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TSP High Volume Sampler Calibration

PM10 High Volume Sampler Calibration

Verification Report No.
802200116-E001 -TSP 01

Verification Report No.

S02200116-E001 -PM 01
O PM Onsile s E Onsite
Site: 1 Site: Tratuungavmatafio
UTM: 47P N 1517399 E 664630 Date: 4 Aug 22 UTM : 47P N 1517399 E 664630 Date: 4 Aug 22
Sampler: ETSP#44 Technical Sampler: EPM10#35 Technical
Recorder: ECRANG 15315224 Approval: Recorder ECRDS01618124 Approval:
CONDITIONS CONDITIONS
Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9 Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9
Temperature (deg C): 33.6 Temperature (deg K): 306.6 Temperature (deg C): 336 Temperature (deg K): 306.6
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 Slope: 1.63957 Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Qstd Intercept 001202 Model: TE-5028A Inlercept 0.00753
Serialf: 1328 Date Certified 19 Jan 22 Serialf: 1328 Date Certified: 19 Jan 22
CALIBRATIONS CALIBRATIONS
Plate or H20 Qstd | I LINEAR Plate or H20 Qa ! Ic LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 2082 54.0 53.06 Slope = 14.8621 1 1221 2476 50.0 31.88 Slope = 7.9229
2 8.99 1.804 52.0 51.09 Intercept= 22.9762 2 875 1843 460 29.31 Intercept = 14.7010
3 743 1.641 48.0 47.16 Corr. coefi=  0.9920 3 716 1668 440 28.04 Corr. coeff=  0.9997
4 512 1.363 44.0 43.23 4 474 1.359 400 2549 SFR= 1.151
5 285 0.983 38.0 37.34 # of Observations. 5 5 282 1.050 360 2294 SSsP= 37.38
Range of Charl] 41 # of Observations: 5
at1.1-17 mimin| 49 Range of Ghart) 37
- at SFR +10% 38
o P ne /
. L ) /
£ Calibrated by : Calibrated by :
H § e
F i
;
wa
. Approved by : Approved by :

4 August 2022

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

4 August 2022
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TSP High Volume Sampler Calibration

Verification Report No.
S02200116-E001 -TSP 02

PM10 High Volume Sampler Calibration ]

Verification Report No.

$02200116-E001 -PM 02
O PM T Onsite CPM [ Onsite
Site: Tsowonunausivgud Site: Tsowennaaudngud
UTM : 47P N 1517266 E 664912 Date: 4 Aug 22 UTM : 47P N 1517266 E 664912 Dale: 4 Aug 22
Sampler: ETSP#41 Technical - Sampler: EPM10#14 Tachnlw\'-
Recorder: ECRANG15315224 Approval Recorder: ECRDS01618124 Approval
CONDITIONS CONDITIONS
Barometric Press. (hPa): 1006.5 Corrected Pressure (mm Hg): 754.9 Barometric Press. (hPa): 1006.3 Corrected Pressure (mm Hg): 754.8
Temperature (deg C): 336 Temperature (deg K): 306.6 Temperature (deg C): 33.3 Temperature (deg K): 306.3
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 Slope: 163957 Brand: Tiseh Environmental, Inc Slope 1.02667
Model: TE-5028A Qstd Intercept -0.01202 Model: TE-5028A Intercept; -0.00753
Serial#. 1328 Date Certified 19 Jan 22 Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS CALIBRATIONS
Plate or H20 Qstd c LINEAR ‘ Plate or H20 Qa ] [ LINEAR
Test# (in) (m3/min) (corrected) REGRESSION Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 111 520 51.09 Slope= 127550 1 1289 2235 54.0 34.40 Slope= 85929
2 966 50.0 ntercept= 252027 2 862 1.829 50.0 3185 Intercept= 15,6011
3 621 440 Corr. coeff=  0,9918 3 6.45 1583 46.0 29.30 Corr. coe 0.9947
4 391 420 7 4 3z 1119 400 2548 SFi 1.150
5 254 38.0 37.34 # of Observations: 5 5 287 1.058 380 2421 SSP=40.00
Range of 40 # of Observations. 5
at1.1-17 m3 47 Range of Chart| 39
d alSFR£10%| 41
g
-
/ Calibrated by 7
Calibrated by :
. §
Approved by
y Approved by !
4 August 2022 ‘
4 August 2022

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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[ Verification Test Report |

Report No.:
§022000116-E001 -SLM 01

0O P™ [z Onsite UTM 47P N 1517400 E 664651

Calibrated Date: 4 August 2022
Site : Tsvdoungomnadaiiou
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1973

Environment: Temperature 323 °C  Humidity 60 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230 Bruel&Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test |

Reference Standard Instrument reading Error Adjust
dB) (dB) (dB) (dB)
93.66 93.70 0.04 93.66

Calibrated By:

Date:

Approve By

Date 4 August 2022

This report shall not be reproduced eXcept Infull,wilhout the written approval of Envilab Co Lt

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Verification Test Report

[l pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

] Onsite UTM

4 August 2022
Tsowenauudvaud
Sound Level Meter
PULSAR

44

1968

Temperature 23 °C

Report No.:
$022000116-E001 -SLM 02

47P N 1517246 E 664916

Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075

Date of Calibration : March.21, 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
9366 93.60 -0.06 93.66

Calibrated By:

Date

Approve By:

Date 4 August 2022

This report shall not be reproduced except infull, without the written approval of Envilab Co., Lid.

W5-93
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Verification Test Report

Verification Test Report

O PMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:

$022000116-E001 -SLM 02

Onsite UTM 47P N 1517246 E 664916

4 August 2022
Tsewenuatuusngud
Sound Level Meter
PULSAR

44

1968

Temperature 323 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : March.21, 2022

[ pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
$022000116-E001 -SLM 01

Onsite UTM : 47P N 1517400 E 664651

4 August 2022
Tseduunsomwaiatdioy
Sound Level Meter
PULSAR

44

1973

Temperature 323 *c Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test

Result of Test

S reading Error Adjust
(dB) (dB) (dB) (dB)
93.68 93.60 -0.06 93.66

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.70 0.04 9366

Calibrated By

Date

Approve By

Date: 4 August 2022

Calibrated By

Date

Approve By.

Date: 4 August 2022

This report shall not be reproduced except infull,withou! the written approval of Envilab Co, Lid

This report shall not be reproduced except miull,without (he written approval of Envilab Co.,Lid.

MaIr Inemanidaunaden angTanadey vriinndunyasenaas
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Callbration Certificate ID
TH2068-088-030222-ACC-TH

RECALIBRATION
DUE DATE:

January 19, 2023

Callbration Certification Information Accuracy Calibration Certificate
Cal. Date: January 19, 2022 Rootsmeter S/N: 438320 Ta: 294 °K Customer
tor: g
Operator: Pa: 749.05 mm Hg e B
Callbration Model #:  TE-5028A Callbrator S/N: 1328 Addreas: __ S ——
e — .
Vol.Init | Vol. Final Aval, AH 2p 1 Postal: 10160
L (m3) (m3) (m3) (in H20) State / Provinoe: “Bangkok__
1] 1 2 1 vdec bt R e
l6r Number: K
—— T
3 5 6 1 ’ e
L] L 8 1 Weighing Device
5 9 10[_ 1
Manufacturer: _Metller Toledo - . Instrumant Type: Weighing Instrument
o2 Model: . M Asset Number: NA
Y ETAAT] 3 Serlal No.: _Boiidesser ‘Torminal Modsl: SRAT. S—
Vstd Qstd Psid\ Ta a |f A“{ Ta/Pa) Bullding: NA _ Torminal Seral No. Bovesser
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Floor; 3 _ Temminal AssetNo.: NIA
0.9941 0.7536/ 1.2241 0.9951 0.7544 0.7673] Room: —
0.9907 0.9694/ 1.5803 0.9917 0.5704] 0.9906|
0.9890| 10646 17312 0.9900  1.0656 1.0851 Max Copuch
09874 __ 1.1495, 18699 1.1506 11721 SI00VY {
0.9793|  1.4996 2.4483 0.9802] 15011 15346 0.00019 |
m= 1.63957 m= 1.02667 |
QsTD b= 0.01202 QA b 0.00753) Procedure
Li-. 0.99999 o= 0.99999) Callbration Guideline: EURAMET cg-18 v. 4.0 (11/2015)
G METTLER TOLEDO Work Instructon: CPW002/20 - B
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) [ Va=[AVol((Pa-AP)/Pa) This calibration certificate contains measurements for As Found callbration. No As Left calibration was performed because ihe device
Qstd=|Vstd/ATime | Qa=[Va/ATime was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
For q flow rate The sensitivity/span of the welghing Instrument was adjusted before calibration with & built-in weight
= Pa Tstd . ' ( ) In accordance with EURAMET cg-18 (11/2015), the test loads were selected 1o reflect the specific use of the weighing device or to
ma l l/m((vm(( Pstd j[ Ta ))-h) | Qa-| l/m(( AH Ta/Pe >.h> accommodale specific calibration conditions.
Standard Conditions
Tstd:]  298.15°K RECALIBRATION As Found End: 22, Start: 58.3 %
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998 &
: 2-Mar-2022 Calbrator:
(AH: calibrator meter reading (in H20) 40 Code of Federal Regulations Part 50 to 51, A8 Found c.xmuc: Dém NMK——“
|BP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the An Lot Oatoraion et
Ta: actual absolute temperature ("K) Di of Particulate Matter In lssue Date: 03. 22
Pa: actual barometric pressure (mm Hg) Approved Signatory:
B intercapt the Atmosphere, 9.2.17, page 30.
m: slope

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

‘Sofware Version: 1.23.0.280 @METTLER TOLEDO
Report Version: 2.16.42 This s o original document and may no1 be parially
Form Numbar: F103C wilien permission of the lssuing calbratio

a a 72 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT W5-95



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

i Y ' ¥ 4 o o ' o
ATINIISVUVUAINIAFUAFUNNUIUAT (A3IN 1) UIHN ITVVVUAINIAFUNFUNN 09 (WN1FU)

Cotbraioy Coifictle Callbration Certificats 1D |
T - -4 1222- -TH
i sl TH2068-088-030222-ACC-TH
Measurement Results ‘ Error of Indication ‘
Repeatabllity | As Found :
Roforanca Valua ndication Error of Indication |
Test Load: 709 | 1 w000g U.ﬂ?qﬂEL ﬂ_ 00000 g
O As Found | 2 0.10000 0.000009
70.00001 g ¢ Asiet 1 (Test Polnt) ‘ 3 050001 g 0.00001 g
2  70.00002¢ - | 4 ~ 0898e8g 089999 g 0.00000 g El |
3 70.00001 ¢ b il < 5 1999899 200000 0.00001 9 2
[ 70000029 X 20| . 5 500001 5000019 0.00000 g 2
| s 7000003 g NA A= 7 10.00001 g 1000002 | 000o0tg K
8 70.00001 g “NA 9 : % 3 ‘ B 49.99998 ¢ 50000029 | 0,00004 g 2
_Tox / 5 ) , |
7 70.00001 g NIA | | 2 I O’ 9 100.00008 100.0000 g 0.0000 g 2: |
8 7000002 g NA | e} > o 10 150.0000g 15000000 000009 035mg 2 |
[ 70.00002 g NA | . O ol 11 199.9990 9 189.9998 9 -0.0001 g 0.42mg 2 |
10 7000003 g NA | \ \ )|
\ Ry g I ! - B
[ Snara p 1 © AaFound
Dedon 0.000008 g NA # X | |
- 7 04 |
| ¥ 1 5 I 4 Asleft
7
)
tost waa performed. % - i e S G | only inc/easing measurement points
The resulls of Ihis grsph ara based upon the absolute values of ths difforences s | ara shown and measurement polnis
from the mean valus. g | close 10 2610 ara not displayed.
Ecceniricity ‘.

