0.9
Single Point Calibration Chart
450 420,0
400 407.0

g
€
4
5
g
4
5
3

Calibration Report No.: AP-N6610003 Page:111
Calibrated Date: 1-Oct-23
7
- PM = Onsite
:2/2
Date 1-0ct-23
[Time 10:15
[Range 0.00 - 500.00 PPB PPB 500 500
[Stabilty (Zero Gas) <02 " PPB 04 02
[Sample Flow 500+/- 50 co/min 482 486
[Ozone Flow 60-90 calmin 80 80
[PMT Detector 0-5000 my 33.2 25,1
IAZERO 20-150 mv 234 230
HVP'S 1400-000 conatant v 733 733
IDCPS 2500 +i- 200 mv - -
[RCELL TEMP 50+1- 1 Dreeges C 8.9 50,0
[BOX TEMP ~ je0-35 Dreages C U2 335
PMT TEMP 7 +11 Dreegee C 70 7.0
7S TEMP 60+ 4 Droeges C - -
IMOLY Temp 315 +/-5 Drosges C 3148 3149
IRCEL PRES 4-10 contant IN-Hg-A 45 45
[SAMP PRES }20-30 contant IN-Hg-A 29.5 23.0
INO Siope 1403 0,850 1.085
INox Siope 1 +1-0.3 0973 0977
INO Offset 110 to + 150 mv 74 a1
[NOx Offsat 10 to + 150 mV -5.9 163
Zero Value NO 0 ppb a7 04
NOx 0 ppb a8 08
[Span Vaiue NO 400 ppd 418.0 4040
NOx 400 pob 420,0 407.0

a a 2 2 a Y 4
ﬂ1ﬂ3‘]§13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\i!l')ﬂ€l}ﬂn ﬂﬂ!g’/ﬁﬁllﬁ]ﬂé}ﬂll UHINIQYNHATAITAT
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| NOx Analyzer Verification Test Report |
| NOx Analyzer Verification Test Report |
Calibration Report No.: AP-N86810007 Page:1/1
Calibrated Date: 1-Oct-23
3 ) Calibration Report No.: AP-N6610007 Page:1/1
P Onislte 3 Calibrated Date: 1-Oct:23
Instruments Info, @
men rmation B ou B onse
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: T200 SIN: ENOAIT20002469 22
[Date 1-0ct-23
Calibration System frime 13:30:00 AM
‘ Calibrator Unit Standard Gas [Rango 0.00 - 500.00 PPB PP 500 500
Dilutor Model ESA MGC 101 NOx Conc 46 .50 PPM Stability (Zaro Gas) ‘- J<02 PPE 0.5 02
SIN: 792 NO Conc 46.50 PPM Sampie Flow |500+/- 50 co/min 505 480
ZERO AIR Genearator ZAG7001 $02 Conc 4559 PPM [0zone Fiow 60-90 oalmin 78 72
S/N: 644 Co Conc 4507 PPM [PMT Detector 0-5000 mv 26.2 293
Expire Date: Mar 31,2026 EB0160267 AZERO -20-150 mv 560 : 550
. HVPS 900 constant v 755 755
Environment: Temperature__ 236 ‘C Humidity:__ 63 _%RH [ocPs. 2500 +/- 200 WY - -
> = 2 IRCELL TEMP 50+ 1 Dresgee C 50 50
Calibration Check ( Before adjust ) Cog T o s — )
Zero Span PuT TEMP 7+ Drooges C 72 72
GAS Reading Value | Expected Value Drift Reading Value | Expected Value 125 1EMP [50+/- 4 Dreeges C - -
(ppb) (ppb) (ppb) (ppb) (ppb) Drift% MOLY Temp 315 + 5 Dreegee C 315.0 315.0
NO 2.4 0.0 24 408.6 400.0 11 JRCEL PRES J4-10 contant IN-Hg-A 4 5
NO, 13 0.0 1.3 3.4 0.0 04 ISAMP PRES [20-30 contant INHgA 29 29
NOx 3.7 00 - 3.7 412.0 400.0 1.5 INO Siope 1+-03 . 0,880 1.118
Calibration Check ( After adjust ) INox Siope 4 4103 0911 1046
Zero Span ING Offsat 10 10 + 150 mv 129 22
GAS Reading Value | Expected Value Drift Reading Value | Expected Value INOx Offset F10 to + 150 mv 24 81
(ppb) (ppb) (ppb) (ppb) _ (ppb) Drift%
NO 0.5 0.0 05 400.0 4000 , 0.0
NO, 03 0.0 0.3 23 0.0 0.3 |28 value NO 0 pob 24 05
NOx 0.8 0.0 0.8 402.3 400.0 0.3 NOx 0 ppb ar 08
Span Valuo NO 400 pob 408.6 4000
Single Point Calibration Chart NOx 400 - pob 4120 4023
st 412.0
g 400 7-' 4023
£ s -
& 300 —
i 250
4 7z
g
2 ¥ -

