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TSP High Volume Slmphv Calibration

Verification Report No.
S02300200-

o5
Date: 26 Jul 23
CONDITIONS
Barometric Press. (hPa) 851.0 Cormected Pressure (mm Hg). 713.3
Temperature (deg C): 30.0 Temporature (deg K): 303.0
Average Press. ( 10130 Corrected Avg Press. (mm Hg): 759.8
Average Teme. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE _
I Brand. Tisch Fv wironmenta Inc Qsle Slope
Modet TE Qstd Imarcept
Secial® actified
— CALIBRATIONS
Plste or | [»
Test# (MmImn| orecied)
5380
2 49 96
3 0 4227
4 38.0 3651

a a I 2 a Y
mmﬂnnmmmﬁmmmw%u ﬂﬂliﬁﬂllﬂﬂﬁ’ﬂh WW]VIﬂWﬁﬂLﬂHWi?ﬂﬁﬂg

LINEAR
REGRESSION

Siope =
Interrce,

VTN FTVUVVUAWIAFUNFUNN 109 (WM W)

TSP High Volume Sampler Calibration

Verification Report No.
E001 -TSP 02

)
S dpsuunt
UTM : 47F N 1517741 Dale 26 Jul23
Technica!
CONDITIONS
Cormected Pressure {mm Hg): 713.3
Temperalure (deg K
Average Prass. (hPa): 1013.0 rected Avg Press. (mm Hg): 759.8
Average Temp. (de .0 Average Temp (deg K) 0 4]
“CALUBRATION ORIFICE —
an Inc Qsid Sope 203736
Qstd Intercept 003733
Date Cortifiea IE:J:n 23
CALIBRATIONS
[ Plate or [ ic |
Test# () (mfmin) {chart) (comected)
1 1.627 8.0
2 ntercept =
3 Coer. coaff =
4
5 # of Coservations

—
Range of Chart]

WS-44
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PM10 High Volume Sampler Calibration

PM = Onsite

Sie S

UTM - 47P N 1518196 €
Sampler EPM#38
Recorder: £

618124

Verification Raport No.
0200-E001 -PM 01

CONDITIONS

Corrected Pre:

Barometric Press. (hPa): 861.0
Temperature (deg C Tempe
Average Press. (hPa)

e (mm Mg): 713
alure (deg K)
Corracted Avg.Press. (mm Hg)

Average Temp_ (deg K): 303

Average Tem. (deg CY

Brana. Tsch Emvironmental, InG

EAl_lBRAnDNS

Plate or C 20 [
Test# (in (mdimin) {chan (cormected)
1 1.00 1.713 520 2389
2 D 00 1634 3259
3 587 1256 .37
4 482
5 k4

002337
18 Jan 23

LINEAR
REGR

Slope = 151372
Intercapt = 79440
r.coeffi= 09981

VTN FTVUVVUAWIAFUNFUNN 109 (WM W)

PM10 High Volume Sampler Calibration

Verification Report No.
EQO1 -PM

Orsite
Sha: 8T8 asuund
UTM : 47F N 1517741 E 865375

Barom:
Temperature (deg C]
Average Press, (nP

Average Temp. (deg C) 30.0

CONDITIONS

Date: 26 Jul 23
Tachnical
Approval

nc Prass. ("Pa) 9

a) 1013.0

rect

Pressure (mm Hg) 7

emperature (deg K
ed Avg Press. (mm Hg)
Average Temp. {deg K} 303.0

Brand. Tisch Environmental, inc
Moded
Serialg

CALIBRATION ORIFICE

10.00 1644
an 1.482
621 1299 420
423 1075
143 0.870

CALIBRATIONS

Sope
Intercept
Date Certified

Ic
{corrected)

| LINEAR
REGRESSION

Siopa = 18.0414

nlercept = 3.4058

= 06958

1218

SsP= 3872
1108

a a I 2 a Y 4
ﬂWﬂﬂ“ﬁWﬁﬂﬂWﬁWﬁ@]iﬁﬂLLﬁﬂgﬂﬂ ﬂﬂliﬁﬂlnﬂ’gﬂﬂ UIINAAYINHATAITNT
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Verification Test Report

Verification Test Report

1 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

[«] Onsite UTM 47P N 1518198 E BE5B5E

26 July 2023

BTS fauma
Sound Level Meter
PULSAR

44

18a7

Temparature 25 °C Humidty 72 %WRH

Acoustic Calibrator Class 1 Modal 4230 Bruel&Kjaer

Serial Mo 1351075

Report No.:

S02300200-E001 -5LM 01

O PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Maodel:

Serial :
Environment:

Reference Standard:

Report No.:

502300200-E001

Onsite UTM 47P N 1517741 E 665375

26 July 2023
BTS aduund
Sound Level Meter
PULSAR

44

1900
Temperature 25 Humiddy 72 %RH

Acoustic Calibrator Class 1 Model 4230, Brual&Kjasr
Serlal No.1351075

Date of Calibration - 16 Mar 2023 Date of Cakbration : 16 Mar 2023
Result of Test I | Result of Test
Reference Standard Instrument reading Error Adjust Reference Standard Instrument reading Error Adjust
(dB} (dB) (dB) (dB) (dB) (dE) (dB) (dB)
0378 83.58 0,20 G378 o378 93.70 -0.08 93.78

MAdrInemanidanaden auzdanaden vianendanyasmans
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DUE DATE:

RECALIBRATION

January 18, 2024

I—

Koy -
AH: callbrator manometer reading (in H20)
AP: roctsmeter monometer rea mm H

K

barometric p:lmre {mmHg)

Calibration Certification Information
Cal. Date: January 18, 2023 Rootsmeter $/N: 438320 Ta: 294 L
Operator:  Jim Tisch Pa: 750.1 mm Hg
Callbration Model #:  TE-5025A Calibrator 5/N: 0759
Vol.init | Vol.Final | avol. ATime ap aH
Run (m3) (m3) {m3) {min) | (mmMg) | (in H20)
1 1 2 1 1 32 2.00|
2 3 4 1 Lﬁg[ 64 4.00
3 5[ 6| 1 8850 0 5.00)
4 7! 8 1 .8450) 8.8 5.50
5 9| 10 1 6990 12.8] 8.00)
Data Tabulation
Pa \/ Tetd
vstd | astd aHirRirA T s JA“( Ta/Pa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-ands)
0.9961] 07135 14145 .9957] _ 0.7133) 0.8854
0.9918] _ 0.996¢ 2.0004 9915 0.9964) 1.2521)
0.9897] 1.3 2.2365 .scsal 11179 13999
0.9886]  1.170¢ 2.3456 9883  1.1695 1.4683|
0.9833]  1.4067] 2.8289 0.9829)
m= 2.03736
QsTD b= 0.08733 QA
r= 0.99997
Calculations
Vstd=|AVal{(Pa-AP)/Pstd)(Tstd/Ta) | Vas|AVol((Pa-8P)/Pa)
Qstd=|Vstd/ATime | Va/ATime
For subseq flow rate
Qstd= u.‘(( /Ani-&fﬂ 1 5)4,) L Qe= x/m((,}nﬁ wv{))a)
Standard Conditions
md:l 298,15 ¢ RECALIBRATION
] Hj
ot ok US EPA annual rec; per 1998
40 Code of Federal Regulations Part SO to 51,

Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

MAdrInemanidanaden auzdanaden vianendanyasmans

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Recelved :

Date of Calibration :

Date of Issue :

Calibrated by :

Callbration Method :

Certificate of Calibration

66-200066-1

Electronic Balance

Page : 10f2

Manufacturer :  Sartorius Model : SECURAI125-18
Serial No, : 0034606552 IDNo, : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

On site calibration was carried out at the B304 Balance Room, Envilab Co,, Ltd,
217w 220 °C
4701047.1) %

(1015.0 to 1016.0) mbar

Ambient Temperature :
Relative Humidity

Air Pressure

01 March 2023

01 March 2023

04 March 2023
Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the Intemational System of Units

Standard Weights
1D No,

E261-B2624

Cer N
C02222345

Duz Date
10 Nov 2023

Traceability

Natlonal Institute of Metrology (Thailand), (NIMT)

W5-47
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Certificate of Calibration

Certificate No, : 66-200066-1 Page : 20f2

Result of Calibration : Without Adjustment
UUC Cendition As-Recelved :  Good

Departure of indication from nominal value

Nomsinal Value Correction Unceralnty
() ® (@
0 0.0000 0.000083
05 0.0000 0.000084

1 0.0000 0.000085
2 0.0000 0.000099
s 0.0000 0.000110
10 0.0000 0.000092
20 0.0000 0.000120
50 0.0000 0.00012
100 0.0000 0.00020
120 -0.0001 0.00038

This result of calibration was found sccurste as shown on date and place of calibrution cnly.

This reported uncenainty of measurement was based on & standard uncentainty metiplied by a coverage factor k = 200,

providing a level of confidence of appraximately 95%

Load test 0 g m
/

A B c D E (B E D

00001 00001 0.0000 00000 0.0000 '

Repeatablity Load test

Stdev

MAdrInemanidanaden auzdanaden vianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

ertificate o

Certificate No. : 66-410024-1 Page : 10f2

Submitted by :

Equipment : Digital Thermo-Hygrometer

Manufacturer Jedto Model : HTC-]

Range Temperature : N/A ¢ Resolution ;0.1 °C

Range Humidity : NA %RH Resolution :1 %R.H.

Serial No, ! PONPES852094 IDNo. :  ELABTMHTC10003
Environment : Amblent Temperature : 3+ 2) °C

Relative Humidity : (50 % 15) %

Date of Recelved : 08 March 2023
Date of Calibration : 09 March 2023
Date of Issue : 09 March 2023
Calibrated by : Chortip Safchusri

Callbration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

i 4

by compared with dard probe sensor b perature into humidity perature chamber.