Test Load: 100 g

100.0000 g w w0 150 200
100.0002 g Cailbration Paints (g]
99.9999 g NIA
o The Uncertainly stated is the expanded uncertainly at calibration oblained by multiplyiog the standard combined uncertainly by the
99,9988 0 coverage factor k - which can be larger than 2 according 1o EURAMET cg-18. The valus of he measurand lies within the assigned range
] 100.0001 g NIA of values with a probabllity of approximately 95%.
| ——
Modm ‘ 0.0002¢ | NA iavemd The user is responsibia far malntaining envirenmental conditions and the setlings of the weighing Instrument when il was calibrated.
Deviaton | |
The “d” In th Ihe readabifity of In which
the test was performed.
Sotwars Verson: 1210260
Soleara Varaion: 1230580 BUETTLER TOLEDD
Repon Vemion: 2.16.12 Thia s 3n original
Rapon Vemlor: 2812 Thia s an argina decumant sn may not ba paraly
Fom Numser: F103C witen
Form Nubar: F103G wiin pormission ofth issung casbiaton

a a 72 v 2 a o
NMAIFINYITATAILIAD DN ﬂmzmumﬁan Nﬂ13ﬂﬂ1ﬁﬂlﬂ‘ﬂﬂiﬁ1’c’fﬁg W5-96
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Calibraton Certificate ID |

Callbraton Certficate ID
TH2068-088-030222-ACC-TH TH2068-088-030222-ACC-TH |

|
Test Equipment Measurement Uncertainty of the Weighing Instrument In Use

All welghts used for metrologleal testing are (raceable to national or international standards. The weights were cailibrated and certified by Stated is the expanded uncertainty with k=2 In use. The formula shall be used for the estimation of the uncertainty under consideration of

8n accredited callbration laboratory. the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Waight Sat 1: OIML E2 Temperalure coefficient for the evaluation of the measurement uncertainty In use: 001K

Welght Set No. ws22

Cerifficate Number: 177036

Date of Issue: 08-Jan-2022

03-00-2023

Calibration Dua Date:

|
Temperalure range on site for the evalualion of the measurement uncertalnly In use: 3K |
|

Linearization of Unoertainty Equation

Welght Sat 2: OIML E2 5
Range |

As Found As Loft

Weight Set No. _Ws7e Dale of Issue: Mden202 | Max
Certificate Number: C205470237 Calibration Due Dale: 12-Jul-2023 q 00001 [ 0.018 mg + 0.00497 mg/g * R
00001 08 mg + 0.
Thermo Hygrometer | g mg +0.00492 mg/g - R _
| ¢ I f
Equipmant o IN1ga Date of Issus: 14-Jun-2021 To optimize the stabifity of the linearization, besides of the zero load only Increasing measurement points with a test load of 5% of the
o izt e B = measurement range or larger are taken for the calculation of the linear equation.
Certficate Number: _21H1221 Callbration Due Date 01-Jun-2022

Absolute and Relative Measurement Uncertainty In Use for Varous Net indications (Examples)

Remarks Nel Indication As Found
| 0.00220 .01
FACT adjustment funationality activated ) Solimg
002200 g 0018 mg
Equipment condition: Good 0220009 0019 mg
Next calibration according (o customer's procedure 220000 g 0.029 mg
[End of Accredited Section 220.0000 g 1.1mg NIA | NIA

The information below and any attachments to this calibration certificate are not part of the accredited calibration,

Softwace Verslon: 1.230.260
Rspont Varsion: 2,18.12
Form Number: F103C

©METTLER TOLEDO
Thia s an original document and may nol b pardall r

wilien permission of e lssuing cabralion

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

Relatve Uncentainty [%]
2

B % 0 100 0 0 10
Welghing Range [%) Resding (g)

As Found As Left

The weighing range shown In the absolute uncertainty graph refers 1o the first interval/range of the device.

Software Verwion: 1,230,260
Report Verson: 216.12
Form Nurber. F103C

©METTLER TOLEDO
This s an orginal documant and may ot be gartialy raprodus

wittan permiasion of tha ‘esuing calibraicn lsbara
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[0 R AR At SR R R AR e SRR TS T VT L
Certificate No. : L2203-290 Page 2 0f 2
Result of Calibration
of: . .
Certificate of Calibration
Function : Humidity T at25°c
Reference No. ¢ 4182/2202-017 Certificate No. @ L2203-290
Customer Page 10f2 STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) (% RH) Uncertainty (+% RH)| |
[ 50.00 49.0 -1.00 23 |
Equipment :  Digital Thermo-Hygrometer
Manufacturer ¢ Testo
Model . 808-H1 Function : Temperature Measurement
Serial No. : 83353607
1D No. - STD UUC Reading UUC Error Measurement
Received Date ¢ 7March 2022 Reading (°C) ) ‘c) Uncertainty (+'C)
Calibrated Date : 9March 2022 25.012 25.0 0012 0.35
Issued Date : 15March 2022 | |
Environment Start Calibration Stop Calibration |
Ambient Temperature (°C) | 247 l 255 Resolution : 0.1 ("C) 3 01 % RH
F t {
| Relative Humidity (% RH) | 51 [ 52 ST SRy
Calibrated by ¢ Mr. Nattawut Reangdech D |
UUC= Unit Under Calibration
Calibration Method
In-house method : by comparison with standard hygrometer for humidity measurement function ** End of Callbration Report **

and comparison with standard thermometer for temperature measurement function into humidity/temperature chamber

Condition of this result of calibration
1. Reference standard instrument

Instrument Model Serial No, Certificate No, Due Date
1)  Hygrometer HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe G 08000089 PSL-T 0072/65 14 November 2022

2. This result of calibration was found accurate as shown on date and place of calibration only
3. This certificate can be traceable to International System of Unit :

- Through Thailand Institute of Scientific And Technological Research (TISTR)

- Through Quality Reborn Co. Ltd.

Approved by :

The reported uncertainty Is based on a standard uncertainty multiplied jay ge factor k = 2 ,providing
alevel of confidence level of approximately 95 %

This centificete may not be reproduced other than in full except with the prior writien

a a 72 v 2 ) a o 4
NAIFINYIATATTULIATON AUSTIULIAADN UKV 1INY1RUNYATATNT N5-98
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-65/0383 MTC No. EEL. BP.

CALIBRATION CERTIFICATE
Submitted by

Address

Calibrated at

Instrument Calibrated : Ambient Environment

Description Acoustic Calibrator Temperature 1(2313) °C
Manufacturer : Bruel&Kjaer Relative Humidity : (50 + 15) %
Model 4230 Ambient Pressure

Serial No. 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Biuel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa IPA-303A S/N OF 2214

4. Digital Multimeter Agilent 34401 A S/N MY44005560,

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001
6. Audio Analyzer Keithley 2015-P S/N 4106495

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by soun

calibrator under test shall be measured by standard mi

crophone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand)

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measurcd values only.
Date of Receipt 10 Mar. 2022

Date of Calibration 21 Mar. 2022

The results relate only o the items tested/calibra
Advartising the Repont/Certificate and publicity of the results except in full are prohibited

ue assigned,
less

itten permis

59/0365

+(101.325 + 1.500) kPa

172

s obtained from the governor of TISTR

a a 2 2 a o 4
mm&]ﬂmmmam%mnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

USHN szvuvudaaruniann $1da )

~ THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 65/0383

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

factor k = 2, providing a level of confidence of approximately 95%
Nominal Output of Unit Under Test = 94 dB re 201Pa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RIL

L. Sound Pressure Level

MTC No. EEL. BP. 59/0365

Standard Microphone Measvred Sound Pressure | Deviated value | Uncertainty

Type Level (dB) (dB) (dB)

Tolerance limit

[EC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180 93.66 0.34 +£0.10 10.40dB

2. Frequency

Standard Microphone Measured Frequency | Deviated value | Uncertainty I¢

Type (Hz) (Hz) (Hz)

nee limit

[EC60942:2003 Class |

/2 inch Bruel&Kjaer 4180 997.8 -2.2 +15 +1.0%

3. Total Distortion

Standard Microphone | Measured Total Distortior

| Type (%) (%)

Tolerance limit

1EC60942:2003 CI;

+3.0%

1/2 inch Bruel&Kjaer 4180 1.55

Note : 1. No adjustment.

2. “I'he calibrator pressure correction was not included.