his, report shell not.be reproduced excey

a a A P 2 v a o o
NMAIFINGIFTATTIUIAADN AUSTIULIAADN UN1INIAYNHATANTAT N5-113
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6610003
Calibrated Date: 1-Oct-23

hisireport shell not be reproduced except infullwithieut tha written epprevel of Neediss Supply Instrument Co.L*

a a 2 2 a Y 4
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\i!!')ﬂ€l}ﬂn ﬂﬂ!?ﬁﬁﬁllﬁ]ﬂé}ﬂll UHINIQYNHATAITAT

& pm [ onsite
Instruments Information Page:1/2
[ Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Model: CO12E S/N: ECOESACO12E204
Calibration System
Calibrator Unit " Standard Gas
Dilutor el ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/N: 844 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Envir Temp 231__'C Humidity:__ 58 %RH
Calibration Report
Zero Span
Status " Reference Reading Drift Reference Reading O
[} (PPM) £PM) (PPM e it%
Before| 0.0 1.664 1.7 450 4435 -0.7
After] 00 0.488 0.5 45.0 45.09 0.1
Single Point Calibration Chart
F
3
H
:
L%

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

I CO Analyzer Verification Test Report

_

Calibration Report No.: ES-C6610003
Calibrated Date: 1-Oct-23
D pm I onsite

:2/2
Date 1-Oct-23 Time 10:08:00
Option 0.0 mv +5 V Sensor 5 Vv
+33V 33 v *24 V 242 v
+12 V 1.8 \ +5V 5.1 v
+24 V S mv
IR current ratiao 884.7 mA Pbse current 6182 mV
Optical T. 46.0 deg.C Pbse T 242 deg.C
Measure sig. 506.4 mv Refer Sig. 456.4 mv
Min sig. 945.0 mv Max Sig. 2840 mv
inst. Ratio 1.108 Ratio 1.105
Ref. raito 1.109 Intemal Temp. 28.9 deg.C
Source Temp, 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow 59 Vh

his report shell not be reproduced except in

W5-114
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[ CO Analyzer Verification Test Report

Calibration Report No.: ES-C66100002
Calibrated Date: 1-Oct-23
& em [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer

Manufacturer Environnement SA. France

Model: CO12E S/N: ECOESACO12E205
Calibration System
Calibrator Unit Standard Gas
utor el NOx Conc 46.50 PPM
3 SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 6844 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__231 _*C

Calibration Report

Humidity: 56 %RH

N L

isireport shell not be reproduced except inf

Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
) PPV M) ) PPM) e
Before| 0.0 1.309 13 45.0 45.50 0.6
After] 0.0 0.627 06 45.0 45.02 0.0
Single Point Calibration Chart

50

as 7-‘

40
g 3 T
2 o1 —e— Before
[ 30 —
4 2 ¢

20 R
3 15 Pl

10

5 =

=
. 45
o, ey
l

a a 2 2 a Y 4
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\i!!')ﬂ€l}ﬂn ﬂﬂ!?ﬁﬁﬁllﬁ]ﬂé}ﬂll UHINIQYNHATAITAT

VTHN STUVVUAILIAFUNFUNN 100 (WH1951)

| CO Analyzer Verification Test Report

Calibration Report No.: ES-C66100002
Calibrated Date: 1-Oct-23
e O onsite

[Option 0.0 mv +5 V Sensor 5

+33V 33 +24 V 242

+12 V 18 v +5V B 5.1

+24 V 14 mv

IR current ratiao 884.7 mA Pbse current 818.2 mv
Optical T. 46.0 deg.C Pbse T. 242 deg.C
Measure sig; 506.4 mv Refer Sig 456.4 mv
Min sig 945.0 mv Max Sig 2840 mv
inst. Ratio - 1.108 Ratio 1.105