Reference Standard Instruments © This certification is tracesble (o the International System of Units

Digital Indicator with Standard Probe Temp&Hum

1D.Ne, Cert No, Dus Date Traceabiliy
400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Ca., Lad., Acoredited by TIST Calibration No,0268

W5-48
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CERTIFICATE OF ANALYSIS

sqe .t N
Certificate of Calibration E
Grade of Product: EPA Protocol
Part Number: EO4NISSE15A00V3 Reference-Number.  160-402021734-1
B a Cylinder Number EB0140762 Cylinder Volume 144 4 Cubic Feet
Certificate No. : 66-410024-1 Page : 2012 Laboratory 124 - Plumsteadville - PA Cylinder Pressure; 2015 PSIG
g > PGVP Number: Af2021 Valive Outlet:
UUC Condition Avr-Recelved : Good Gas Code CO,NO,NOX,502 BALN Certification Date:  Feb 19, 2021
Result of Calibration :  Without Adjustment iration Date: Feb 19, 2024
- Conification gerommed in acoordence wih EPA Trsceaitly Protocal o Assay and Certication of Gesecus Caltvation tansards (May 20127 dooumnent EPA
Funetion ¢ Temperature measurement SO 12831, Laing the arsy proceduss Red. Aralydcal Methadogy does not requie comecton for anaiyical ntarfersnca. This cyfneter ham o totel andlytcsl
e uncenainly as @aing bolow win & conidence v of 95%. Tham are no sig et mpuriies whe wiect the Lse of ihs caltration mbue. Al cencentiaiing are on »
Reference Humidity @ 50 %R.H. mokefmole basks urises cihenwise noted
NM\MN%M“‘O’JH e 0. 'g
Standard Tempemture UUC Reading Correction Uncertainty ANALYTICAL RESULTS
ey ‘o) ‘o) (:'0) | c Actual Protocol  Total Relative Assay
[ Concentration Concentration Method *  Uncertainty Dates
2500 250 0.0 0.46 NOX 45.00 PPM 24.58 PPM /- 1.4% NIST Traceatle 021272021, 021182021
NITRIC OXIDE 4500 PPM 4482 PPN +/~ 1. 4% NIST Traceable 0211272021, 021072021
SULFUR DIOXIDE 45.00 FPM 45,34 PPM +I-1.1% NIST Traceable 0212/2021, 021198/2021
CARBON MONOXIDE 4500 PPM 4500 FEM - 1.0% NIST Tracesble 02152021
NITROGEN Belarce \ v « &
— e =
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
Result of Calibration : Without Adjustment NTRM 20061 1-04 CCro7ees 43,82 PPM NITRIC OXIDENITROGEN +-1.0% Feb 02, 2025
PRM 12366 Deas0s 991 PPM AIRNITROGEN DIOXIDE 20% Feb 20, 2020
Funetion : Humidity measurement GMIS 124206880 coazany 4,028 PPM NITROGEN DIOXIDENITROGEN 21% Aug 18, 2021
Ref Tompecature @25 °C NTRM 0141708 KALDO190 49.67 PPM SULFUR DIOXIDE/MTROGEN - 10% Jun 20, 2022
aforence Temperature @ 25 NTRM 08012341 KALOOAT18 4857 PPM CARBON MONOXIDE/NITROGEN - 08% Jun 07, 2024
Standard Humidity UUC Reading Carrection Unoertainty The SRM, PRM ot RGM soted above s n oference © Be GUIS used in e and ot part of the.
(HRH.) (%R H.) (%RH.) (£ %RH) ANALYTICAL EQUIPME!
- Instrument/Make/Model Analytical Principle Last Multipoint Calibration
50.00 hd ! 22 SIEMENS ULTRAMAT 6 N1KDS79 NOIR Jan 27, 2021
Nicolet ISSD FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet ISS0 FTIR AUP2010245 NO2 FR Jan 21, 2021
Nicolet 1550 FTIR AUP2010245 $02 FTIR Jan 21, 2021
Triad Data Available Upon Request
NOTES:
Gross Weight 28.4 Kg
Semack Net Waight: 4.5 Kg

UUC : Unit Under Calibration PO# 5221000405

This result of calibration was found scourate as shown on date and place of calibration cely.

This reported uncertainty of measurement was based on & standard uncertainty multiplied by a coverage factor k=2,

providing & level of confidence of approximately 95%

a a 72 2 a o
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ$ﬁﬂ!l?ﬂﬁlﬂﬂ ﬂﬂ!sﬁﬂllﬁﬂé’ﬂll ﬂ13ﬂﬂ1ﬂﬂlﬂyﬁl$ﬂ1ﬁﬂ§ W5-49
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| S02 Analyzer Verification Test Report

Calibration Report No.: AP-S8607001
Calibrated Date: 1-Jul-23

his report

hal not be rey

Reading (ppb)

~aeee Aftar

[ em [ onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AF|
Model: T100 S/N: ESOAIT 10002032
Calibration System
Calibrator Unit Standard Gas
Dilutor Model FSA MGC101 NO Conc 44.68 )
S/N: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 275 °C Humidity: 58 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
k2 D] (- Lgtl {EEDL
Before! 0.0 38 38 4000 4105 13
After 0.0 08 09 4000 | 4021 03
Single Point Callbration Chart
500
400
00 — a— fwkr e

MAdrInemanidanaden auzdanaden vianendanyasmans
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| SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6807001
Calibrated Date: 1-Jui-23

J e [ onsite
[ S U [ wemm | At [ Wew
[Date 1423
Time - 13:10
Ranga J50 - 20000 (2] 500 500
[Sustity (Zero Gas) < 0.2 Pre 0s 02 *
S g2 Flow 50 (o 50) comin 063 =3
IPMT Datoctor i - 5000 W %5 uS
[Norm PMT Detector ) - 5000 v %) 325
ves J595-900 cormtant v | s
== 2500 {+- 200) T v - e S
[RCELL TENP 450 (++- 1) Droegon C % )
BOX TEMP k2040 Droagos C M1 3.7
[PATT TEMP ) Orongos C 50 50
UV I “Jiox " 4034.0 40340
Lamp Ratio 0. 120 140 ""‘:y
oo =] = =
|-50) - (+200) B “ir K
[Dark lnmp 50) - (+200) v ] 51
[SAMP PRES £0-30 cortant INHg A 281 278
000 (- 500) v 2004 2020
1000 (+- 250) ) 1002 1010 =
1 (+ 0.3) - 0820 0,866 ]
< 250 - @5 X iy
oz  es 0.1 X
|2 o0 @ 400 pot P78 o8 %2 !
[ Do 36 0.9
o Gas (400 PPB ) 400 pob 4105 02,1 + 5% of Range

NOT D@ [ORIGCUCES &)

W5-50
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| S02 Analyzer Verification Test Report ) [ $02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6607004
Calibrated Date: 1-Jul-23
[ e T Onsite

Calibration Report No.: AP-S6807004
Calibrated Date: 1-Jul-23
“em [ onsite

Instruments Information Page:1/2 2 :2/2
Analyzer Type: S02 Analyzer Manufacturer AP! W 1 Pl e deemed die W ETeR | sy 1
Model: T100 SIN: ESOAIT10002033 :“L" o I
ma 1310
Rarge 50 - 20000 [ %00 500
Calibration System [y e ‘:’ — = —— 'HBE ﬂ; R
fSamgin Flow 650 (+4- 50) cohmn () 65
. ey U | PMT Cetctor o - 5000 v 3.5 M5
utor NO Conc 44,68 PPM
SIN: 792 $02 Conc 45.34 PPM oo EMT Dtwotor p_ten Lid ¢4 28
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM HVPS 400-900 corstant v 718 648
SIN: 844 Expire Date: Feb 15,2024 EB0140762 pcrs mv * -
oz TEme I T Oreegee C 50 [
Environment: Temperature__275 'C Humidity, 55 %RH Rox TEve 5040 Deegen © A 27
PMT TEMP T (+1-1) Dvoages C 8.0 80
Calibration Report LV larp 10004800 v w0 T 40340 —
Zero Span winp Rt 190-120 M 1140 1140 N
Status Reference Reading Drift Reference Reading Drift% 5TR Ught (Zero Gas) <100 prg 20 2
| DR S£p0) s, AES) ARes) - Dork PMT (-50) - {+200) " “7 4“7
Before 0.0 27 27 400.0 4100 - patiome Je01-o200) = — ——
After _0o 09 09 400.0 403.2 04 v re 50-30 corment oA 21 278
2 oV 2()1!‘; 2020
PP 1002 1010
[ N :'_lﬁf,_ % 0.620 _iggu
Single Point Callbration Chart 502 Offwet <250 4 v TS 85 130 1
oy atzero |<02 PP8 0.1 04 8
500 Statitty at Spen <2 pptr @ 400 p> PPA 06 02
200 e il Qs Test Raspanss
- Pr———— ‘om Gas (0.00 PPB) 0 ppb 27 0.9
200 i —»— Before Span Gas 400 PPE | 400 ppb 4100 4032 + 5% of Range

Read ng (ppbd)