3. The microphone volume correction was not included

Calibrated by Approved by

Electrical and Electronic Standards Laboratory

Date of Calibration 1 21 Mar. 2022

Date of Issue + 22 Mar. 2022 Ref': 2011265031501147002

Industrial Metrology and Testing Service Centre

W5-99
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CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol : | NOx Analyzer Verification Test Report
Part Number: E04NIS9E15A00V3 Reference-Number: 160-402021734-1
Cylinder Number: EB0140762 Cylinder Volume 144.4 Cubic Feet
Laboratory 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12021 Valve Outlet: 660 Calibration Report No.: AP-N6508007 Page:1/1
Gas Code CO,NO,NOX,S02,BALN Certification Date: Feb 19, 2021 Calibrated Date: 2-Aug-22
glmllon Date: Feb 19! 2024
— ] O .
Certification performed in accordance with "EPA Traceability Protocol for Assay and Certiication of Gaseous Calbration Standards (May 2012)’ document EPA PM Onsite

600/R-12/531, using the assay procedures isted. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical . "
uncertanly as stated below with & confidance levelof 95%. Thare are no signifcant impuriies which affect the use o this Calbration micture. A concenirations aro on & Instruments Information

molefm: s uniess otherwise notad,
Do Not Use This bolow 100 psa. Le. 0.7 megay Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
ANALYTICAL RESULTS Model: T200 S/N: ENOAIT20002469
Component Requested Actual Protocol Total Relative Assay
Concentration  Concentration Method Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 /- 1.4% NIST Traceable 02/12/2021, 02/16/2021 : i
NITRIC OXIDE 45.00 PPM 44,62 PPM (] +~1.4% NIST Traceable 0211212021, 02/19/2021 Calibration System "
SULFUR DIOXIDE 45.00 PPM 45.34 PPM 61 +-1.1% NIST Traceable 02/12/2021, 02/18/2021 Calibrator Unit Standard Gas
CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/-1.0% NIST Traceable 02/15/2021 Dilutor Model ESA MGC 107 NO Conc 4468 PPM
NITROGEN Balance \ 4 2 SIN: 792 802 Conc 45.34 PPM
= i - |
5 BRATION STANDARDS ZEROAR Genear;;:t 3‘?7001 E; (|:0 gotnc' ‘;22019 2024PPM EB0140762
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date 2 AR IR
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +1-4.0% Feb 02, 2025 : 2 . g 9
PRM 12386 D685025 9.91 PPM AIR/NITROGEN DIOXIDE 20% Feb 20, 2020 Environment: Temperatuwrs__26.8 'C Humidity: 53 _%RH
GMIS 124206889 €Caz3707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 24% Aug 15,2021 — 5
NTRM 0141708 KAL003190 49.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022 Calibration Check ( Before adjust )
NTRM 08012341 KALOD4716 4857 PPM CARBON MONOXIDE/NITROGEN +-0.6% Jun 07, 2024 Zero Span
RS e L A GAS Reading Value | Expected Value Drift Reading Value | Expected Value
ANALYTICAL EQUIPMENT (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Instrument/Make/Model Analytical Principle Last Multipoint Calibration NO 40 0.0 40 | 4083 400.0 P
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021 NO; | 25 I 0.0 25 1.8 0.0 02
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11,2021 NOx 6.5 0.0 65 4101 400.0 12
Nicolet iS50 £ TIR AUP2010245 NOZ FTIR Jan 21, 2021
Nicolel iS50 FTIR AUP2010245 S02 FTIR Jan 21, 2021 Calibration Check ( After adjust)
Triad Data Available Upon Request £6ro Span
e e s GAS [ Reading Value | Expected Value Drift Reading Value | Expected Value
NotES: | (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
Gross Weight: 28.4 Kg | NO 0.2 0.0 0.2 404.3 4000 05 |
e b0 o5 | 28 | 6o | 05
NOx 0.7 0.0 0.7 407.1 400.0 0.9
Single Point Calibration Chart
450
5 400
< 350
g 300
3 250
-4
s 200
= 150
2 100
50

NO'Reference Value (ppb)

his report shall not be raproduced except infulwithout the wiitten o

a a 2 4 a o 4 -
MAdr Inemanidanaden aagTunadoy vrinndunyasnaas W5-100
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NOx Analyzer Verification Test Report
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[ NOx Analyzer

Verification Test Report

Calibration Report No.: AP-N8508009
Calibrated Date: 2-Aug-22
@ gy O

Instruments Information

Onsite

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: 200A

Manufacturer AP/
S/N: ENOAI200E03408

Calibration System

Calibration Report No.: AP-N6508007 Page:1/1
Calibrated Date: 2-Aug-22
L4 J "
H PM o Onsite
Page:2/2
Y Vatuo Norminal range Unit ;' ‘Bafors “Aftsr | Nots
Dato 2-Aug-22
rime 13:30:00 AM
[Range 0.00 - 500,00 PPB PPB 500 500
Stabiity (zero Gas) <02 PPB 05 02
[Sample Flow 500+/- 50 colmin 505 480
Ozone Flow 60-20 ccimin 79 72
[PNIT Detoctor 0-5000 v 262 203
[azEr0 20-150 mv 56.0 55.0
FvPs 400-900 constant v 755 755
cps 2500 +- 200 mv . .
ROELL TEMP 50+7- 1 Dreegee C 50 50
BoX TEMP 2035 Droegee C 302 320
[PMT TEMP 7o Dreegee C 72 72
izs TEMP 50+ 4 Droogee C - -
MOLY Temp 315 +1-5 Dreegee C 315.0 3150
[RCEL PRES [4-10 contant IN-HgA 4 5
[sAMP PRES [20-30 contant IN-Hg-A 29 29
INO Siope 1403 0,890 1118
INox Slope 14103 0911 1,048
INO Offset 10 to + 150 mv 129 22
INOX Offset 10 to + 150 my 24 91
Span and Cal Values
Zero Value NO 0 ppb 40 02
NOx [) peb 65 07
Span Vaiue NO 400 ppb 4083 404.3
NOx 400 ppb 4101 4071

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

except inf

Hwithout the wiltten opg

Calibrator Unit Standard Gas
Dilutor Model ESA MGC107 NO Conc 4488 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/IN: 644 Expire Date: Feb 19,2024 ND24137
Environment: Temperature__26.9 ‘C Humidity: 54 _%RH
Calibration Check ( Before adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO | 586 00 — 56 3820 400.0 23
No, 1 8o ] 00 30 22.0 2.0 28
NOx 8.6 0.0 8.6 404.0 400.0 0.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO | o4 00 04 3989 4000 00
NO, 08 00 08 _ 34 00 | 04
NOx 1.2 0.0 1.2 403 3 400.0 0.4
Single Point Calibration Chart
450
9 400
é 3s0
g 300
3 250
-4
% 200
£ 150
g 100
50
0
" NO Reference Value (ppb)

W5-101
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NOx Analyzer Verification Test Report | | $02 Analyzer Verification Test Report
Calibration Report No.: AP-N6508009 Page:1/1 Calibration Report No.: AP-S6508002
Calibrated Date: 2-Aug-22 Calibrated Date: 2-Aug-22
@ e O onsite pM [ onsite
Page:2/2
[Fent Function Valus Norinal range - T Before” yT T Instruments Information Page:1/2
s Thug 2 Analyzer Type: SO2 Analyzer Manufacturer API
e ] Model: T100 S/N: ESOAIT10002034
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) < 0.2 PPB 0.8 0.2
Sample Flow 500+/- 50 cc/min 4700 476.0 Calibration System
(Ozone Flow 60-00 ce/min 90.0 76.0 Calibrator Unit Standard Gas
PMT Detector 0-5000 mv 248 19.6 Dilutor Model ESA MGC101 NO Conc 44 68 PPM
AZERO -20-150 mv. 11.7 7.3 | SIN: 792 8§02 Conc 45.34 PPM
HVPS 400-900 constant v 768.0 714.0 ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
pces 2500 +1- 200 mV - - SIN: 644 Expire Date: Feb 19,2024 EB0140762
RCELL TEMP 50+/- 1 Dreegee C 50.3 50.3 " .
o T Boss Dresas & 260 275 Environment: Temperature__26.3 °C Humidity:__50 _%RH
PMT TEMP 7 +1-1 Dreegee C .7 7.8 ca”bratio" Report
iZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/- 5 Dreegae C 3131 315.0 — Zero Span
T T vy 7 730 Referebnce Reacimg Dn;l Reference Reading Drift%
SAMP PRES [20-30 contant IN-Hg-A 314 31.3 Before %Loli %) —%‘2 4‘00 ’0 4%?‘:) o4
INO Slope 1+-03 0.647 0.863 After, = 0.0 P 01 . - 7’0 1 400.0 4002 00
INox Slope 14/-03 0,852 0940 - — — — — ——
INO Offset -10 1o + 150 mvV 17.40 6.80
INOx Offset -10 to + 150 mV 24.10 1270 - o .
Span and Cal Values [
P valia N o oy 5 o Single Point Calibration Chart
NOx 0 ppb 86 12 500 i
Span Value NO 400 ppb 382.0 3999
400 e —
NOx 400 ppb 404.0 4033 s —_—
& a0 S e Before
g
3 0 — === Afler
@
100 > —
| [
‘[ 0 400

all not ne reproduced excep® inf.

MaIr Inemanidaunaden angTanadey vriinndunyasenaas W5-102



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
'Ifmmsswmummaﬂjuﬂfgamwnmuﬂi (ﬂﬁﬁ 1)

USHN szvuvudaaruniann $1da )

S02 Analyzer Verification Test Report

S02 Analyzer Verification Test Report |

Calibration Report No.: AP-S6508002
Calibrated Date: 2-Aug-22

Calibration Report No.: AP-S6508001
Calibrated Date: 2-Aug-22
[ em [ onsite

Instruments Information

G em [ onsite
Page:2/2
Test Function Vaue Norminai range Unit Befors Aftar Note
Date 2-Aug-22
;HT(.' - T - 1 'Vt() T T
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <02 ~pPB 05 | o2
Sample Flow 650 (+1- 50) celmir 650 x 619 B
[PUT Detector ~ Jo-so00a mv 347 264
INorm PMT Detector lo - 5000 o 440 | 259 |
Hves ) 1400-200 constant v 723 723
oces 2500 (+1-200) mv r >
RCELL TZ“F: N 50 (+/- 1) Oreegee C 50 50
50X TEMP 20-40 Dreegee C 355 338
F;Y TEMP 7 (+1-1) Dreage: 8.0 8.0
0V 1amp. 1000-4300 “mv 21320 21320
Lamp Ratio 30-120 % 114.0 1140 N
STR. Light (Zero Gas) <100 PPB k) 19
IDark PMT (-50) - (+200) mv 645 645
Dark lamp (-50) - (+200) mv 151 5.1
[SAMP PRES 20-30 contant IN-Hg-A 274 B
[Eloctric TestOptic Test
PMT Volis 2000 (- 500) v 2008
502 Conc. PPB 1004
502 Siope - B 0959
502 Offset B mv 3 1
stability at Zero < 0.2 PPB 0.1 7
Stability at Span < 2 ppb @ 400 ppd “pPB 0.5 0.2
(Gas Test Response
zero Gas (0.00 PPB) 0 opb 04
Span Gas (400 PPB ) 400 ppb 403.0 B 1 5% of Wﬂngé

a a 2 2 a o 4
mm&]ﬂmmmam%mnnﬂﬁan ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: T100 S/N: ESOAIT10002035
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__263 ‘C Humidity__51 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ ppb (opb ppb) (opb) ek
Before 0.0 2.1 " 21 400.0 408.0 1.0
_ After 00 05 05 | 4000 | 4010 01
Single Point Calibration Chart
500
400
)
g
e 300
o
£
3
3 200
100 1
.
0 Reference (ppb) 4%

W5-103
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[ S02 Analyzer Verification Test Report | L CO Analyzer Verification Test Report |