Ref. raito 1.109 Intemal Temp. 289 deg.C
ISource Temp, 46.0 * deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow 59 vh
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Request No. 21-66/0381 MTC No. EEL. BP. 70/0366 Request No. 21-66/0381 MTC No. EEL. BP.  70/0366

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

CALIBRATION CERTIFICATE 1 factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz

Submitted by

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

1. Sound Pressure Level
Calibrated at
Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Instrument Calibrated : Ambient Environment Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
Description Sound Level Calibrator Temperature 1343 %C a 1/2 inch Bruel&Kjaer 4180 93.78 -0.22 +£0.10 10.40dB
Manufaclurer : Bruel & Kjaer Relative Humidity (50 + 15) % 4 2. Frequency .

T S

Madel e (101 + |.500) kPa
Serial No. Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
S Type (Hz) (Hz) (Hz) IEC60942:2003 Class | 1
172 inch Bruel&Kjaer 4180 999.0 -1.0 +15 +1.0% 4
ik 3. Total distortion
: Standard Microphone Measured Total distortion Uncertainty Tolerance limit
o Type (%) (%) 1EC60942:2003 Class 1 !
1/2 inch Bruel&Kjacr 4180 1.05 +0.50 +3.0%
Note : 1. No adjustment, g

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

ks not included.

measured by standard microphone using an insert voltage technique. "
= as not included.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Approv

Laboratory (EEL), which are iraceable to the International System of Units through the National Institute of

Metrology (Thailand) 4

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

a a 2 2 a Y 4
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\1!!'3ﬂﬁjﬂn ﬂﬂ!ﬁﬁﬁllﬁ]ﬂé}ﬂll UHINIQYNHATAITAT

T I T TR R e
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Issued by: Calibration & Test Section ; Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Certification No. 066/23 ) The Result of Calibration
Page : 1 of 6 Sensor Wind Speed & Wind Direction Model WSD-1F  Certification No, 066/23
21 February, 2023 Serial No, 1225 Page : 2 of 6
Object i m“mﬁmwm'fnqm‘ﬁuuﬁwm Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasomie Anemometer | Pressure | Vacumm| Velocity Velocity Correction
Manufacturer DYACON m/see it 1020 | iotemiiz0 | misec misec e ‘
1.00 - . - 10 0.00
Type ] Data Logger MS-100 | 3.02 . - - 30 0.02
4 f 5.00 - - - 50 0.00
Serial No, 130151 ID No. - EWSDCMS1200151 7.04 - - - 7.0 0.04
9.02 . - - 9.0 0.02
Customer 11.01 - - - 11.0 0.01
1 13.01 - - - 13.0 0.01
’ 15.01 . . - 149 01
Calibration 17.02 - . " 17.0 0.02
2002 - - - 200 0.02

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

Wind Aloft Plotting Board

: HOOK GAGE NO 1425 : Wind Aloft Piotting Board
N.I.S.T. Test Reference Number 731/241460 Standard Velocity at 20 - 30 m/sec US.DEPARTMENT OF COMMERCE WEATHER BUREAU
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0 0
90 80

a a 2 2 a Y 4 -
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ§ﬁ\i!!'3ﬂﬁjﬂn ﬂﬂ!ﬁﬁﬁllﬁ]ﬂé}ﬂll UNNNIAYNBATAITNT N5-117
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The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No, 066/23

21 Febeuary, 2023 Serial No. 6276 Page : 5 of 6
Standard Relasive Humidity Sensor Reading
Humidity Reading Correction
% RH. % RH. % RH.
8.5 854 3.1
4 586 28
412 392 20

MATNINmManiaunaden auzdunadey ¥INNdUNYATIANS

VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Centification No. 066/23

Date of Issue 21 February, 2023
Page: 6of 6

luSuses

o poakw I NI | 2
wilitesfuiiveTuieaii neaiaru e Davis 1Y TIPPING BUCKET
Model 7342.026 ID No.EWSDCMS1200151 shimsaeuifieuduudaduuuudanis

GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082

uarernnind WA fidgndesmusivas
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lssued by: Cafibration & Test Section: Meteorological Instruments Bureau