203 = | s At
DRSS |
o
0
3% Refersnce (ppb) -
1 ’ b

ful without The

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTULIAADN NIINIAUNHATAITAT W5-51
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| NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report |
« AP-NBS0T001 "
Calibration Report No.: e Page:111 Caltbeation Report No:t ARMNSSOZ001 Bagoitit—
. 1-Jul
" Calibrated Date: Calibrated Date: 1-Jul-23
] uJ s
PM Onsite PM " Onsite
Instruments Information :2/2
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP/ s e L »
Model: T200 SIN: ENOAIT20003573 e = L
[Tme 925
Farge 0.00 - 500.00 PPB PPS 500 500
Calibration System [Sistility (Zoro Gus) <02 PPE a5 02
C;lfnnuw Unit fbndlrd Gas [Sargie Flow 500 +4 50 ceimin 491 485
[ Difutor Wodel ESA NGCTOT RO Cons 408 PP ozone Fiow o0 i ® ®
SIN: 792 802 Conc 45,34 PPM [PMT Delecior Jo-5000 [ 85,0 260
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERO 20150 v 94.1 145
3 Expire Date: Feb 19,2024  EB0140762 hvps [400-600 conatant v ] L
DcPs 2600 +4- 200 v -
Environment: Temperature__27.4 'C Humidity, 54 %RH Reews Temp 500/- 1 Droogee C 50
- s " [soX TEMS j20-38 Drseges C 347 336
Calibration Check ( Before adjust) S ey Dreagea C 70 70
Zero ,SE 75 TEMP 60+/- 4 Droegee C - -
GAS Readmg Vaive | Expected Value Drift Reading Value | Expected Value MOLY Temp 315 #- § Oresges C 3140 3140
(ppd) (ppb) (ppb) (ppb) (ppb) Drift% IRCEL PRES 4-10 corment N-HgA 50 50
NO 20 00 20 | 3SET 4000 0.5 [sAMP PRES 20-30 oantant Bty A 258 21.9
NO; 04 0.0 04 143 00 LK INO Siope 1 +1.0.3 1.138 1.187
NOx 24 0.0 24 410.0 400.0 1.2 Skope 1 +/-0.3 1.260 1:114
ox +I- 2 R
(‘lib'm Chffk (Aﬁ(r aﬁ“'") INO Oftsat 10 1o + 150 ™y 08 -6
Zero Span
x o + 150 ™ 28 6.1
GAS Reading Value | Expected Value Drift Reading Value | Expected Value ol - m:n ‘,9‘,, - . wf — A S | '
(ppb) {ppb) (ppb) (ppb) b Drift% n and Cal S dags AT ot BN 30 # . awh - 4
NO 05 0.0 0.5 4038 400.0 05 Zaro Ve NO 0 ppb 20 0.5
NO, 0.3 00 0.3 53 0.0 0.7 . .
N NOx o [ 24 08
NOX 0.8 00| 08 4001 400.0 11 _
— [8pan Varo NO 400 ppb 2957 4038
Single Point Calibration Chart [ cl.] b Ll —
450
g 400
= 380
g 200 4
:, 280
5 200
£ 150 1
H 100 1
50 14
o
his report shal not be reproduced except infullwithout the written

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTULIAADN NIINIAUNHATAITAT W5-52



FwUMsAanwaswaugumdunadentsz$il 2566

Fa '
Tﬂ‘Nﬂ"lii%‘]J‘]J‘UuﬁQil’m‘]fuﬂ?ﬁmWiJﬂTLlﬂi (ﬂfNﬁ 1) UTEN FEUVVUAINIAFUNFIUNN Nna (UNIYY)

| NOx Analyzer Verification Test Report | [ NOx Analyzer Verification Test Report ]

Calibration Report No.: AP-NG607002 Page:111
Calibrated Date: 1-Jul-23

Calitration Repoit No-AR-M6607002

Calibrated Date: 1-Jul-23

Pagertit

B PM ' Onsite o) ™ o Onsite
Instruments Information
Analyzer Type: NO/NOZ/NOx Analyzer Manufacturer AP| -
Model: T200 S/N: ENCAIT20002468 1-he-23
Time 1015
Rarge 0.00 - 500.00 PPB PPB. 500 500
c‘llbrauon sym ?nkxlly (Zaro Gas) < 0.2 . 9:[\ :la:‘ 02
S— m— . — e — Tl -
Tutor Model ESA MGCT0T NO Conc 4468 PPM L - - —~ =
SIN: 7932 $02 Cone 45 34 PPM [PMT Datactor jo-so00 v 332 251
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM AZERO -20-150 Y 234 230
S/N: 644 Expire Date: Feb 192024 EB0140762 = 400-900 conatamt v 73 733
[DCPS 26500 +i- 200 L - -
Environment: Temperature__27.8 'C Humidity __ 54 _%RH [RCELL TEMP 50+~ 1 Deasgoa C 429 50,0
g - BOX TEMP 20.35 Drnagan C M2 33.5
Calibration Check ( Before adjust ) Pt TEWE 7 o Draagee C 70 7.0
Zero Span iz TEMP 5044 4 Ovsegee C - -
GAS Reading Value | Expected Value Drit Reading Value | Expected Value MOLY Tomp 315 +- § Oroages C 3149 3148
(ppb) (ppb) (ppb) {ppb) (ppb) Drift% RCEL PRES 4-10 contant IN-Hg-A 45 45
NO -2.8 0.0 ] 28 4507 400.0 60 [SAMP PRES 20-30 contart IN-Hg-A 205 230
|__NO, 47 0.0 47 95 1 o0 -1.1 NG Siops Y+ 0.3 0,850 1.085
NOx 1.9 0.0 19 4412 400.0 4.9 *
. [Nox Skooe 14403 0473 0977
[Calibration Check ( After adjust) NG Oflest a0+ 100 =y ™ “
Zsro INOx Oftsat 10 % + 150 mv 4.9 153
GAS Reading Value | Expected Value Drift Reading Value | Expected Value - iR S — ——rr e
(ppb) (ep0) (pob) (ppb)_ Drit B G THENGR RC Vs T el e ST
NO 09 00 09 1 3842 4000 0.7 [Zoro vaiue NO 0 [ 2.8 08
__NO; | S 1 - 35 25 00 = 0.3 NOx 0 o 19 286
NOx 2.8 0.0 26 396.7 400.0 0.4
Span Value NO 400 [ 4507 3042
Single Point Calibration Chart i = . ] M2 .
800
5 4% — — 4412
2 pond) SRR
o 7;5. 3987
g %0
3
@
g
NO Reference Value (s

reproduced except infulwithout The writter

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTULIAADN NIINIAUNHATAITAT W5-53
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| CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6807007
Calibrated Date: 1-Jul-23
2 pu [ onsite

Instruments Information

Page:12

L Analyzer Type: CO Analyzer

Manufacturer Environnement SA_ France

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6607007
Calibrated Date: 1-Jul-23

Model: CO12E S/N: NCOESACO12E355
Calibration System
Calibrator Unit Standard Gas
utor C107 NO Conc 44.68 22y
SIN: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__258 °C Humidity. 59 %RH
Calibration Report
Zero S
Status | Reference Reading Drift Reference Reading Drit%
(PPM) (PPM) fiaal)) FPM) (PPM) s
Before] 00 20610 208 450 5093 62
Ater] 00 | o032 j 0.0 450 4551 08

Reading (PPM)

Single Point Calibration Chart

xceoT Inful witho

+ the wrl

[Z [ onsite
Page:22
Date [ 1-Jui-23 ]T ma 10:08:00 I l
o p x £ AL e A 2|

il e s by - I ASCTE IR 1 sanmind. 4
Option 00 m +5 V Sensor 5 v
+33V 33 v 424V 242 v
+12vV 18 v +5 Vv 51 v
*24 V 1 mv
ST ———— = e =
IR current ratiao 8847 mA Pbee curment 618.2 mv
Optical T. 480 deg.C Pose T. 242 dog.C
Measure sg 508.4 mv Refer Sig 456 4 mv
Min sig. 945.0 m Max Sig 2840 mv
Sampls - e ——r o e e E——T" -— 2
inst. Ratio 1.108 [Ratio 1.105 J
Ref. raito 1.108 Internal Temp. 289 deg.C
Source Temp. 48.0 deg.C (Gas Presure 007 hPa
Up Presure 9470 hPa Flow 59 "

MAdrInemanidanaden auzdanaden vianendanyasmans
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[ CO Analyzer Verification Test Report

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

Calibration Report No.: TD-C5607004
Calibrated Date: 1-Jul-23

CO Analyzer Verification Test Report

Calibration Report No.: TD-C8607004
Calibrated Date: 1-Jui-23

Elepm [ onsite

[ em [ onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer API
Model: T300 S/N: ECOAIT30000098
Calibration System
Calibrator Unit m— Standard Gas
Dilutor Model ESA MGA 107 NO Conc 44.68 PPM
SIN: 792 802 Conc 4534 PPM
ZERO AIR Genearator ZAGT001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 15,2024 EBO140762
Environment: Temperature_ 292 'C Humidity:_48  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
- o= oy FEM PP
Before 0.0 24 24 450 | 433 19 |
After] 0 [ 0.8 08 450 445 __-08
| Single Point Calibration Chart
50
‘ as
| 40 1 - /‘
g s
g 10 4= -~ et Btfcre |
? 25 4 —
i 20 i - AT ’
® 15
10 /
s b
° a5

Raference (PPM)

MAdrInemanidanaden auzdanaden vianendanyasmans

- RN 213
ol [ hew [ uw "]
Date 1-Juk-23
Time o 10:51 )
;R;»qe 0.1-1000 PPM PPM 50 LD_
;Miy ) (0.1-2PP8 ) o g -po: 0.04 02
CO Measure - 2500 - 4800 MV, VmV 44856 4;;; 3 cro
CO Reference 2500 - 4800 MV, mv 37685 37302
I Ratio . T 1205 .”9 1.20 o
Sample Pressure 26 - 30 m-Hg-A n-Hg-A ;77 286
Sample Flow 720 - 880 coimin ooirmin 9(;4 898
Sarmple Temp a4-82 deg.C deg.C 485 45 3
@’|ul V’u:np' 47 - 49 deg C B deg.C 48 48 ]
Wheel TAe";D 66 - 70 deg.C degC . 68 688 )
Box Temp 27 - 50 deg.C deg C ) 333 ua /
PHT drive 250 - 4750 mv. mv 20123 28135
Siope 0.800 - 1.200 1197 1438 )
Offsat 005 +/-02 -0.015 -0.016
as Test Rouponse =W
Zoro Gos 0 PPM 04 0.0
Span Gas 4 PPM 443 ] 450 + 8% of Range

W5-55
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—

Resuest No. 21-66/0381

CALIBRATION CERTIFICATE

lindustrin] Met

Submiited by

Address

Calibrated at Ele and Flectronic 8

Sai 1O F [}

Instrument Calibrated :