Calibration Report No.: ES-C6508004
Calibration Report No.: AP-S6508001 :
Calibrated Date: 2-Aug-22
Calibrated Date: 2-Aug-22 ;
- - Eem [ onsite
[ pm [ onsite
Page:2/2 Instruments Information Page:1/2
|Fest Function Value Nonwlasi renge - R Lot . Analyzer Type: CO Analyzer Manufacturer Environnement SA. France
Date | 2-Aug-22 o S N Model: CO12E S/N: ECOESACO12E205
Time 16:40
:li?u%ew e = ZM - . 7%‘;7 - %n: —— Calibration System
ablity (Zoro Gas) < :
— e = _ — Calibrator Unit Standard Gas
paretion e POU) .. -3 Dilutor Model ESA MGC 101 NO Conc 4468 BPN
[PMT Datoctor _o- 5000 mv 274 SIN: 792 S02 Conc 45.34 PPM
Norm PAST Deleclor A i 204 ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
allec) 400800 cartag L/ L2 o _ . SIN: 644 Expire Date: Feb 19,2024 EB0140762
bces 2500 (+1- 200) mv - -
RCELL TEWP 50 (+1- 1) Dreegoo G 50 50 Environment: Temperature__266 ‘C Humidity: 55 _ %RH
[BOX TEMP 20-40 Dreegee C 33.6 2.8 " "
PMT TEMP 7 +11) Draeges C 79 7.9 Calibration Report
UV lamp 1000-4900 m 3020 3022 Zero Span
lamo Ratlo s0-120 % 9.5 ] %5 _§ Status | Reference Reading Drift Reference Reading Drift%
STR. Light (Zero Gas) <100 PPB [ 202 200 LoM) {£PM) {£PM) (PPM) (PPM) i
Dark PMT (-50) - (+ v 1645 1645 Before] 0.0 0630 N 450 45.97 L 1.1
Dark lamp (-50) - mv 34 34 e ___After] 00 0.067 01 45.0 45.05 0.1
SAMP PRES 2030 contant IN-Hg-A 28.0 274
Electric TestOptic Test
PMT Volts B v | zom0 20240 ]
502 Conc PPB 1007.0 10120 T "
502 Siope . 1.000 1011 Single Point Calibration Chart
502 Offsel mv 443 385
Stabiity at Zero < 0.2 PPB o1 ] 01 _ -
Stabily at Span < 2 ppb @ 400 ppo PPB 06 0.3
Gas Test Response |
z (0.00 PPB) ) oob 2.1 05 ] —i— Batore
Span Gas (400 PPB ) 400 ppb 408.0 401.0 + 5% of Range

Reading (PPM)

Reference (PPM)

report shall ot be reproduced except inf

MaIr Inemanidaunaden angTanadey vriinndunyasenaas W5-104
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CO Analyzer Verification Test Report

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6508004
Calibrated Date: 2-Aug-22

M em [ onsite

Calibration Report No.: AP-C6508003
Calibrated Date: 2-Aug-22
[ pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: 300

Manufacturer API
S/N: ECOAI300E01510

=

Calibration System

Page:2/2
|Analyzer Signal Values
Date 2-Aug-22 Time 10:08:00
Power Supplies
Option 00 mv vS v SLHSO 5 \
+33V 33 v 24 v ) B 72;27 i
+12V 1.8 v 5V 751 v
+24V e 11 mv
Optical Bench
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 g,ﬁ ™
Min sig, 945.0 mv Max Sig 2840 mv
[Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 nternal Temp 289 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Filow 59 h

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__266 ‘C Humidity:_55 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading o
(PPM; (PPM) (PPM) (PPM) (PPM) Drift%
Before] 00 06 08 | 450 440 1.1
After, 00 - 02 02 | 450 450 0.0
S e, e 1
| Single Point Calibration Chart |
50
45
40
z 35 1-
i »1 N
2 25 +
3 20 4—— After
-3 15 +— SR
10
8§ g
0

Reference (PPM)

W5-105
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| CO Analyzer Verification Test Report |
Calibration Report No.: AP-C6508003 Issued by : Calibration & Test Section : Meteorological Instruments Bureau |
il : 2-Aug-22
VCa ibrated Date ig-22 Date of Issue 10 August, 2021 Certification No. 376/21
[ pm [ onsite
Page : |1 of 6
Page:2/2
Detail Range Unit Before After Note d e
Object $ iAresliamsaadingglaninen
Date 2-Aug-22
Time 16:13
Range 0.1-1000 PPM PPM 50 50 Manufacturer Novalynx
Stability (0.1-2PPB ) opb 0.1 0.4
CO Measure - 2500 - 4800 MV. mv 3035.9 3055.2 Type 5 Data Logger 110-WS-250L-0
CO Reference 2500 - 4800 MV. mv 29574 2975.3
MR Ratio 12 +-05 1
- 108 2 Serial No. EWSNV110WS2511
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 29.8 299
Sample Flow 720 - 880 cc/min cc/min 785 793
Sample Temp 44 - 52 deg.C deg.C 38.9 383 Customer
Bench Temp 47 - 49 deg.C deg.C 51 50.5
Wheel Temp 66 - 70 deg.C deg.C 67.9 68
Te 27 - 50 deg.C (e} : )
okl enp 150 oo o) 33 34 Calibration Condition : Temperature 25.1 °c Barometric Pressure 1008.1 hPa
PHT drive 250 - 4750 mv. mv 3680 1685
Slope 0.800 - 1.200 0.957 0.957
otfset 005 02 o064 0085 NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563
t Response HOOK GAGE NO 1425 : Wind Aloft Plotling Board
S— . L i a s = N.LS.T. Test Reference Number 731/241460
Span Gas 45 PPM 450 45.1 + 5% of Range

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94_We! No. 8389/94

Thermoschneider No.918802
—

STANDARD BAROMETER 7 D!gllﬁ) Barometer Vaisal

a a 2 2 a v s
MAdr Inemanidanaden aagTunadoy vrinndunyasnaas W5-106
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The Result of Calibration

Certification No. 376/21

Sensor model

EWSNVI10WS2511

USHN szvuvudaaruniann $1da )

The Result of Calibration

Sensor model

EWSNVIIOWS2511

Certification No. 376/21

10 August, 2021 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa misec m/sec
1.00 09 0.10
3.02 30 0.02
5.00 - 50 0.00
7.04 71 -0.06
9.02 89 0.12
11.01 108 021
13.01 128 0.21
15.01 148 0.21
17.02 16.9 0.12
20.02 - 202 -0.18

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

a a 2 2 a o 4
ﬂ1ﬂ3ﬂf13ﬂ81ﬁ1ﬁﬂ§ﬁﬁll’mﬁjﬁm ﬂm‘;’,ﬁﬁll’mﬁjﬁm UHNINGQUNBATATAT

10 August, 2021 Page :
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.87 1010.07 0.20
1009.53 1009.81 0.28
1007.23 1007.68 -0.45
1007.00 1007.41 -0.41
1006.68 1007.16 -0.47
1006.46 1006.88 -0.42
1006.27 1006.61 0.34
1006.44 1006.88 0.44
1006.78 1007.16 -0.37
1007.64 1008.21 -0.57
1008.23 1008.74 -0.51
1007.79 1008.21 0.42
1008.96 1009.27 -0.31
1007.85 1008.21 -0.36
1008.02 1008.41 0.39
1008.30 1008.74 -0.44
1008.77 1009.01 0.24
1008.28 1009.54 -0.26
1009.65 1009.81 0.16
1009.76 1010.07 0.32

Average

W5-107
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The Result of Calibration The Result of Calibration

Sensor model EWSNVI10WS2511 Certification No, 376/21 Sensormodel  EWSNVI10WS2511  Certification No. 376/21
10 August, 2021 Page : 4 of 6 10 August, 2021 Page : 5 of 6
Standard Temperature Sensor Reading Standard Relalive Humldlty Sensor Reading
Temp. Reading Correction Humidity Reading Correction
c ‘c ‘c % RMH, % R.H. % RH. |
452 454 02 85.2 70 6.1 ‘
31.3 314 0.1 614 57.2 42
158 156 0.2 | 415 398 17

W5-108
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Date of Issue 10 August, 2021 Certification No. 376/21

Page: 6of 6
v
lu¥uses
Hdonluives i doiiarh e Davs
wilsdenulveiuIesdn inTea3anu 8o Davis 1Y TIPPING BUCKET

Model 7342.026 ID No.EWSNV110WS2511 vimsasuidisuduudaduuuuuds
729 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA LONDON No

71082 nazaunsoth 1414 idgadesnuswazidvausay Bl

Fransdnngyns

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

USHN szvuvudaaruniann $1da )

Issued by : Callbration & Test Section : Meteorological Instruments Bureau |

Date of Issue 10 August, 2021 Certification No. 37721
Page : 1 of 6
Object : witaslenmadngaieinen
Manufacturer : Novalynx
Type Datalogger  110-WS-25DL-D
Serial No. EWSNV110WS2509
Customer
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.3 hPa

NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563
HOOK GAGE NO 1425 Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER ! No. 8389/94

STANDARD BAROMETER

W5-109
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The Result of Calibration w

Sensor model EWSNVI10WS2509 Certification No. 377/21
10 August, 2021 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonle Ancmometer | Pressure | Vacumm | Pressure Velocity Correction
misec inches | inches | hPa misec misec
1.00 * .. J 09 0.10
3.02 = - - 31 -0.08
5.00 = = = 50 0.00
7.04 3 - ¢ 70 0.04
9.02 5 = - 87 0.32
11.01 = S £ 10.7 031
13.01 b o E 127 031
15.01 - : . 149 0.11
17.02 : ’ . 170 0.02
20.02 < * = 203 -0.28
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 (o]
920 90
180
270

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

USHN szvuvudaaruniann $1da )

The Result of Calibration

Sensor model

EWSNVI110WS2509

Certification No. 377/21

10 August, 2021 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1009.87 1009.99 0412
1009.53 1009.72 0.19
1007.23 1007.59 -0.36
1007.00 1007.33 033
1006.68 1007.06 038
1006.46 1006.79 033
1006.27 1006.53 0.26
1006.44 1006.79 035
1006.78 1006.79 -001
1007.64 1007.86 0.22
1008.23 1008.39 -0.16
1007.79 1008.13 0.34
1008.96 1009.19 023
1007.85 1008.13 0.28
1008.02 1008.39 0.37
1008.30 1008.66 -0.36
1008.77 1008.92 015
1009.28 1009.46 0.18
1009.65 1009.72 -0.07
1009.75 1009.99 -024

Average

W5-110
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The Result of Calibration

Sensor model

10 August, 2021

EWSNV110WS2509

Certification No. 377/21

Page :

4 of 6

Standard Temperalure Sensor Reading
Temp. Reading Correction
‘c ‘c ‘c
45.2 45.0 0.2
313 31.0 0.3
158 167 0.1

MaIr Inemanidaunaden angTanadey vriinndunyasenaas

10 August, 2021

USHN szvuvudaaruniann $1da )

The Result of Calibration

50f 6

Sensor model EWSNV110WS2509  Certification No. 377/21
Page :

Standard Relative Humidily Sensor Reading
Humidity Reading Correction
% RH, % R.H. % R.H.