21 February, 2023 Certification No. 069/23 The Result of Calibration

Date of lssue

Poge : 1 of 6 Senscr model EWSNV110WS2503 Certification No. 069/23
21 February, 2023 Page : 2 of 6
Object Z WA i"imﬂibu"}‘ln'i Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemometer | Pressare | Vacumm | Velooity Veoclty Correction
Manufacturer & Novalynx misec N L misec m/sec
1.00 - - s 04 0.60
Type 3 Data Logger 110-WS-2 3.02 = “ - 28 0.22
5.00 - - - 4.5 0.50
Serial No, 2 EWSNV110W - - = 7.0 0,04
9,02 » - - 9.0 0.02
Customer j1.01 . . . 1.0 0.01
13.01 - . . 128 021
15.01 - » L 148 021
Cafibration Condition : Temperature 1 °C  Barometric Prassure 10119 hPa 17.02 - = - 168 0.22
j 2002 . - - 203 028 ‘
NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563 ;
HOOK GAGE NO 1425 Wind Aloft Plolling Board Wind Aloft Plotting Board.
N.1S.T. Test Reference Number 731/241460 US.DEPARTMENT OF COMMERCE WEATHER BUREAU
Jitrasonic Ansmomete: Model DA {sensor T WIND DIRETION TESTED WIND DIRECTION
Serial Number 110730029 (sensor 120629586) 0
JAPAN QUALITY 80 0 1

mater Va

a a <2 2 a 1Y
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ5ﬁ\i!!'3ﬂﬁjﬂn ﬂﬂ!ﬁﬁﬁllﬁ]ﬂé}ﬂll Mﬁ13ﬂﬂ1ﬁﬂ!ﬂ}lﬂ5ﬂ1ﬁﬂ§ N5-120
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The Result of Calibration
Sensor model EWSNV110WS2503
Certification No. 069723 The Result of Calibration
21 February, 2023 Page : 3 of 6
Sensor model EWSNV110WS2503 Certification No, 069/23
Standard Barometer Tosted Barometer Correction %
. 21 February, 2023 Page : 4 of 6

Pressure Pressure

101544 1015.91 047

Standard Temperature Sensor Reading
& Tamp, Reading Corraction

1012.60 0.86 & s o

1012.46 101311 068 e o o

1011.79 1012.83 084 202 204 01

1011.30 101209 0.1 154 156 02

1008.87 L84

1009.86 0.78

1008.40 101016 0.76

1008.71 100989 -1.18

1009.00 1010.16 116

1009.28 1010.44 1.18

1008 84 17

1010.68 101153 087 S

011.29 1011.81 0.60

101301 1013.45 0.44

101340 1014.27 0.87

101291 1013.45 054

101244 1013.47 £73

1006.08

a a P v A a o
MAIBINIIFTATTULIADY ﬂﬂ!ﬁﬁﬁllﬁ]ﬂé}ﬂll Mﬁ13ﬂﬂ1ﬁﬂ!ﬂ}lﬂ5ﬂ1ﬁﬂ§ N5-121



SLMsAanuasdeuRanNaunadensz il 2566

. 2
Tﬂ3Qﬂ'li‘iﬁi‘]J‘]HJuﬁQil’]ﬁ‘]fuﬂ?ﬁ!ﬂWiJﬂTLIﬂi (ﬂ‘N“Vd] 1)

The Result of Calibration

Sensor model

21 Pebruary, 2023

EWSNVI10WS2503

Certification No. 069/23

Page : Sof 6

Relative Humidity Sensor Reading

Standard
Humidity Resding Correction
% R % R.H. % RH.
835 79.5 40
624 598 25
425 412 13

a a <2 2 a 1Y
ﬂ1ﬂ3‘ﬁ13ﬂﬂ1ﬂ1ﬁﬂ5ﬁ\i!!'3ﬂﬁjﬂn ﬂﬂ!ﬁﬁﬁllﬁ]ﬂé}ﬂll Mﬁ13ﬂﬂ1ﬁﬂ!ﬂ}lﬂ5ﬂ1ﬁﬂ§
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VIHN FLUVVUTINIATUNFUNN $I0A (MH131)

Certification No. 069/23

Date of Issue 21 February, 2023
Page: 6o0of 6
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