Srandards vsed : DF-193A S/N 122037

| Function Synthesi
2. Measuring Amplifies Bruel&Kjeer 2636 5/ 1537484

imable Attenuitor Tamagaws TPA-3034 S/N OF 2214

114 S/N MY 44005560,

3 TORE000]

ser Microphone Bruel&Kjner 41805/ 28

Calibration Proecedure: C- 5094 2-2003. The soun

d by standard mictophone us

ape technigue

5 maintnined ot Eler

This anstris heen calibmated

ible to the

through the Na

ory |EEL), which s

v { Thailand)

The intormalien on @

sl reading is alls

measured values only,

Dl wl Reveipl

14 Mar. 2023

Date of Calibration o 16 Mar, 2023

& Humidity (50 =

| Dieser Sound Level Cali Tempers
Maniifaciurer Bruzl & Kjaer Relst
Mol 4230 ent Pressure
Serinl No 1351078

MTC No. EEL

gy and Testing Servies Cent

Ambient Environment

¢ level of instrument was

u Eleetonic Standands

Imstim

tex] refer o the

MAdrInemanidanaden auzdanaden vianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

(101325 +

Advertising the Aeporn/Cenficate and pubiidty of the resutt

Request No. 21-66/0381

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

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

MTC No. EEL. BP. 70/0366

a coverage

Nominal Output of Unit Under Test =94 dB re 20j4Pa at 1000 Hz

Acoustic Output in dB re 20Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C

1. Sound Pressure Level

and 50 %RH

Measured Sound Pressure | Deviated value| Uncerainty

dard Microphone

Type Level (dB {dB) (dB)

Tolerance limit

IEC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180 9378 +£0.10

+0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty

Type (Hz) (Hz) Hz)

Tolerance limit

IEC60942:2003 Class |

1/2 inch Brucl&Kjaer 4180 999.0 -1.0 +1.5

3. Total distortion

Standard Microphonc Measured Total distortion Uncertainty

Type (%) (%)

Tolerance limat

EC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180 1.05 +0.50

=3.0%

Note : 1. No adjustment

2. The calibrator pressure correction was not included

Calibrated by ¢

Date of Calibratiq

Date of Issue

The results relate only to ¢

tained from the govemnce of TSTR

W5-56
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Issued Dy

Date of Issue

Calibration & Test Section - Meteorological Instruments Bureau

| September, 2022 Certification No. 312/22

Page : | of 6

Object

Manufacturer ;

Serial No

Customer

Calibration Condition : Temperature 25.1

"y— lanrad T
IR TEHBATAIARARLNINEN

Novalynx

Dats Logger

EWSNV11

C  Baromelric Pressure

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 842 S/N 91563

HOOK GAGE NO 1425 Wind Aloft Plotting Board
NIST. Test Reference Numbe 241460 Standard Velooity at 20 - 30 mvsec
Uttrasonic Anemomater Mogel D (sensor TR-90AH)

Serlal Number 110730029 (sensor 120629586)

TY ASSURANCE ORGANIZATION Standard Velocity at 0 - 20 misec

MAdrInemanidanaden auzdanaden vianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Sensor model

1 September, 2022

EWSNVI10WS2510

Certification No, 312/22

ge : 2 of 6

Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasenic Anememeter | Pressure | Vacuman | Velocity Velocity Correction
misec s W00 | imees K20 misec m/sec mives
1.00 - - - 04 0.60
3.02 - - - 27 0.32
5.00 - - - 46 040
7.04 - - - 71 -0.06
9.02 - - . @l -0.08
11.01 - * . 10.7 031
13.01 - . . 128 0.21
15.01 - - - 148 0.21
17.02 - . - 17.1 -0.08
2002 . - . 203 028

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

Wind Aloft Plotting Board.

WIND DIRETION

TESTED WIND DIRECTION

W5-57
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The Result of Calibration

EWSNV110WS2510

Sensor model

September, 2022

Certification No. 312/22

Page

Standard Barometer

Tested Baromeler

Carrection

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Seasor model EWSNV110WS2510 Certfication No. 312722
1 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
C ‘c c
45 02
0.4 0.1
5.2 15 03

Pressure Pressure
101 )08, B: 049
10108 110.35 024
1010.38 1010.09 28
1010.23 0.4
1006 62 0.3r
100964 0.37
1009.41 1009.03 0.38
a 1008.76 37
1008.56 1008.76 20
1008 "::C\i' 49
1008 008.2;

Average

MAdrInemanidanaden auzdanaden vianendanyasmans
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The Result of Calibration

Sensor model EWSNVIIOWS2510 Certification No. 312/22
Page : 5 of 6

| September, 2022

Rolative Humidity Sensor Reading

Standard
Humidity Reading Corraction
% RA. % RH. % RH.
1.5

856

604

MAdrInemanidanaden auzdanaden vianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

Certification No. 312/22

Date of Issue 1 September, 2022
Page: 60f 6

TuSvses

iRyt votusesih mdosdas $1%8 Davis iy TIPPING BUCKET
Model 7342.026 ID No. EWSNV110WS2510 himsaeuisufuudwuuuuuda
#24 GAUGE DIAMETER 8.0 INCHES , NEGRETTI
71082 unzennsod1 1914 Hisgndesmsoas

W5-59



SLMsAanuasdeuRanNaunadensz il 2566

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

|ssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 31522

Page : | of 6

Object 3 witasilenssdagaileiinm
Manufacturer : Novalynx
Type : Dasta Logger 110-WS-25DL-D

Serial No. ¢ EWSNV110WS2511

Customer Erwilab Co. Ltd.(Head Office)
520,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae

Bangkok 10160, Thalland

1010.0 hPa

Calibration Condition : Temperature  25.1 °c: B

NATIONAL STANDARD WIND TUNNEL : Therma! Anemometer 642 S/N 91563

HOOK GAGE NO 1425 Wind Alcft Plotting Board

1/241460 Standard Vielocit

N.I.S.T, Test Reference Number

Ultrasonic Anemometar Medel DA-B50-3TV (sensor TR-90AH)

rial Numbar 110730028 (sensor 120

a a 72 2 a o
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁiﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll mmmaﬂmymmﬁﬂﬁ'

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Sensor modo EWSNVIIOWS2511 Certification No. 31522
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anememeter | Pressure | Vacumm | Velocity Velocity Correction
musec 00 | wesa ko | mseo misec misec
1.00 = - - 04 0.60
3.02 - - - 27 032
5.00 - - - 49 0.10
7.04 -~ - - 70 0.04
92.02 - - - 91 <0.08
1o . - - 1. 0.09
13.01 - . - 129 011
15.01 . - - 15.1 -0.09
17,02 - - - 17.2 -0.18
20,02 . - - 202 0.18
[ Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
920 0
180

W5-60
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The Result of Calibration

Sensor model 'SNV110WS2511
o o The Result of Calibration
Certification No, 315/22
2 Hoptembe et . el Sensor model EWSNV110Ws2511 Centification No. 31522
Standard Barometer Tosted Barometer Correction 2 September, 2022 Page ; 4 of 6
Pressure Pressure
1010.3¢ 100844 1 Standard Tamparature Sensor Reading
00831 1.29 Temop Reading Correction
1010.368 1.36 ‘c ‘c ‘c
1.5 458 456 0.1
100844 1.4¢ 30.5 305 0.0
1003.66 1008.14 1.52 15.2 154 02
00g.41 007.8 1.56
1009.13 1007 56 1.5
006,96 1.69
1008.58 1.81
008.25 1006.68 57
1.48
1005, 14
07.04 163
006.63 05,2 4
101002 0
008.77 1007 56 1.21
008.67 10X 1.4¢
1006.09 1.54
1006.60 1.60

Average

a a 72 v 2 Y a o s
NMAIFINGFTATTIUIAADN AUTTULIAADN NIINIAUNHATAITAT N5-61
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The Result of Calibration

EWSNVIIOWS2511

Certification No. 31522

Sensor model
2 September, 2022 Page : S
Standard Relative Humidity Sensor  Reading
Humidity Reading Correction
% RH. % RH. % RA
856 829 27
604 9.1 13
423 415 oA

MAdrInemanidanaden auzdanaden vianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

Certification No. 31522

Date of Issuc 2 September, 2022
Page : 6of 6
@,
Tufuses

v o & & A . 4 X
wientuiivefusesinmiesindu 8o Davis 1wy TIPPING BUCKET

Model 7342.026 ID No.EWSNV110WS2511 vinsaeufeuduudduuuuuda
#73 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

71082 uazerusni1 11§14 dimgndesnusivnzi®)

TIP)

W5-62
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PNAITNANTADUINSUIAIDINDAIIVIA
aaisoiihresuuns @mslaneumines)

aatsolihmamas @aiioinsviondy)

-7} ]
w AN

N3N 2/2566

%

uUNA5I13A TN 26-31 AAIAN 2566

a a A P 2 v a o 7
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Verification Report No.