852 78.0 72

614 56.4 5.0

1.5 388 27

W5-111
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Date of Issue 10 August, 2021 Certification No. 377/21

Page: 6of 6

TuSvses

y !
misdtentfutivesusead indesTar SWe Davis 1y TIPPING BUCKET

Model 7342.026 ID No.EWSNV110WS2509 yhmisaeuisudundruuuunis

779 GAUGE DIAMETER 8.0 INCHES , NEGRETTI & ZAMBRA

71082 nazaunsmh W18 Tigndesmusivasidonvey

IMINTHFIUIYNIT

USHN szvuvudaaruniann $1da )
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TSP High Volume Sampler Calibration

Verification Report No.
$02200173-E001 -TSP 01

[ PM [ Onsite
Site: Trotounsoimetaduu
UTM : 47P N 1517399 E 664630 Date: 18 Oct 22
Sampler: ETSP#35 Technical:
Recorder: ECRANG15315224 Approval:
CONDITIONS
Barometric Press, (hPa): 1006.5 Gorected Pressure (mm Hg): 754.9
Temperature (deg C): 33.6 Temperature (deg K): 306.6
Average Press. (hPa): 1013.0 Corrected Avg Press. (mm Hg): 7598
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
[ CALIBRATION ORIFICE Li
Brand: Tisch Epvironmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial¥#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Piale or H20 Qsid 1 ic LINEAR
Test# (in) (maimin) (chart) (corrected) REGRESSION
1 11.98 2082 54.0 53.06 Slope = 14.8621
2 899 1.804 520 51.08 Intercept 229762
3 743 1841 480 4716 Corr coeff=  0.8920
4 512 1.363 440 43.23
5 265 0.883 38.0 37.34 #of Observations: 5
Range of Charl] 41
at1.1- 1.7 m3/min. 49
- '
- !
- —
! ld Calibrated by :
- !
i |
|
1 | .
T — 1 Approved by :
|
|
|
|

18 October 2022

madnInemansTanadey anzdanaden uniInedansasmans
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PM10 High Volume Sampler Calibration

Verification Report No.
S02200173-E001 -PM 01

G Onsite
Site: Tsouunpowimaiafiuy

Sampler. EPM10#35

UTM: 47P N 1517399 E 664630

Technical

| -

Recorder: ECRDS01618124 Approval:
CONDITIONS
Barometric Press. (hPa). 1006.5 Corrected Pressure (mm Hg): 754.9
Temperature (deg C): 33.6 Temperature (deg K): 306.6
Average Press. (hPa): 10130 Corrected Avg Press. (mm Hg): 758.8
[ Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-502BA Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa I (4 LINEAR
Test# (in} (m3/min) (chart) (comrected) REGRESSION
1 1221 2176 500 31.86 Slope = 7.9229
2 8.75 1.843 46.0 29.31 Intercept = 14,7010
3 718 1.668 440 28.04 Corr. coeff=  0.9957
4 474 1.359 400 2549 SFR= 1.151
5 282 1.050 36.0 22,94 88P= 3738
# of Observations: 5
=, = Range of Charl] 37
N atSFR+10%] 38
n
e
Calibrated by :
¥
ey
Approved by :

18 October 2022
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TSP High Volume Sampler Calibration

Verification Report No.
$§02200173-E001 -TSP 02

O PM T[T Onsite
Site: Tsowennausivgod
UTM: 47P N 1517266 E 664912
Sampler: ETSP#30
Recorder: ECRANG15315224 Approval

CONDITIONS

Barometric Press. (hPa): 1006.5
Temperature (deg C): 33.6
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 754.9
Temperature (deg K): 306.6
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 163957
Model: TE-5028A Qstd Intercept: -0.01202
Serialt: 1328 Date Certified 18 Jan 22
CALIBRATIONS
Plateor  H20 Qstd [ ic LINEAR
Test# (in) (ma/min) (chart)  (comrected) REGRESSION
1 1.1 2.005 52.0 5100 Slope = 127550
2 966 1.870 50.0 49.13 Intercept = 25.2027
3 621 1501 440 4323 Corr. coeff.= 0.9918
4 st 1.192 420 4127
5 254 0.962 38.0 37.34 # of Observations: 5
Range of Charl] 40
at1.1-17mdmin| 47
Calibrated by :
!
Approved by :

madnInemansTanadey anzdanaden uniInedansasmans
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PM10 High Volume Sampler Calibration

Verification Report No.
$02200173-E001 -PM 02

T PM [ Onste
Site: TrowunnadnaLd
UTM : 47P N 1517266 E 664812
Sampler: EPM10#30
Recorder. ECRDS01618124

Date: 18 Oct 22
Technical:
Approval

CONDITIONS

Barometric Press. (hPa): 1006.3
Temperature (deg C): 33.3
Average Press. (hPa): 1013.0

Average Temp. {deg C): 30.0

Correctad Pressure (mm Hg): 754.8
Temperature (deg K): 306.3
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

'CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5026A Intercept -0.00753
Serial#: 1328 Date Certified 19 Jan 22
CALIBRATIONS
Plateor  H20 s T ic TINEAR
Test# () (m3min) (chart)  (corrected) REGRESSION
1 12,89 2235 54.0 34.40 Slope = B.5929
2 862 1.828 50.0 31.85 156011
3 6.45 1.583 460 29.30 0.9047
4 321 1.118 400 25.48 1.150
5 287 1.058 380 2421 SSP= 40.00
# of Observations: 5
Range of Char| 39
at SFR210%| 41

Calibrated by :

Approved by :

W5-115
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Verification Test Report |

O pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
5022000172-E001 -SLM 01

Onsite UTM : 47P N 1517399 E 664630

18 October 2022
Tsounjonwaiadiou
Sound Level Meter
PULSAR

44

1968

Temperature 323 °C Humidity 60 %RH

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

Date of Calibration : March.21, 2022

Result of Test |

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.70 0.04 93.66
Calibrated By:
Date:
Approve By:
Date: 18 October 2022

THTS report shall ot be reproduced except Tl withiow The Wiiiten approval oT FRviTab CoTid.

USHN szvuvudaaruniann $1da )

Verification Test Report

@ Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Mode[:

Serial :

Environment:

Reference Standard:

Report No.:
$022000172-E001 -SLM 02
=

[4] Onsite UTM 47P N 1517266 E 664912

18 October 2022
Tsowmunausingud
Sound Level Meter
PULSAR

44

1915

Temperature 323 °C  Humidity 60 %RH
Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer

Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.60 -0.06 93.66

Calibrated By.

Date

Approve By:

Date 18 October 2022

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

madnInemansTanadey anzdanaden uniInedansasmans
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RECALIBRATION
DUE DATE:

January 18, 2023

Gt o Colbbicion. +

Callbration Certification Accuracy Calibration Certificate
Cal. Date: January 13, 2022 Rootsmeter S/N: 438320 Ta: 294 K Customer
Pa: 749.05 mm Hg
Callbration Model #:  TE-5028A Caltbrator 5/N: 1328 Admes: .
City: Bang Khos Cortact:
Vol.init | Vol.Final | avel. ap g 10100 )
. (m3) (m3) (m3) {mm Hg) Siate | Province: Bangkok Ly =2
1 1 2 1 3.7] s o
bl 3 [ 1 62 ! Il !I‘I‘" M_l! III,III_I |
3 5| 3 1 75 liaalliats L
3 7 B 1 [%] Wel Device
5 ] 10| 1 14.8) ghing
Manuiscturer: Metier Towdo Instrument Type: Vhightng inebuseant
oa Modet: 5§muau&, Asset Number
a_ ) Tstd Sertsl No. 8911383567 Torminat Modet
Vstd Qstd Pk @ N A“( Ta/! ") Ndng: A B N Torvina! Sors No:
(m3) (x-axis) {y-axis) Va {x-axls) (y-axis) Foor: ] o Teminsl Asset No.: -
09941 0.7536} 12241 0.9951] 07544 .7673) Room: =
0.9907| _ 0.9694} 15803 9917] _ 0.9704 9506)
0.9890| _ 1.0646 17312 9900] _ 1.0656 0851
09874 1.1495| 18699 .9884]  1.1506! 1721
0.9793|  1.4996| 2.4483 .9802] 15011 s
m= 1.63957 m=
QsTD el 001202 QA = Procedure
= 0.99999 r=} Cabration Guideine: EURAMET cg-18 v. 4.0 (1172015) i
C METTLER TOLEDO Work Insirucson: CPMIN02120
Vstds|aVol({Pa-aP)/Pstd)(Tstd/Ta) 1 Va=[AVol([Pa-8P)/Pa) This calieation certifcsls containg measarements or As Found caleation. No As Lek caRration wis pertormed because e device
Qstds|Vstd/aTime Va/ATime was not modiiad after As Found calbration. Theewtors, resuts for As Left comespond Is As Fousd
For flow rate The sensitivityispsn of the waighing instrument was odjusted before calibiation with & budl-in weight
, (_!j_’( Pﬂ 5 ' ( ) In acoardance with EURAMET cg+18 (1172015), the hesl loads wace ssiactnd (o reflect the speciic usa of the weighing devics or 1o
q"tl um(( = Petd s iy m. s SN )‘b sccommodale specific calvation conditons.
Standard Conditions_
Tstd:i] 29815 °K RECALIBRATION { Start- 58.9 % Ene 50.7 %
a: mm Hg
Ke) US EPA recommends annual recalibration per 1998 ; Caltbralor:
g Teading 0 HZ0] 1 40 Code of Federal Regulations Part 50 to 51, 0 P S Y
: W;”::' manometer reading (mm Hg Appendix B to Part 50, Reference Method for the Aatancen o
a actual absolute temperature ['K] B of Particulate Matter In -
-.i::c::‘::m“ﬁ‘ préssure (mm HE) the Atmasphere, 9.2.17, page 30. e e v
m: slope

Tisch Enwmn;ma], inc
145 South Miami Avenue
Village of Cleves, OH 45002

Sotwese Version 122,038 ewrrnen}
Pgert Verwer 2912 The & a0 crge daeuvent and may b

Ferm hunter: 7103 vt perrman e 1ve

a a 72 P a Y a o 4
MAFINANAATAUIAADN ANSTIIAADON WU INGAYNBATAANT W5-117



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

' ¥ 4
Iﬂﬂﬂﬁi%ﬂllsﬂuﬁﬂll’mﬂfuﬂ}NL‘V]Wll“H1uﬂi (ﬂﬂ‘ﬁ 1)