S02300285-E001 -TSP 01

TSP High Volume Sampler Calibration

R

Verification Report No
00289-E001 -TSP 02

26 October 2023

MAdrInemanidanaden auzdanaden vianendanyasmans

PM 7 Ornsite TI P [ Onsie
Site: menfisoInvenaune Site: aeanIdidasuuvd
ut™ 665717 1510166 Dste: 26 Oct 23 UTM ; 47F 665348 1517740 Date: 26 Oct 2
Sampler ETSP#20 Technicat Sampler: ETSP#41 Technics
Recorder. ECRANOOOD31077 roval Recorder; ECRANG 15315224 Approvar
~ CONDITIONS CON =
Baromelric Press. (hPa): 9520 Corrected Pressure (mm Hg): 714.1 Barometric Press. (WPa) Cormected Prassure (mm Hg): 714.1
Tempersiure (deg C): 30.0 Temperature (deg K): 303.0 Temperature (deg C) Temperatus K): 3030
Average Press. (hPa): 1013.0 Camected Avg Press, (mm Hg): 769.8 Average Press. (nPa) Carrecied Avg Press. ( )
Average Temp. (deg C): 30.0 Average Temp. (0eg X) 303.0 Average Temp. (deg C) Average Temp. (deg K-
CALIBRATION ORIFICE N w - CALIBRAYION ORIFICE -
Brand: Taah Envronmental, Inc Qs Sope ~ 203404 Brand: Tisch Environmenal, Inc Qsid Siope 203404
Model. TE-5025A Qsid Intercapt 0.02658 Model: TE-50254 Qsti intercept -0.02658
Serial#. 758 Date Certified 18 Jan 2023 Serial. 756 Date Certified 18 Jan 2023
CALIBRATIONS CALBRATIONS
Plate or W20 Qsid B " LINEAR Plate or H20 Qstd 1 Ic LINEAR
Tesi # (n) (m3émin) (chart) (correcied) REGRESSION Test# (in) {m3dmin) (chart) (corrected) REGRESSION
1 1163 1625 58.0 55.75 Siope = 206168 1 11.12 1569 540 51.01 Siope =
2 1022 1524 540 5191 Intercept = 67547 2 963 1.480 520 4999 Intercapt =
3 734 1260 460 422 Corr. coel=  0.9929 3 737 1266 480 46.14 Corr. coeff.
4 485 1.054 380 3853 4 4 1,05 400 38.45
5 298 0.829 340 3268 # of Observasions. 5 § an 0.846 320 30.76 # of Cbservations. 5
Range of Charl] 41 | Range of Chart] 41
al 1.1-1.7 m3min 59 Z 1 - 1.7 m3imin 58 |

26 October 2023
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VIHN FLUVVUTINITUNFUNN TN (U1191)

[ PM10 High Volume Sampler Callbration |

PM10 High Volume Sampler Calibration

Varification Report No.
SO2300289-£001 -PM 01

Verification Report No
502300289-E001 M 02

Range of Chart
st SFR 3

26 October 2023

MAdrInemanidanaden auzdanaden vianendanyasmans

) T Onsite T "™ Gnsite
Site Site: aelsnIwimiaouun?
UTM  47P 665717 18 Date: 26 Oct 23 UTM : 47P GB5348 1617740 Date: 26 Oct 23
Sampler: EPM10#1 Technical ) Samplar: EPM v Technical
Recorser ECRUS016431075 Aporoval Recorder: ECRDS01618125 Approval
— CONDITIONS CONDITIONS
Baromelric Press, (WPa): 952.0 Carrected Pressure (mm Hg): 714.1 Baromelric Press. (hPa): 5470 Corrected Preasure (men Hg): 740.3
Temperature (deg C): 30.0 Temperature (deg K); 303.0 Temperature {deg C): 30.0 Temperature (deg K): 3030
Average Press, (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 750.8 Average Press. (hPa): 10130 Corrected Avg Press. (mm Hy): 7598
Average Temg. (deg C): 30.0 N Average Temp. (deg K): 303.0 Average Temp. (deg C): 30.0 Average Temp. (deg K): 3030
CALIBRATION ORIFICE ] CALIBRATION ORIFICE
Brand Tisch Environmental, Inc 5 Qsld Slope 1.2736 1 Brand, Tisch Environmental, Inc i Getd Siope 1.27368
Modet: TE-S025A Qs Imercept 001857 Model: TE-5025A Qsid Intercept 001657
Seriai# 759 Dale Centfied 18 Jan 2023 - Serai# 759 Date Cersfed 18 Jan 2023
CALIBRATIONS C . CALIBRATIONS |
Plate or H20 Qa | ic LINEAR Plate of H20 Qa [ Ic LINEAR ‘
Test# (n) (m3imn) {chart) (comrecied) REGRESSION Tesi# (n) (m3/min) (chan) (comected) REGRESSION
1 1233 1,806 80.0 257 Slope = 134221 1 11.23 1731 540 s Slope = 185212
2 9.44 1.584 o 2866 Intercept= 79941 2 1038 1,665 52.0 33.96 Infercept = 30765
3 678 1.345 40.0 26.06 Carr. coefi= 09852 3 753 1.420 440 2874 Corr. coeft =
4 45 1.105 %0 2345 SFR= 1202 B em 1.128 380 2482 SFR =
5 281 0.885 30.0 19.54 sSSP« 3705 5 309 0914 20.0 19.59 ssP= 3869
# of Observations: 5 # of Observations. 5§
T 35 | Range of Chas a7

at

26 Oclober 2023

W5-65
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Verification Test Report

] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02300289-E001 -5LM 01

[F] Onsite UTM : 4TP GE5BE0 1518184

28 Qctober 2023
anflanlifaaiung
Sound Level Mater
PULSAR

44

1900

Temperature 30 C Hurmidity B  %RH

Acoustic Calbrator Class 1 Model 4230 Bruel&Kjser
Serial Ne. 1351076
Date of Calibration - 18 March 2023

Result of Test ‘
Reference Standard Instrumant reading Error Adjust
(dB) (dB) (dB) (dB)
23.78 93.74 -0 43,78

MAFFINmansaunadon ane

Funaden viamndenyasman;

VIHN FLUVVUTINITUNFUNN TN (U1191)

Verification Test Report

[0 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Madel:

Serial :

Environment:

Reference Standard:

Report No.:
S02300288-E001 -SLM 02

[] ©Onsite UTM 4TP BB5361 1517736

28 October 2023

ao e lvivdasuund
Sound Level Meter
PULSAR

44

1974

Temparature 30 ¢ Humidity 65 %RH
Acoustic Calibrator Class 1 Madel 4230, Bruel&Kjaer

Serial No. 1351075
Date of Calibration - 16 March 2023

_

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
9378 9371 0.07 §3.78

W5-66
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DUE DATE:

[ RECAUBRATION |

January 18, 2024

Callbration Certification Inf
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 K
|Operator: Pa: 7501 mm Mg
|Calibration Model #:  TE-5025A Callbrator s/N: 0759

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

2 2 a o s
ﬂ1ﬂ3ﬂf1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!l')ﬂﬁlﬂﬂ ﬂﬂ!zﬁﬂll?ﬂé’ﬂll UIINYAUNBATAITAT

Vol.lnit | Vol Final | AVol.

Run {m3) (m3) {m3)

1] 1 2! 1

2 3 4] 1

3| 5i 6| 1

3 7 8 1

5] 10 1

Data
Pa
ved | osa |4 o a [yAH(Ta/Pa
(m3) (x-axis) {y-axis) Va (x-axis) (y=axis)
0.596! 7135 1.4145 0.9957) 0.7133
0.9918 0.9968 2.0004 0.9915 09964 1.2521]
0.9897| & 2.2365 0.9893 1117 1.3999]
0.9886| 11 2.3456 0.9883 1, 1.4683]
0.9833) 1.4067| 2.8289 0.3829| 1.406. 1.7708]
m= 2.03736 m= 1.
( Is D b= -0.03733 0.
r= QA r= 0.99997
[
Vstde=|AVol{(Pa-AP)/Pstd)(Tstd/Ta) | Vas|AVol((Pa-4P)/Pa)
Qstds| ATime | Qa=|Va/ATime
For flow rate
astd- w((,/an(—,%—)@#—) -b) I Qa= w((,lﬂ Ta/Pa })a)
ns

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

ertificate o 1bration

Certlficate No. : 66-200066-1

Submitted by :

Page : 10f2

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAI125-1S
Serial No, : 0034606552 ID No. : ELABBALANCENOS
Capacity : 120 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the B304 Balance Room, Envilsb Co,, Ltd,
Ambient Temperature : Q217w2200 °C
Relative Humidity 47010471 "%
Air Prossure {1015.0 to 1016,0) mbar

Date of Recelved : 01 March 2023

Dateof Calibration : 01 March 2023 !

Date of Issue | 04 March 2023

Calibrated by : Akaradath Thippichai

Calibration Method :
Edition 7 - November 2022

Reference Standard Instruments : This certification is tracesble to the Internaticeal System of Units

In-house method CAL-M200] based on UKAS Publication ref ;

LAB 14

Standard Weights
E261-E2624 C02222345 10 Nov 2023 National Institule of Metrology (Thaltand), (NTMT)
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ertificate

Certificate No. : 66-200066-1

Result of Calibration : Without Adjustment

UUC Cundition As-Recelved s Good
Departure of indicasion from wominal value

Calibration

Nomina! Valus Correction Uncertainty
@® ® £ 30)
o1 0.0000 0.000083
0s 0.0000 0.000084

1 0.0000 0.000085
2 0.0000 0.000099
5 0.0000 0.000110
0 0.0000 0.0000%2
20 0.0000 0.000120
50 0.0000 0 (0612
100 0.0000 0.00020
120 <0.0001 0.00038

This result of calibration was found accurate es shown on dute and place of callbrasien caly.

This reportied uncertainty of messurement was based on & standard uncertainty muiliplied by a coverage factor k =

providing a level of confidence of approximstely 95%

Eccentrip error Load test

A B

20
c

D

E

0.0001 00001 00000 0.0000 0.0000

Repeatability Load test

2 2 a o s
ﬂ1ﬂ3ﬂf1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!zﬁﬂll?ﬂé’ﬂll UIINYAUNBATAITAT

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

Certificate of Calibration

Certificate No, : 66-410024-1 Page : 1of2

Submitted by :

Equipment : Digital Thermo-Hygrometer

Manuficturer : Jedto Model : HTC-1

Range Temperature : N/A e Resolution ;0.1 °C

Range Humidity : N/A  %RH. Resolution : 1 %R.H.

Serial No. : PONPES852094 I[DNo. : ELABTMHTCI0003
Environment : Ambient Temperature : R4+ 2) °C

Relative Hunidity (50°% 15) %

Date of Recelved : 08 March 2023
Dateof Calibration : 09 March 2023
Date of Issue ; 09 March 2023
Calibrated by : Chortip Sgmchusri

Calibration Method : This instrument was calibrated by In-house method comparison fechnique CAL-M4013

by d with dard probe sensor humidi into humidi P chamber.