Cafibration Certifcete 1D
TH2085-088-030222- ACC-TH

Measurement Results
Load: 709
T R
. et
1 70.00001 g NeA As Left 1 (Test Poiet)
34— + abe,
2 10.00002 g NA |
| e 10 “l ]
3 70.0000% g NA |
" 70.00002 9 NA "
s 70.00000 g NA 24
6 0001 ¢ NiA ° N "5 3
I 1 1 / Q
|7 7000001 g A Id
8 70,00002 g A { o R o | |
9 70.00002 | A O 0
10 7000003 o NA | \ | {1
| | o\ Q4.6 2
| T
Sandws | —— i
Dusation o' -
' s
“
The *6" 1 e gragh sprasmsts he radsbily of the sargalriervel i which the
1081 wes paricemad
Th mmahs of i gragh arw Basnd 3po e ebachite vabses of tha Ellararcos
tom B0 mear sain
Tost Lost: 100
109.0000 g
100.0002 g NA
‘ 3 §6.6000 g NA
‘4 | 90,8688 A
s | 100.0001 g | N |
aamom |
NiA
a 0.002¢ As Found
The *€" In e guaph rearesents fha readabity of To AGENTIoTAN 0 Wi
ha last wes performed.
Sahaare bk 1208300
Regert Ve 2 1812 i 0 v e
oo Marer F100 wesen pori

a a I 4 a Y
MAININmanidanaden anziunadon MW]DWUWﬂEILﬂHﬂiﬂ'Iﬁﬂg

USHN szvuvudaaruniann $1da )

Cailbration Cartficals 10
THIOER JAB-03032-ACCTH

Error of Indication

: -
3
| .
s | 1 80998 g Troomoog | R0000t g " ndnmg 7
|'s | e oogon g amamg 7
7| | woposozs | aoeooig [ akrmg | 2 |
L] I 1 6‘300062; Q004 g I A1Img | 2 |
e | | 100000 Q0 | ]
| 15000005 o0 g | i
nl [ 00001 5 2
e . — _ Py
LEE |

Far mprved by of e gructics
criy Inciwesisg missursment polsin
v s eI Foiits
eian Lo 28 e ek ey

Error of Indicaton [mal

in (]
Castradion Frails 3]

The snenitainty alted is the axpanded uncansinly st calibmalion obisined by MURiphing the standard combined uncarainly oy the
P
of vshsis with & prokiakility of apermmarely 05%.

3o Liclir & - which can ks taiger ihAn 2 ccoming to EURAMET cg- 18, The vl of the measerand s willin iha assignod mnge

The usa i rasponssibin Tar maintaining sevircnmantal candEons and e Salnga o P weighing Insrument whan 1 wes callated

Solara e 1,200 9%
Pt Veinr: 10417
Fomm Rusber, FITIG

W5-118
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‘Calbration Certfioalo 10 Cafibraton Carsficate IO
TH208A-0RB-030223-ACC-TH TH20E8-0B8-030222-ACC-TH
Tesl Equipment M L of the Weighing In Use
Ml weights Laed for meh I Instng 0 ntians of sardprca The wdl wid cantilad by Siated s Ma exnanded uncarsinty with k=2 in use. The fonmuls shall be used for (he evirration of the uncensinty undcer considaraten of
an acoredited calftraton lahorasry, P arors of indication, Tha viue R represents the net load Indication in the unit of measurs of he davice
Walgnd fut 1: OML E2 Temperatre coafcient for the evalussion of the messurerent uncerisnty n Use: ]
‘Waight Set No.: w2 ol b £ 222
L i — DY D e = B Temperatre range on site for the evakiaticn of the measurement uncertainty In Lse K o
Certficate Mumber. 17T036 Calbeation Dus Dabe: 03-Jak2003
- - Unearfzaton of Urcertainty Eqaston
Waight Sot 2 QML E2
Waright Sl b Dain of s 31 dan-2022
Cortlicaln Nomiber: 3 Caibimiin Dua Dale: 17-Juk 2033 0,00001 g 8ty Us = 0,018 mg + 0.00407 mgip - R NA
Thermea Hygrometar 00001 g 2209 Uz = 0,06 »g + 0.00482 mgy - R NA
Equpment M. Date of [ssue 14-dun2021 To optrmas #e stabilty of he linaszation, besides of the 2910 108d orly INCEEENG MessUTEmed ponts with § best kad of 5% of he
) L L measursment ravge o larger are Laken for e cakulaton of B knear esuaton
Cantifican Numier: Calltration Dus Dake -Jun-2 02
Abaaiuto and Reigtve Massuremant Uncertsinty In Use for Varous Net Indiations (Exsmpies)
Remarks
FACT agjuatmen funcioralty ackvaled
Egquipment condion: Good

et calbratian scooning to customers procedurne

End of Acomding Baclien

The information below end any attachmants io thin calbration ceriScsta e fol part of the sccrediied caltration.

I s

" -~
y n » » Y awoor omn 0w 061 © e
Weighieg Rarge IN| Hmacing i
As Found AsLen

Tha waighing range showe I ihe Bbsclule Uncenainty graph raders 1o the fist interval range of the device.

Sbwans Ysrwion: 1,300 350
Ftport Uswass 704,43

UETTLEA TOHERD
Tris . cripeal SEcurEn Bt Py 44 b P
o prrrean e

Sofeary Vemyon 1200200
Mapat Vevan: 2182
Fewn Nurtar: 030

oueten toLer)
Thin 0 a1 crigeng! Secarart an3 ey ek b
Forvs hasraas; E1IIE

» s carbeu A parTaein o 10 WAy C

a a Py v a v a o o
NAIFINIFTATTILIAADY AUSTIULIATDN UHIINIQYLAHATANTAT W5-119
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Certificate No. : L2203-290 Page20f2
Resull of Calibration
Certificate of Calibration
Function : Humidity Measuremy at28°c
Referance No. ¢ 418702017 Certificate No, : L2203-200
Customer Page 10f2 STD UUC Reading UUC Emor Measurement
Reading (% RH) (% RH) (% RH) Uncertainty (+% RH |
50.00 49.0 -100 23
Equipment 1 Digital Thermo-Hygromeater
Manufacturer ¢ Testo
Mode! : G0BH1 Function : Temperature Measuramont
Serial No. 83353607
10 Ne. ) §TD UUC Reading UUC Error Measurement
Recalved Date 7 March 2022 Reading ("C) (o (o) Uncertainty (+°C)
Callbrated Date 9 March 2022 25,012 0012 035
Issued Date 15 March 2022
Environment Start Calibration Stop Calibration
Amblent Temperature ( °C ) 41 %5 Resolution 01 (o 01  %RH
Ralative Humidity (% RH) | 51 | 52 STD= Standard
I Mr. Nattawu! Reangdec
Calibrated by r. Nattawut Reangdech UUCE Uit Under Caltation
Calibration Meihod
In-house method : by comparison with standard hygrometer for humidity measurement function ** End of Celibration Report **

and comparison with standard thermometer for temperatiire measurement function into humiditytemperatura chamber

Condition of_this result of callbration
1. Reference slandard instrument

Instrument Model SedalNo.  Certficate No, Due Dale
1) Hygrometer HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe a1 08000089 PSL-T 0072/65 14 November 2022

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

3. This certificate can be ra

ble to International System of Und
- Through Thatand Institute of Scientific And Technological Research (TISTR)
- Through Qualty Reborn Co.,Lid

Approved by

o

The reported uncertainty is based on a standard uncertainty multiplied by a converage factor k = 2 providing

aleve! of confidence level of approximately 95 %

a a 72 2 N 9
MAININmanidanaden anziunadon Mﬂ]ﬁﬂﬂ1ﬂﬂlﬂ1&lﬂiﬂ’lﬁﬂ§ W5-120
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number. EDANISSE1SADOVS Refersnce-Numbsr: 1604020217341 [ CO Analyzer Verification Test Report
Cylinder Number:  EBD140762 . Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Phamsteadville - PA Cylinder Pregswre; 2015 PSIG
PGVP Number A12021 Valve Outlet: 660 ’
Gas Code: COND NOX 502 BALN Certification Date: Feb 19, 2021 Calibration Report No.: ES-C6510001
Expiration Date: Fob 19, 2024 Calibrated Date: 1-Oct-22
B — — m—
Curtifesion wit “EFA or Assay i o Cusmons Sardards (May 212" document EFA r
BODVHI-T 53, waing e m3aay Frocadns Biad. AnalSos Muthodoiogy doms not reqube comschioe for anmk il irerianats, This i fme s bt ansiytics <1 PM | Onsite
unsertaledy nh alahad biloiw wih 3 conhdance level of D25, Thaes ot no sigaifcast injuriies mtich affec the uee of s cutbeaton mixiam, A3 Concardens &' 60 4 .
Cyar b 1 Instruments Information Page:1/2
ANALYTICAL RESULTS Analyzer Type: CO Analyzer Manufacturer Environnement SA, France
Component Requested Actual Protocol Total Relative Assay Model: CO12E SIN: NCOESACO12E355
Concantration  Cencentration Wethod  Uncertainty Date
WO 45,00 PPN 4460 Pra G1 < 1.8% NIST Traceste ] az1 &
MITRIC GXIDE 45,00 FPM #4582 PPN @1 ++1.8% HIST Tracasbie TR0, DLW Calibration Systom
SULFUR DICKIDE 45,00 FPM 45.34 PPY a1 +-1.1% NIST Tracasbin 121, 02RO Calibrator Unit Standard Gas
CARBON WONCKIDE 4500 FFR 4500 PPM -] =H 1.0% WIST Traceatie s Dilutor Model ESA MGCI107 NO Conc 44 68 )
e Bl e ' he SIN: 792 8§02 Conc 45.34 PPM
CALIBERATION STANDARDS ZERO AIR Genearator ZAG7001 CO Conc 4500‘ PPM _
Typa Lot iD Cylinder No Concentration Uncartainty Expiration Date SIN: 644 Expire Date: Feb 19,2024 EBC140762
WTRM 200611-04 cCTnTies 4032 PPM NITRIC OXIDEMITROGEN 0% Fab 02, 2025 .
B 12385 DERS0ZE 0.0 PN AIRMITROGEN DICXIDE 0% Feb 20, 2020 Environment: Temperature__247 _'C Humicity: 89 %RH
GMIS 124206888 CC32IT0T 4028 PPM NITROGEN DNDEDENTROGEN 21% Ay 15, 2021
TR 0141709 KALDCG180 4067 PPM SULFUR DIDXIDEMITROGEN - 1.0% Jun 20, 202 Calibration Report
KALDCATIS 4857 PPM CARBON MCNOXIDEMNITROGEN Jun 07, 2024
F Zero Span
i reteranos i the GMIE used N the Easay rci pirt of fe ansfysis.
Status | Reference Reading Drift Reference Reading Drift%
ANALYTICAL EQUIPMENT Pkl = PPy PP e X
Ins trumenUMakeMadet Analytical Principle Last Multipaint Calibration Before 0.0 0578 06 45.0 44 65 0.4
SIEMENS ULTRAMAT £ NTKDSTE NOWR Jan 27, 2021 After 00 0.008 00 45.0 45.21 0.2
Ninols! 1550 FTIR AUPZDT0245 NO FTIR Fab 11, 2020 - i3 A
Micoket iS50 FTIR AUP2010245 NOZ FTIR dan 31, 2021
Micoked iS50 FTIR AUP2010245 502 FTIR Jdan 312021
—_ —