Reference Standard Instruments 1 This certification is traceable to the Intemational Sysiem of Units

Digita! Indicator with Standard Probe Temp&Hum
Do, Cent No, Due Daze Traseability
400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co,, Lid., Accredited by TIS! Calibration No.0268

W5-68
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Alrg,
Alrgas USA, LLC
6141 Easton Road

2
Plumsteadville, PA 18549

Alrgas com
TIFICATE OF ANALYSIS
Certificate of Calibration Grade of Product: EPA Protocol
‘ Part Number: ED4NI9BE15A00V3 Reference Number:  160-402021734-1
Cylinder Number: EB0140762 Cylinder Volume 144.4 Cubic Feet
; ¥ . " Laborstory. 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
Certificate No. : 66-410024-1 Page 12012 PGVP Number A12021 - Vaive Outiet: 860
. ROy T S Gas Code. CO,NO,NOX, 502 BALN Certification Date Feb 19, 2021
UUC Conditlon As-Recelved : Goo ‘ ration Date: Feb 19, 2024
Result of Callbration : Without Adjestment Svncaion pariomes in accordance with ‘EPA Tesceatalty Protocol or Aaasy and Cerstostion of Gaseces Calbealion Standards (May 201)" document EPA

SOR 120831, using the assay procsdurea isied. AnalyScal Methodoiogy does not rquite comection for anaiytics Itucierance. Ths ylincar hes n arisl aralytcal

Funetion 1 ‘Temperature measurement unceraingy ax staled beiow wih & conficlencn kv of 85%. Thare are ns significant impurities which sect the use of s calbration mtumm AY concentatidng ame on 5
oMl 2asis snkess oltewse nom:
Reference Humidity @ S0 %RLUH. ’ Do Not 100 palg e 0.7
~ ANALYTICAL RESULTS
§ T Rasdin, C o Uscertaint
Standard Temperasure uue 8 nENele Y c Actual Protocol  Total Relative Assay
ey ey 'y (£'¢) Concentration Concentration Method Uncertainty Dates
—_—
NOX 45.00 PPM 44.88 PPM G1 vi-1.4% NIST Tracsstie 021272021, 02/19/2021
2501 250 0.0 0.46 ‘ NITRIC OXIDE 45.00 PPM .62 PPM Gt - 1 4% NIST Traceable 020122021, 0211872021
SULFUR DIOXIDE 45,00 PPM 45.34 PPM Gt +-1.1% NIST Traceabie 021122021, 02192021
CARBON MONOXIDE 4800 PPN 4800 PEM Gt +/- 1.0% NIST Traceable 201572021
NITROGEN Balarce % . .
- -
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expliration Date
| NTRM 200811-0¢ CC707068 45.82 PPM NITRIC OXIDENITROGEN +-10% Fed 02, 2025
Result of Calibration :  Without Adjustment | PRM 12386 D685025 2191 PPM AIRINITROGEN DIOXIDE 20% #eb 20, 2020
GMs 124206850 ccazaTor 4.028 PEM NITROGEN DIOXIDENITROGEN 21% Aug 15, 2021
Function 1 Humidity measurement A3 NTRM 0141708 KALLO3190 49.87 PPM SULFUR DIOXIDENITROGEN +10% Jun 20, 2022
»°c NTRM 08012341 KALDOAT18 4857 PPM CARBON MONCXIDENMTROGEN +-0.6% A 07, 2004
Reference Temperature @ The SR, PRM oc ROM nowd above i il in eferanze o e GAS wwed bn tho essay and ot part of the
etio Uncartaint, - N
Standard Humidity UUC Resding Eiteetion —— ANALYTICAL EQUIPMENT
(SRH.) (SRH.) (%RH. ) (23HRH ) | InstrumentMake/Model Analytical Principle Last Multipoint Calibration
22 | SIEMENS ULTRAMAT & N1KDS79 NOIR Jan 27, 2021
50.00 el ! Nicolet 1850 FTIR AUP2010245 NO FTIR Fob 11, 2021
Nicolst IS50 FTIR AUP2010248 NO2 FTIR Jan 21, 2021
Nicojet IS50 FTIR AUP2010245 502 FTIR Jan 21, 2021
e e e
Triad Data Available Upon Request
NOTES:
Gross Weight: 28.4 Kg
2 Net Weight: 4.5 Kg

PO# 5221000405
UUC : Unit Under Calibration

This result of calibration was found accurate as shown oa date and place of calibration anly,
This reported uncertainty of measurement was based on & standard uncentainty malliplied by a coverage factork =2,

providing a Jevel of confidence of approximately 95%

A a P v 2 v 2 o g N5-69
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S86810008

Calibrated Date: 1-Oct-23

[E] Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E S/N: ESOAI100E01108
Calibration System
Calibrator Unit Standard Gas
[~ Dilutor Model ESA MGC 107 NOXx Conc 45 50 PPM
SIN: 792 NO Conc 45,50 PPM
ZERO AIR Genearator ZAG7001 §02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31 2028 EBO160267
Environment: Temperature__238 °‘C Humidity. __87__ %RH
Calibration Report
Zero Span
Status Referance Reading Drift Reference Reading Drift%
seet) o] LT ‘
Befovg 00 0.7 0.7 400.0 408 0 10
After’ 0.0 04 04 400.0 403.0 0.4
|
| - o
Single Point Calibration Chart
500

hisireport shel not be

Reading (ppb)

e
/
/

a 2 2 a o e
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!l')ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂllﬁﬂé’ﬂll NIINIAYNYATANTNT

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

S02 Analyzer Verification Test Report

Calibration Report No.: AP-86610006

Calibrated Date: 1-Oct-23

e [J Onsite
Do 1.001-23
Time 13:10
Range I50 - 20000 o8 500 500 2B,
gﬂlﬂu [12‘10 Gas) o c'2 P'FB 08 3;
Sampie Flow 650 (+1- 50 octman 869 ) -
PMT Detocior 0 - 5000 i %5 "5
[Noem PMIT Detwcior Jo- 5000 mv X oY)
rves 400-900 conetant v 718 20 ]
nees 2500 (+1- 200) " d =
RceL: TEMWP | ) Drooges C 50 50
BOX TEMP 2040 Druages C 341 27 |
PMT TEMP 7 (1) Droages C 80 80
UV lamp 1000-4900 ™ 40340 40340
Larnp Rato 30-120 % 114.0 1149
[STR. Ligtt (Zom Gas) PP8 20 2
[Dar. PhaT m “7 “r =
[Dark lamp (-50) - {+200) mv 81 54
[sAmP PRES }20-30 cormar g A 280 214
IPMT VioRs 00 (+)- 500) mV 2004 2020
502 Cone 1000 (+1- 250) P8 1002 1010 =
502 Sicpe 1 (o 03) g 0.820 0258 B
[SO2 Ofaat < 25[} mv o 1301
Stabisty ot 2eo <02 ] PPE 0.1 01 ]
Staciity &t Span < 2 ppb @ 400 ppb PPS 0.8 02 =
Zero Ges (000 PPB) 0 ov o7 04
|5pan Ges (a0 pra ) | 400 | v 4080 403.0 | 4 6% of Range |

hisi report
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I S02 Analyzer Verification Test Report

l

Calibration Report No.: AP-S8610005
Calibrated Date: 1-Oct-23

hisirapert ghell not be reproouced excep?t Infulwithout the wittem

a a 2 2 a o e
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!sﬁﬂllﬁﬂé’ﬂll NIINIAYNYATANTNT

P L] onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP|
Model: 100 S/N: ESOAI100E01218
Calibration System
Calibrator Unit Standard Gas
Dilutor NOx Conc 4550 PPM
SIN: 782 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 8502 Conc 4558 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%
A8l ) - D ' 20
Before 00 08 08 400.0 389.0 14 I
After’ 0.0 02 02 4000 401.0 0.1
Single Point Calibration Chart
500
400 £y
g 300 f —— detore
§ /
3 - / B
pr L/ :
0
0 Reference (ppb) -

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

[ S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6610005

Calibrated Date: 1-Oct-23
7]

e O onsite
[Data 1-0¢1-23
rime 13:90 . 1
B e
[Faregn 50 - 20000 | eee 500 500 i
[Sibiity (Zero Gas) <02 ) 05 02 S7
Sampile Fow 650 (+4- 50) ofmin 663 658
PMT Detoctor 0 - 5000 v 3.5 pmy
INorm PMIT Deleciorn 0 - 5000 -« mv 341 028 ]
HVPS 1400-900 constant \' "e vay
nees (2500 (+/- 200) il - —
RCELL TEMP 50 (+)- 1) [ Dwogee & % 50
BOX TEMP 12040 Deonges C M1 2.1
PMT TEME 7 (1) Drongee C 20 50
OV larp 10004800 -V 3 40340 4030
Lamp Rato 30-120 » 1140 1140
STR. Light (Zeeo Gas) j<100 PP 2 23 ]
Darke PMT (-60) - (+200) £ 47 “y
Dark wmp |50 - (200 = 54 — e
SAMP PRES |20-30 contant IN-Hg-A T‘T — A > 218
IPMT Volts 2000 (+/- 500) mv 2004 2020
502 Core 5000 (+/- 280) B 1002 1010
502 Sope 1(+-0.3) - 0,820 [
507 Offsat < 250 mv 65 130.1
T — <02 PP [X) o1
ity ol Spen [ 2 ppb 3 400 ppd. PPE 0.6 Q2
Zero Gas (0.00 PPB) o 00 0.9 42
|Soan Gas (400 PPB ) 1 400 | b 308 0 4010 + 5% of Range

his repor
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[ NOx Analyzer Verification Test Report

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

Calibration Report No,: AP-N6610006
Calibrated Date: 1-Oct-23
pm O onsite
Instruments Information

B]

Page:11

NOx Analyzer Verification Test Report

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer AP

Model: T200 S/N: ENOAIT20003572
Calibration System
Callbrator Unit Standard Gas
utor MGC101 NOx Conc 45 5 PPM
SIN: 782 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 4558 PPM
SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EBO160267