Triad Data Available Upon Request
NOTES:

Gross Waight 28,4 Kg

Nt Waight 4.5 kg

PO# 5221000408

Single Point Calibration Chart

Reading (PPM)

Reference (PPM)

madnInemansTanadey anzdanaden uniInedansasmans W5-121



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
Iﬂﬁﬂﬁi%’ﬂllsﬂuﬁiulﬁﬂiuﬂ?ﬂmwuﬂ1uﬂi (ﬂ%liﬁ 1) 136N FEVUVUTINIATUNFUNN A (UNIFU)

CO Analyzer Verification Test Report L CO Analyzer Verification Test Report I

Calibration Report No.: ES-C6510002
Calibrated Date: 1-Oct-22

Calibration Report No.: ES-C6510001

Calibrated Date: 1-Oct-22
[ pm [ onsite

[ e T onsite
Instruments Information Page:1/2
Page:22 Analyzer Type: CO An r
; — TS ype alyzer Manufacturer Environnement SA. France
A nal Vaives
L Model: CO*2E S/N: NCOESACO12E356
Date I 1-0ct-22 ]‘r me ] 10:00:00 [ I
[Power Supplies Calibration System
. = Calibrator Unit Standard Gas
(Optor 00 m\y + B
e 5 > Y 19, Oamor 5 Dilutor Model ESA MGG 101 NO Conc 4468 BPW
33V 33 v +24 V 242 SIN: 782 $02 Conc 4534 PPM
i 118 v o 8\ . . ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
- __1 v | 5.1 | v SIN: 844 Expire Date: Feb 192024 EB0140762
1 mv
vironment: T ature_ 245 °C Humid 66 %RH
Optical Banch En e ‘emperature 3 jumidity
IR currant ratiso 884.7 mA Pbse currant 618.2 Calibration Report
B s Zero Span
Optical T 460 deg.C Pbse T 3
i - s iood -24.2 Status | Reference Reading Drift Reference Reading Driftse

Maasure sig 508.4 mv Refer Sig 456.4 " L] ] [PEM) [EEW [FPN) 5

—— - s E ST e Before 0.0 0.901 09 45.0 44.54 05
IMin sig M50 mv Max Sig 2840 mv After 0.0 0.023 00 450 45.01 co

role
nst. Ratio 1.109 1108
Rel. raito 1109 289 deg.C s—
[Source Temp 46.0 deg C 8a7 r‘b;;
T 0470 hPa s ™ Single Point Calibration Chart

Reading (PPM)

Reference (PPM)

madnInemansTanadey anzdanaden uniInedansasmans W5-122
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| CO Analyzer Verification Test Report | S02 Analyzer Verification Test Report |
Calibration Report No.: ES.C8510002 Calibration Report No.: ES-58510003
Calibrated Date: 1-0ct-22 Callbrated Date: 1-Oct-22
[1em [ onsite Z pm [ onsite
22 Instruments Information Page:1/2
§ Analyzer Type: SO2 Analyzer Manufacturer Environnement SA_France
(Analyzer Signel Values Model: AF2Ze S/N: NSOESAAFI2E453
Date [ 1-0ct-22 Time 10-09:00 l ]
Power Supplies -
Gption 00 \ +5 V' Sors - Calibration System
e e o i A ferd 5 o Calibrator Unit Standard Gos
*33V 33 v +24 V 242 v Dilutor Model ESA MGG 101 NO Conc 44,68 7]
"2V 18 0 - g SIN: 782 $02 Conc 4534 PPM
Vo S - 51 | v ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
*24 V ™ SIN: 844 Expire Date: Feb 19,2024 EB0140762
Optical Banch Environment: Temperature__ 245 °C Humidity 88 %RH
IR curant ratiao 8847 mA b 2 2 mv " "
= e i i 8182 Calibration Report
Optical T . 46.0 deg.C Pbse T. 2472 veg C Zero Span
Measure sig 506.4 T Refer Sig 456.4 mv Status Reference Reading R,y.,.:b,,ce Reading Orifth
— - opb) 2= [E20)
i sig 5.0 v Max Sig. 2840 mv e ) w006 ] 1.2
Sample After 0.0 4000 0.2
1108 Ratio 1106
108 289 deg.C
46.0 0g 297 hPa e SN
W70 hPe Flow 58 Vn

Single Point Calibration Chart

500
400 —— =t
3
g o —— Svre
8 x0
®
H
g Y USESCL . A TSR T D Ater
:
4

Refwrance (ppd)

a a 72 P a Y a o 4
MAFINANAATAUIAADN ANSTIIAADON WU INGAYNBATAANT W5-123
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S02 Analyzer Verification Test Report |

Calibration Report No.: ES-56510003
Calibrated Date: 1-Oct-22

USHN szvuvudaaruniann $1da )

SO2 Analyzer Verification Test Report

Calibration Report No.: ES-56510004
Calibrated Date: 1-Oct-22

[ em O onse

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA  France
S/N: NSOESAAF32E454

Calibration System

“pm U Onsite
Lage:22
Ansiyzer Signal Values
Date | 1.0ct-22 [Time | 13:11:00] (1l
Power Suppies
Option mV +5 V Sensor 5
33V I B
a2V
+5 V 5 | UV lamp 443 mA
124V 12 A i,
Optical Bench
Dark UV s 0 mv a8 ™
0 r 0 ™
24 m 13886 my
0 0.4
X 11
o) ppb
mA m
[rljiv”u‘ Temp 319 deg C Cramber T 50 deg C
Gas Pr aro hPa Pump Pr. 3555 nPa
Flow 187 !

madnInemansTanadey anzdanaden uniInedansasmans

Calibrator Unit Standard Gas

Dilutor Model ESA MGC101 NO Conc 44.68 PPM

S/N: 792 802 Conc 45.34 PPM

ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM

SIN: 844 Expire Date: Feb 18,2024 EBO140762
Environment: Temperature__24 5 c Humidity 87 %RH
Calibration Report
Zero Span
Status | Refersnce Reading Drift [ Reading Drift%
.’EEQ} { ) |Eﬂ (ppb)

Before 00 0g 05
After 0.0 02 0.2

Single Point Calibration Chart

Reading (ppb)
8

W5-124
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| SO02 Analyzer Verification Test Report | NOx Analyzer Verification Test Report ]
Calibration Report No.: ES-SE510004 Callbration Report No.: AP-N6510001 Page:1/1
Calibrated Date: 1-Oct-22 Calibrated Date: 1-0ct-22
2 e [ onsite D pm U onsite
Page:2/2 3
[Ansiyzer Swnal Values e Instruments Information
Date | 1-0ct-22 [Tare 1 13:11:00] I Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Power Supplies Model: 7200 SIN: ENOAIT20003573
Option - mv +5 V Sensor 5 v
v mv +33V 33 v .
v 2V 119 v Calibration System
K UV mp 44.3 T mA Calibrator Unit Standard Gas
A y - Dilutor Model ESA MGG 101 NO Conc 44 68 PPM
SIN: 792 S02 Conc 45.34 PPM
0 v 5 - ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
—— = Zock P 59 — 88 “ SIN: 644 Expire Date: Feb 19.2024  EB0140762
0 mv PM ret. 0 mv
o .t PM 1386 w__| Environment: Tsmperature__26.5 'C Humidity: _80__%RH
0 fic = Meas rato 034 N
> : th] Calibration Check ( Before adjust )
244 poo 28 pob_ Zero __Span_
a7 L 2626.80 v GAS |[Reading Vaiue | Expected Vaiue Drit Reading Value | Expected Vaiue
- - (ppb) (ppb) {ppd)} (ppb) (ppb) Drift%
3.9 f 50 deg.C NO 11 0.0 5K 3842 400.0 07
| 355.5 hPa NO, 00 0.0 0.0 13.1 0.0 1.6
R ! | NOx 11 0.0 A1 407.3 400.0 0.8
a Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Valve | Expected Value
(peb) (ppb) {ppb) (ppb) (ppo) Drift%
NO 0.0 0.0 0.0 4024 0.3
NO, 0.0 0.0 0.0 290 0.2
NOx 0.0 0.0 0.0 404 4 0.5

Single Point Calibration Chart

Analyzer Reading (NO)

a a Py v a v a o o
MAFINANAATAUIAADN ANSTIIAADON WU INGAYNBATAANT W5-125



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
'Ifmmsswmjummaﬂfuﬂ@amwumuﬂi (ﬂ%lﬁ‘lzl‘l 1) 136N FEVUVUTINIATUNFUNN A (UNIFU)

[ NOx Analyzer Verification Test Report | r NOx Analyzer Verification Test Report l

Calibration Report No.: AP-N8510001 Page:1/1 Calibration Report No.: ES-NE510002 Page:111
Calibrated Date: 1-Oct-22 Calibrated Date; 1-Oct-22
fo 7|
E pm T onsite © pm T onste
Page:272 Instruments Information
Test F.
D: Botee e ""::‘f‘f" L R L3 o Analyzer Type: NONOZNOX Analyzer Manufacturer Environnement SA.,France
E— - o2 Model: AC32e S/N: NNOESAAC32E278
Nime 925
Fosrge 10.00 - 500 .00 PP8 laai) 500 500
[Stabiity (Zaro Gas) < 0.2 PPe 0.5 02
fSample Flow {500+ 50 cohmin an 435 Ca”b’a”on Sysfecmb T Standard Ga:
fozone Fle jec-80 s Y alibrator Unit tandard Gas
S s = = = Bifutor Model ESA MGC 101 NO Conc 4468 PPM
= = . 20 =2 SIN: 792 802 Conc 45.34 PPM
- Ho A e e ZERO AIR Genearator ZAG7001 €O Conc 4500 PPM
s [t nsard y ™ ™ SIN: 844 Expire Date: Feb 19,2024  EB0140762
pcrs 500 +f- 200 L
HCELL TENS b50~1- 1 Dreogeo C 50 50 Environment: Temperature__24.5 °C Humidity: 66 __%RH
[BOX TEMP Drweges C | 347 6
PMT TEMP Dmegee G | 70 o Calibration Check ( Before adjust)
Zs TEMP Omegee C | - Zero Span
MOLY Tamp 315 +1. & Drweges C 314.0 3140 GAS Reading Value | Expected Value Drift Reading Vatue | Expected Value
RCEL PRES 4-10 contart N-bg-A 50 L0 (ppb) (ppbd) {ppb) (ppb) (ppt) Drift%
SAMP PRES [20-30 camant IN-Hg-A 288 79 NO 0.642 0.0 06 386.0 4000 18
o 103 1438 VSR NO, 0814 0.0 0.8 280 0.0 36
Nox Skpe b - 03 1200 118 NOx 1.456 0.0 1.5 415.C 400.0 1.8
INO Offse 10 1o » 150 my 08 36 Calibration Check ( After adjust )
INOx Ofsat 10 1o + 150 - 28 51 Zero Span
o o Gl Veins GAS Reacing Value Ex;ec‘ted Value Drift Reading V‘bl'i)haﬂ Expected Value £
(ppb) (peb) (ppb) {ppb) Drit%
Zoro valse ~NO 0 ot 1.4 a0 NO 0.129 00 01 408.0 10
NOw 0 o 1.e r NO; 0.018 0.0 0.0 20 | 02
[Span Value NO 400 ot 3842 024 NOx 0347 20 2 ) — ~ 12
NOx 400 pob 4«73 w4

Single Point Callbration Chart

= 4100

z

3

1 —
] s =
E‘ 150

] o

NO Referenc
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{ NOx Analyzer Verification Test Report |

Calibration Report No.: ES-N6510002 Page:11
Calibrated Date: 1-Oct-22
=~ PM — Onsite
Page:2/2
Analyzer Signal Values =
Dato | 14:14 |
Power Supolies
Option ™ 4.99 v
433V v 2306 Vv
+12 V v 4.99 v
v w 24 A
03 mA
Optical Bench
Dark PM sig ] 0D o Fy)jgﬁ | sa2s mv
PM Nox sig 107.0 mv PM Ny sig. 8871 mV
Sample
80 | &5 deg C inemal Temp. | 833 deg.C
- 17208 hPa PM T 1,46 deg C
47.21 E Nih SamplePr. | 932 ha

madnInemansTanadey anzdanaden uniInedansasmans
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOOQYCAL RESEARCH (TISTR)

MTC No. EEL. BP. 590365

Request No.