Environment: Temperature__ 24.3°C

umidity: 53 %RH

Calibration Check ( Before adjust )

Zero S|
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) {ppb) {ppb) Drift%
NO 28 00 28 4073 4000 08
NO, 0.3 0.0 03 3T 0.0 05
NOX 31 0.0 31 4110 400.0 1.4
[Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Dnft Reading Value | Expected Value
(ppb) {ppd) {ppb) (ppb) {ppo) Drift
NO 0.5 0.0 0.5 4001 400.0 00
NO, 02 00 02 19 0.0 S
NOX 0.7 0.0 07 440_2.0 400.0 0.2
Single Point Calibration Chart
as0
5 400
£ aso
g 300
§ 250
s 200
% 150 4
R, wwy g2, 3003
s 3 50,4
4 . ol

his.report shel not be reproduced except infulwithout fhe written =p

Calibration Report No.: AP-N8810006 Page: 11
Calibrated Date: 1-Oct-23
e PM -l Onsite
2/2

(Dt 1-0ct-23
[Time 11:25
[Fowvgu 90 - 500,00 PFB PP 500 500
Statuiey (Zoro Gas) < 02 FPR 04 02
[Sargre Flow 500 /- 50 i, 500 450
[Ozane Flow {00-90 camin (] 0
[PMT Doleclor o-1000 mv 50.6 204
AZERO 20-150 ™ a3 48t
= }40-900 conatant v 745 745
= 2500 +1- 200 my 2 a
RCELL TEMP [50+)-1 Dreeges C 50.0 500
BOX TEMP 20-35 Dreegea C 332 26
PMT TEMP ¥ 411 Dreegoe C 12 2
\ZS TEMP (500 4 Dresges C a 2
MOLY Tomp (315 +/- 8 Dreegee C 3133 3145
[RCEL PRES 4-10 contant IN-Hg-A 37 37
SAMP PRES 20-30 contant IN-Hg A 263 7
INO Siooe 1+ 0.3 1025 1178
INox Siopa 1+l03 1.006 1.183
NG Ot 10 1o - 150 mv (%] 18
INOx Offwat 10 4o + 950 - mv 21 28
[zor0 Value NO [} P 28 08

NOx 0 o0 a1 07
Soan Valow NO 40 w0 4073 00,3

NOx 400 -] 410 4020

MAdrInemanidanaden auzdanaden vianendanyasmans

hisreport shisl not be reproduced except infullwithout the written spprovel of Neadiss Supply Instrument Co.l
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| NOx Analyzer Verification Test Report | | NOx Analyzer Verification Test Report ]
Calibration Report No.: AP-N6610005 Page:1/1 Calibration Report No.: AP-N8610005 Page:111
Calibrated Date: 1-Oct-23 Calibrated Date: 1-Oct-23
0O _ = gelo
M Onsite = PM — Onsite
Instruments Information
Analyzer Type: NO/NO2NOx Analyzer Manufacturer API
Modei: T200 S/N: ENOAIT20003573 1-0c+-23
= ol 9:25
Rangs 0.00 - 50000 PP oo 500 500
Calibration smm Stabiity (Zarm Gas) < 02 Pra 05 0.2
Calibrator Unit Standard Gas | [Sumpte Fo [500+4. 80 o 451 485
e e ] Sm—— o
H onc 2
ZERO AIR Genearator ZAG7001 So02 Conc 4558 PPM Al D/cb:mf el = =2 f‘-!.ﬂ
SIN: 644 CoConc 4507  PPM fp"" “;"2 = 24 e
> 'S -4 constant v ™ T3¢
Expire Date: Mar 31,2026 EB0160267 7500 o7 700 o - =
Environment: Temperature__24.5 °C Humidity: 53 %RH ACELL TEWP 90+% ¥ Orvogoa C @ C]
BOX TENP 20-35 Droagea C 347 )
Calibration Check ( Before adjust ) PAT TEW 7+ Orsegee C 2] 2]
Zero Span (S TEMP {66+ 4 - Drovges C_. e =
GAS | Reading Value | Expected Value Drift Reading Value | Expecled Value MOLY Tamp P16 +-5 Oroege C 3140 )"
(ppb) (ppb) (ppb) (ppb) {opb) Drift% IRCEL PRES 410 contant IN-Hg-A 50 50
NO 32 1) 32 3901 00 13 SAMP PRES }20-30 contmnt IN-Ha-A 268 779
NO, 26 00 28 89 00 1.1 INC Sicpe 1+ 03 1435 1197
NOx 58 00 58 398.0 400.0 0.1 S Ty o=y T
Calibration Check ( After adjust ) NG Oftwet 10 1o + 150 v 08 a8
Zero Span INOx Offzat 10 10 + 150 mv 2.6 61
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) _{ppb) {ppb) ppo) (ppb) Drift%
NO 03 00 03 402.0 —400.0 02 20ro Vate wo A i A Lo
NO, 03 0.0 03 20 0.0 02 2 NOx 0 b . 548 0.8
NOx 06 0.0 06 404.0 400.0 0.5 Spen Vale NO 400 oot 901 020
NOx 400 oL 0 4040
Single Point Calibration Chart
450
5 400 a B8
g aco
2 50 /
[ <
4
3.
' +NO Rfpcence Vabidii

Wiareport ehell not be reproduced except Infullwithout the wifte: Wb

a a 2 2 a o e _
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!sﬁﬁllﬁﬂé’ﬂll NIINIAYNYATANTNT W5-73
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Calibration Report No.: AP-C8610007
Calibrated Date; 1-Oct-23
Epw [ onsite

CO Analyzer Verification Test Report I

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

CO Analyzer Verification Test Report

Calibration Report No.: AP-CE610007
Calibrated Date: 1-Oct-23
) pm [ Onsite

Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP|
Model: 3006 S/N: ECOAI00E00449
Calibration System
Callbrator Unit Standard Gas
Dilutor Model ESA NGG 101 NOx Conc 4650 PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 4559 PPM
SIN: 844 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 248 °'C Humidity: 62 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPN PPN (PPN (PPN (PP R
Before 0.0 1.20 12 453 436 20
After 00 | 0.23 02 45.0 457 0.8
Single Point Calibration Chart
50
45 - —j
0 1 =
g 35 3 FLoN
£ = -l
g 24 /
3 2 " x-ee Al
® 15 =
10
5 i

nisireport shell not be re,

a 2 2 a o e
ﬂ1ﬂ3ﬂf13ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!l')ﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂllﬁﬂé’ﬂll NIINIAYNYATANTNT

Date 1-O0t-23

Time 11:00

Range 0.1-1000 PPM PPM 50 50

atiiny (0.1-2PP8 ) pid 0.73 1.11

ICO Measure B 2500 - 4800 MV, mv 29133 28235

VCO Reference 2500 - 4800 MV, mv 24443 24214

Pw;n;uu 12+/-06 118 121 )

Sample Pressure 26 - 30 in-Hg-A In-kig-A 294 29

Sample Flow 720 - BBO co/min caimin 890 886

Sampie Temp &4 5} degC deg.C 503 50.4 |

Bench Temp 47 - 48 deg C dog.C 48 48

[Wheel Temp 66 - 70 deg.C dog.C 683 88.4 -

[Box Temp 750 deg.C dec 352 35.1 |

;F;I drive 250 - 4750 mv. mv 33234 33536

Siope 0.800 -« 1200 1.051 1.112

Offset 0.05 +- 02 0.088 0.088

Zoro Gas 0 PPM 12 02

Spen Gos a5 P a8 57 + 8% NMQQJ
Tnis. ©
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CO Analyzer Verification Test Report

Callbration Report No.: AP-C5610006

VTHN STUVVUAIIAYUNFAUNN TIAA (WHIHU)

| CO Analyzer Verification Test Report

Calibration Report No.: AP-C6810006

Calibrated Date: 1-Oct-23 Calibrated Date: 1-Oct-23
D em [ onsite (2 p O onsite
Instruments Information Page:1/2
Analyzer Type: CO Analyzer Manufacturer AP| -2
Model: 300E S/N: ECOAI300E00225
2 o Date -Dct-2:
Calibration System - e SRS ~
Callbrator Unit Standard Gas Time * 15:4000 AM
I Dilutor Model ESA MGG 107 NOx Conc 46.50 PPM —
Range 0.14% 2
SIN: 792 NO Cong 46 50 PPM e ochiton e 50 50 "
ZERO AIR Genearator ZAG7001 S02 Conc 45.58 PPM Stavility (0.1-2PPB ) ppb 0.3 04
SIN: 844 Co Cone 4507 PPM o S 500 - 400 .
Expire Date: Mar 312026 EB0160267 e w 467.3 3375
CO Rl 2500 - 480U MV, "
Environment: Temperature__248 °C Humidity: 62  %RH 3006.8 2932 1
MR Ratio 12405 146 146
Calibration Report Sample Pressure 26 - 30 in-Hg-A In-Hg-A 203 292
Zero Span Sample Flow 720 - 880 caimin ccimin .
Status Reference Reading Drift Reference Reading Drift% 876 874
(PPN {PPM) FeM) Fem oM > Sample Tamp 44 - 52 deg C deg C 493 491
Before) 0.0 0.4° 0.4 45.0 445 0.1 e ~
- == - — 0 3
Aftel 00 S 0.3 450 450 0.0 ch Temp 47 - 49 deg.C deg.C - @
[Wheel Temp 66 - 70 deg.C deg.C 678 683
Box Temp 27 - 50 deg C dog C 2E 102
PHT drive 250 - 4750 mw. mv 3050.1 20742 7
Single Point Calibration Chart Slope ©0.800 - 1.200 1218 1.181
Offset 0,05 +- 0.2 0.031 0.029
45 $— — - ﬁ
40
s & i [Zoro Gas 0 PPM 04 03
g_ 30 // =t Belore Iq‘”“' ety l a5 [ PEM ] 45 I 480 | + 5% of Rengs I
2 25
€ o
20 s At
5 =
- #
S
of a5
Reference (PPM)
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Requesi Mo, 21-66M381

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instroment Calibrated -

Level Ca
: Bruel & Kjaer

Model 14210

Deescription ot

Tempermiure

tufaciurer

ve Humidity

Serial Mo, 1351075

Standards used : 1. Digiial Function Synthesizer NF Electronie -]

2, Measuring Amplificr Bruel &K jser 2636 S/N 153

3, Programmable A gawn TP

A Digital Multimeler Agilent 34401 A SN MY 44005560

5. Preszure Trapsmitter Vai PTRIALD S'N TOGS0

B Aucio Analyzor Keitl

1. Condenser Microphone Brusl&

Calibration Procedure: CP-192-04 based on IEC 6

mieasured by standand mucrophone using an insert voli

This instrument has been ealibrted

TTRAGION O ACTEs
measured values only.
Date of Receipt t14 Mar. 2023

Diate of Calibration |6 Mar, 2023

MTC No. EEL. BP. 7000368

Ambient Envirenment

23+ 1) °C

o5 L3) %

(101325 + 1.500) kPa

The resuits
f gty of ke re

a 2 2 a o e
ﬂ1ﬂaﬂﬂ?ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!nﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll NIINIAYNYATANTNT

pr—om e

= ey

=

VIHN FLUVVUTINITUNFUNN TN (U1191)

Request No, 21-66/0381 MTC No. EEL. BP. 70/0366

ndard uncertainty multiplied by a coverage

¢ reported expanded uncertainty is based upor

factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20uPa at 1000 Hz
Acoustic Output in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa , 23.0°C and 50 %RH

1. Sound Pressure Level

e fimit

Standard Microphone Mcasured Sound Pressure | Deviated value | Uncertainty Tole

Type Level (dB) (dB) {dB) 1IEC60942:2003 Class 1

172 inch Brucl&Kjaer 4180 93.78 -0.22 =010 10.40dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit

Type (Hz) (Hz) (Hz) IEC60942:2003 Cl:
172 inch Bruel&Kjaer 4180 999.0 1.0 15 £1.0%

3. Tetal distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit

(%) (%) IEC60942:2003 Class |

Type

1/2 inch Bruel&Kjaer 4180 1.05 + 0.50 +3.0%

End of Certificate

cotained from the govemer of TISTR
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Issued by : Callbration & Test Section Meteorological Instruments Bureau

Date of 1ssue 21 February, 2023 Certification No. 068723

Page : | of 6

Object : witnaiteanedngrlinadingm
Manufacturer 3 Novalynx

Type 3 Data Logger 110-WS-250L-D
Serial No. 13 EWSNV110W

Customer

Calibration Condition : Tem Barometric Pressure 10116 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 542 S/N 91563

K GAGE NO 1425 Wind Aloft Plotting Board

N.S.T. Test Reference Number 731/241460

irasonic Anemometar Model DA-650-3TV (sensor TR-S0AH)

Serial Number 110730029 (sensor 12C

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER Theodor Friedrich : Dry No.B390/

a a 72 2 a o
ﬂ1ﬂﬁﬂf13ﬂﬂ1ﬂ1ﬁﬁiﬁﬂlnﬂﬁlﬂﬂ ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Wn‘ﬂfﬂﬂﬂ!ﬂyﬁli?nﬁﬂg

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

/94 Wet No, 838994

Sersor model EWSNV110WS2501 Certification No. 068/23
21 February, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasenic Anemometer | Pressure | Vacumm | Veloeity Velocity Correction
misec wibes WIO e 120 m'sec misec misec
1.00 . - - 03 0.70
1.02 - - - 25 0.52 d
5.00 - - - 49 0.10
7.04 - - - 69 0.14
9,02 - - : 8.9 0.12
11.01 - o “ 108 021
13.01 ¥ - - 12.8 0.21
15.01 . - - 148 021
17.02 = - . 171 -0.08
20.02 - - - 210 098
Wind Aloft Plotting Board
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
) 0
20

FURNTIHIURILANATEN TN
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The Result of Calibration

EWSNV110WS2501

Sensor made

21 February, 2023

Certification No. 06823

Page : 3 of 6

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Sensor model EWSNVI10WS2501 Certification No, 06823
Standard Barometer Tasted Barometer Corraction
21 February, 2023 Page : 4 of 6
Pressura Pressure
101544 1015.32 012
Standard Temparature Sensor Reading
12.89 013.X
Temp Reeding Correction
112 60 1012.7 =
c c c
1012.4 10124
46 448 0.3
a1, ; 30.2 301 0.1
i 1011.21 8 155
1009.87 009, 0.16
09 66 1006.42 0.24
09 4 009,12 0238
1008.71 1008.5 19
1008,00 008,82 0.18
005.28 0.16
1009.54 0.23
10106 0.06
10 0.00
013,01 1013 0.59
|
101340 1013.90 0.5 ]
1012.91 101330 0.29
101244 1012.70 026
' d
!

a a 72 v 2 a o
MAIBIINIATATTULINADY ﬂﬂ!%ﬁﬂlnﬂé’ﬂll Wn‘ﬂ?ﬂﬁﬂ!ﬂyﬁi?ﬂﬁﬂg
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. 2
Tﬂ3Qﬂ'li‘iﬁi‘]J‘]HJuﬁQil’]ﬁ‘]fuﬂ?ﬁ!ﬂWiJﬂ'luﬂi (ﬂ‘N“Vd] 1)

Certification No. 068/23

THAI METEOROLOGICAL DEPARTMENT

@ 4353 Sukhumvit, Bangna, Bangkek 10260 Tel. 081-454-2804,0-2399-0469
Date of Issue 21 February, 2023
Page : 6of 6

The Result of Calibration
Certification No. 068/23

Tufuses

Seasor model EWSNV110WS2501
Page : S of 6

21 Febroary, 2023

wilsfentuilvetusesi indoaiasu Tie Davis iUy TIPPING BUCKET

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% RH. % RH. % RH.
885 853 32 D N(,_- yamsreudvuiuufsuuuuniini GAUGE
614 565 29 DIAMETER 8.0 INCHES , NEGRETTI & ZAM
41.2 4 18 annsmh 1418 Srgndvemusioaridony

W5-79
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n Gertificate

Issued by : Calibration & Test Section Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Certification No. 064/23
Page : | of 6

Object : wiealtanmadagafivaivn

Manufacturer ; DYACON

Type H Data Logger MS-100 4
N
"
:

Serial No H 130148 ID Ne. ) EWSDCMS1200148 j
-

Customer Envilab Co.L1d.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae Bangkhae

Bangkok 10160, Thailang

Calibration Condition : Temperature 251 °C  Barometric Pressure 10101 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 842 SN 91563

HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.IS.T. Test Reference Number 731/241460 : Standard Velocity 8t 20 - 30 misac
Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-90AH)

Serial Number 110730028 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Velocity st 0 - 2

STANDARD THERMOMETER Theodor Friedrich : Dry No.8:

2 2 Y a o s
ﬂ1ﬂ3ﬂi1%ﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!!’mﬁlﬂﬂ AUSTIIAADN HIINYAYINYATAITNT

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Senscr Wind Speed & Wind Direction Model WSD-1 F

21 February, 2023

Serisl No, 1222

Certification No. 064/23

Page : 2 of 6

Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacusm Velocity Velocity Correction
misec a0 | oo | misec misec misec
1.00 - - - 0.9 0.00
3.02 - - kX 0.02
5.00 “ . - 50 0.00
7.04 - - - 7.0 0.04
9.02 » . - %0 0.02
11.01 . - 109 0.11
130 - - o 13.0 0.01
15.01 - - > 150 0.01
17.02 - - - 170 0.02
L 20,02 & i = 200 0.02

Wind Aloft Piotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
80 €0
180

W5-80
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The Result of Calibration

Sensor Presure Model TPH-1 C

Senal No, 6273 Certification No. 064/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Baromeler Correction

Pressure Prossure

101544 10169 -0.48

1012.89 10133 041

012.60 3.0

1246 10128 D44
1011.79 10122 0.41

0.50

0.44

1008.40 1000.9 -0.50
1008.71 1009.2 -049
1009.00 1009.4 0.40
1009.28 1009.7 -0.42
1008 94 1010.3 038
1010.66 1011 0.44
011.2 011.8 .39
1013.0 0.39
101340 0.30
101281 029
12,44 10128 0.3

1008.09 1008.5 D41

2 2 Y a o s
ﬂ1ﬂaﬂiﬁﬂﬂ1ﬂ1ﬁﬁ§ﬁﬂ!!’mﬁlﬂﬂ AUSTIIAADN HIINYAYINYATAITNT

21 February, 2023

VIHN FLUVVUTINITUNFUNN TN (U1191)

The Result of Calibration

Sensor Temperature Model TPH-1 C

Serial No. 6273

Certification No, 06423

Page

Standard Tomperature Sensor Resading
Temp. Reading Cormrection
'c ‘c ‘c
451 450 0.1
302 301 D1
156 156 0.0

4of 6
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The Result of Calibration

Sensor Humidity Model TPH-1 C

Certification No. 064/23

Sof 6

21 February, 2023 Serial No, 6273 Poge :
Standard Relative Humidty Sensor Reading
Humidity Reading Caorrection
% RM. % RH. % RA
835 8.2 63
614 574 40
412 388 26

4 2 a o o
MAIrInemaniaanaden auzdunaden nianendanyasmans

VIHN FLUVVUTINITUNFUNN TN (U1191)

Date of Issue 21 February, 2023 Certification No. 064/23

Page: 60of 6

Tu5uses

wisieniiuilveiusnei mIsainsy §¥e Davis uuy TIPPING BUCKET
Model 7342.026 ID No.EWSDCMS1200148 yiimsaeuisufuudasuuuuusangg

GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No 71082

uazerns i W14 frgademmseazideny
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