CALIBRATION CERTIFICATE

Submitted by
Address

Calibrated at

Instrumeni Calibraled Adribient Environment

Description + Acoustic Calibroios Temperatisre 1(23+3) °C
: Bruel&Kjaer R e Humidity : (50 4 15) %
Ambicnt Pressure (101.325 + 1.500) kPs

Semial Moo

Standards used : ic DF-193A 8/N 122037,

¥

36 SN 1537454,

pator Tamagaws TPA-303A §/K OF 2214,

4, Digital Multiin pilent 344014 SN MY 44005560,

5. Pressure Trang Vaizals FTB202AD SN TOE50001.
&, Audio Analyzer Keithley 2015-P S/N 4106495

7. Condenser Microphone Bruel&Kjaer 4180 SN 2889871,

Calibration Procedure: CP-102-04 based on TEC 602242-2003; The sound pressure level genensied by sound

calibrator under test shall be measured andard microphone using an insert voliage technigue

Standards

This instrument has been calibrated agamst standords maintamed at Electneal and

Laboratery (EEL), which are traceable to the lutemnational System of Units throwgh the Mational Insstit
£

Metrology (Thailand).

o the

sched herewith and e uncartainty lEmits quote

Ihe information on aciual reading is 2

measured vahics only.

Date of Receipt

10 Mar. 2022 |

Date of Calibration 21

Atvaitarg e Repor S enificete and public

W5-127



MenuNIRanuaswaeUgunMdwIadoutlszsii 2565

P
Iﬂﬁﬂﬁi%’ﬂllsﬂuﬁiulﬁﬂiuﬂ?ﬂmwuﬂ1uﬂi (ﬂ%ﬂﬁ 1) 136N FEVUVUTINIATUNFUNN A (UNIFU)

N TECHNOLOG AL TLE RCHITISTR] R |
Request No. 21-65/0383 MTC No. EEL, B+, 55/0365

The reporied expanded u v i5 based upon a standard 1 wiliiphed by a cov

e

factor k = 2, provid

confidence of approximatcly §

Nominal Output of Unit Under Test = 94 dB re 20uFa ot 1000 He
Acoustic Outpat in dB ve 200Pa, Corrected to Reference Conditions: 100,325 kPa, 23.0 ¢ and 50 % RH,

ssued by - Calbraiion & Tesl Seclion : Melecrolog un Bureau
1. Sound Pressure Level
Date of Issu e 1 tification No. 049,
d Microphaona Measwed Sound Pressure | Deviated value Toleranee limit Page i€ -
Type Level {dB} (dB) [ECA0RMT 2003 Class | =
172 fneh Brusl &Kjaes 4180 93,66 0.34 +0.40 dB Ot " AR
1. Frequency
N
Standard Microphone Deviated value I
| Type (Hz) {Hz) IECEH0942:2003 Class |
| 2 s Type 14 15
| 1/2 tnch Bruc -22 g 1A P
3. Total Distortion
Serial No 130149 ID No. 200143
Standard Microphone Measured Total Distertion Lieggtainty Tolerance limit
Type (%} (%} IEC60842:2003 Class | usiome
112 inch Bruel&Kjaer 4180 ] +3.0%

Calibratios 3.1 hPa
Calibrated by : Approved by |
NATIONAL STANDARD WIND TUNNEL Micromanometar Thecdor Frie ns 14 Se | )
HO( 1 Wind Aloh Plotting Boa
ST Reference Numk )

Electrical and Electronic Standards Laboratory

| Ansl " [ Mod WA-B5( TV nsor T JUAH
Date of Calibratian ¢ 21 Mar, 2022 Indusirizl Metrology and Testing Service Cenire |
Date of Isne

Ref : 201 1265031501 [47002

STANDARD THERMOMETER

| STANDARD BAROMETER

madnInemansTanadey anzdanaden uniInedansasmans
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The Result of Calibration

Seosor Presure Mode! TPH-1 D

Serial No. 6381 estification No. 04972
I | February, 2022 Fag 3 of ¢
The Result of Calibration Standard Burometer Yested Barameter Corraction
Sensor Wind Spccd & W wetion Model WSE-1 F rtification No. 049 Prossure Prossure
2022 Serial No 122} Page f6 s w7
Standard HOOK GAGE NO. 1428 ‘ TESTED ANEMOMETER s o
- ] 1008, 3¢ "
UMsasenic Ancmemeter |
100872 009 ) 2
1009 0
1.0 101
10.2: 1010.5
‘ 1008 0
i
1009.68
01
010.54 10108
1010 10103 19
1010 8 101 0.47
) 56 1009.8
10 )
1 ] 1"
o1 10.40 |
0k 081 ‘
|
|

madnInemansTanadey anzdanaden uniInedansasmans
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The Result of Calibration The Result of Calibration

Sensor Temperature Model TPH-1 D Certification No. 049722 Sensar Humidity Model TPH- 1 O alion Mo, D49/12
L1 February, 2022 Senal No. 638 Page : 4 of 6 1| February, 2022 Serinl Mo. 6381 Page : S 6
= Temperature Se i f_ Stardad Retative Humidity Sensor Reading
Reaong : Carractior Humidily Feading Coeetion
‘e c ‘e 3 | 4 LU, % ILM. Y AL
— | " |
: 0. ‘ 452 850 803 53 ‘
; i 314 14 574 A0 |
1 16.4 16.5 406 | 38 28
— i =

madnInemansTanadey anzdanaden uniInedansasmans W5-130
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madnInemansa

ation No. (4922

Drate of Issue 11 February, 2022

Page: 6of 6

Tuiuses

R ER L 1 wTnaiad T Devis Uy TIPPING BUCKET

.
Hupiuse

M 7342.026 11D No,NWSDCMS1200149 v1A7 meufvufuudarunds

. NEGRETTI & ZAMBRA LONDON No

#33 GAUGE DIAMETER 8.0 INCHE

e ¥

2 pazeuisend A Seingndoaaiuse

TIF}

ARINTHIU Ii,'el!'l 17

anadeu angTuraden vINnauABaTMTAS

Issued by : Calibration & Test Section : Meteorological Instruments Bureau
Date of lssue 30 June, 2022 Certification No. 255722

Page : 1 of 6

Object fnreTequlieaine
Manufactures Novalynx

Type : Datalogger  NDWD100
Serlal No EWSNV110WS2505
Custorner

26 ure 1003.8 hPa

Calibration Condition : Temperature 261 Baromatric P
NATIONAL STANDARD WIND TUNNEL Thermal Anemometer 642 S/N 91563

HOOK GAGE NO 1425 : Wind Aloft Plotting Board

N.IST. Test Reference Number 731/241460 Stancard Velocity at 20 - 30

DA-850-3TV {sensor TR

Uttrasonic Anemometar

Serial Number 1107

JAPAN QUALITY ASSURANCE ORGANIZATION & Velccity at 0 - 20 mises

STANDARD THERMOMETER Theodor Friedrich : Dry No.8390/84 Wet No. 8389/94

chnerder No.518802, W\ 1*

STANDARD BAROMETER rometer V 3xsay1a_ Thoe PTE220 No. M1220015

W5-131
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The Result of Calibration

Sensor model EWSNV110WS2505
Certification No, 258/22
30 June, 2022 Page : 3 of 6
The Result of Calibration Standard Barometer Tested Barometer Corraction
Sersar mode EWSNV110WS2505 Certification No. 25522 Pressure Pressure
30 June, 2022 Page : 2 of 6 1001.48 1002.42 094
Stundard HOOK GAGE NO. 1425 TESTED ANEMOMETER 1001.87 1002 92 105
Ultrasenlc Anememeter | Pressure | Vecamm | Velocity Velocity Correction 1,38
misee wehen 120 | mchea 120 | misec mivee misec 115
1.00 - = - 04 0.60 1004.98 080
3.02 . - - 24 0.62 1004.38 081
5.00 . - - 4.7 030 1003.92 1005.54 162
7.04 ¢ I = . 6.9 0.14 1003.80 1006.22 1.42
9.02 - - - 89 0.12 1003.76 1004.96 120
1.01 . . - 109 0.1 003,18 1004.67 149
1301 . . - 131 -0.09 100338 158
1501 - - - 149 o1l 03,8 7
17.02 - - - 171 -0.08 1004.26 006,63 5
20.02 - - - 203 0.28 1001.77 . 1002.92
) 5 1002.92 1
Wind Aloft Plotling Board 002.29 21
US.DEPARTMENT OF COMMERCE WEATHER BUREAU 1002 15
WIND DIRETION TESTED WIND DIRECTION 10 1004.50 10
0 0 1004.14 1005.25 11
20 90 1004.00 l 1004.79 0.79
180 Average _ 24
ARAELTN

madnInemansTanadey anzdanaden uniInedansasmans W5-132
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The Result of Calibration The Result of Calibration

Sensor model EWSNVIIOWS2505 Certification No. 23522 Semzormedel  EWENVI10WS2505  Certification No. 25522
30 June, 2022 Page : 4 of 6 30 June, 2022 Page : 5 of 6
Standard Tamperture Sensor Raading Swndard Rulative Humidity Sensor Rending
Tamp. Readng Cofrecticn Hurnicty Reading Caormaction
c "¢ ‘G ] 2% R % RH. 2% RH,
457 458 01 B5.20 3 6.2
304 306 02 6410 & 41
156 151 Q1 45,20 42 32

madnInemansTanadey anzdanaden uniInedansasmans
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