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Certificate of Calibration ;

Method 5 Console Sensor Calibration - Metric Units

coNneedqgiss

Console Information Calibration Conditions Reference Devices |
Model #.  XC-572-V Pear {mm. Hg) 759.8 TC Calibrator Model CC-VTR-SH
Serial #: A2001003 Humidity (%}): 55 Reference # 091109269
Units Metric Tamb ("C) 24.8 Barometer Model 736930 !
' Etevation (m) 18 Reference # EBARODIALSPEO1 _.
Corr. Pbar (mm. Ha): 759.7 Pressure Model 718 30G -
Reference # 9543013 T
Temperature Display Calibration Data !
Reference || Reference v Test Thermocouple Calibrations Reference Point .
Point’ Temp. Alx Stack Probe Oven Filter Exit Status® {
“ " e °C °C °C °C 26 Pass/Fai |
1 -18 -17 -17 17 17 -17 -17 PASS
2 38 37 37 37 37 37 37 PASS
3 93 93 93 92 93 93 93 PASS i
4 149 149 149 149 149 149 149 PASS ?
5 260 259 259 258 259 258 259 PASS :'
6 371 371 371 371 371 371 371 PASS !
7 482 482 482 482 482 482 482 PASS
8 593 594 554 593 593 593 593 PASS i
9 816 816 818 815 815 815 815 PASS t
10 1038 1038 1038 1038 1038 1038 1038 PASS i

ES s ———————————
Overall Audit Status

PASS

12702001 L

NIST Reference Thermocouple ID:

LA

-t Dot

Ref Point Theoretical ||DGM Thermocouple Sensor AT
i Temp Reading pls
i
# :C °C °C
ice Water 1 0.9 1 1.04%
P | - = P
Ambient 2 24.8 25 0.04% f
sximum 0.04% |
PASS F
Internal temperalure Inermocoucie 1s 1 ed i0 EPA stanoards ard shoul 3s an offcesl refzrence lor amoen! lemperature.
7) /}XA
L 3 o : - ) ; {zan .
Calibrate By : V@m 2 Appproved By L2 Dale: 14 Feb 24
7
1
-
Notes i
! Suggested; minimun reference peints 2ie 10 (0. 100 20 00 7 1 L0 IEE0 ) can les iz more ;
Forvahd test resulls. Ihe maximum difference t lemperalure and efeence NI P vl e the s1ack Thennocuuple whic 15% 3
absolule temperature om the relerence reading 3nd tha exil Ihermocauple wmch 7 ’ fram the g LPA *chion 6.3 and ZPA Method 5. 1.8)
*Do net change s cen value. L1s B om el HE e V <t anae “Cahbraion Condilions
* Absolute temgeralure difference and olher 'srmulas are <o'Culslea Das Jul Tron =1 C5 31 Ihe 10 &1 "Meler Console Iniormalion”
I
FFar vald lest resuits. (he maximum dilleence Delween <o 1s0le 309 ‘eleeic = RaGmet .« = = eal JUie = 3.1 n. 1G22 5 mm Hy), (EPA Methed §, Seclion 6,1.2) L
301d tesl o Iis, MExum hler2nce Eote et Lonsolk: i 1 ) BE I g (232.5 min Hy)
FFor valil lest resulls. Ine maxmum dilference wween consoe sal elerns. 2hn - ess il 05 H20 2t 25 mm H2C) s 57 of [l scale
SITEEAD  LrTE
{
iz T T
L T 3}
T frrerSY ¥y amecs




By ﬁeediSS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #._XC-572-V Pbar (mm. Hg) 759.8 TC Simulator Model CC-VTR-SH
Senal #: A2001003 Humidity (%): 55. Reference #: 091109269 !
Units:  Metric Tamb (°C) 24.8 Barometer Model: 736930 i
Type Corr. Pbar (mm. Hg)  759.7 Reference # EBARODIALSPEQ]
"English” Digital Pressure Calibrator Model 718 30G
Reference #: 3891001
Pressure Gauge / Manometer Calibration Data '
Console Vacuum Calibration
Reference Point (|Reference Vacuum|| Console Vacuum | Reference Point Status®
# in. Hg in. Hg Pass/Fail
1 5.0 -4.5 PASS
2 15.0 -14.5 PASS
3 -20.0 -19.5 PASS
i R AH_Manometer Calibraton = DU MR T
RN ot Reference | Positive (=) Fitot | Negafive () Pitot || o erence Point Status |
# mm H20 mm H20 mm H20 Pass/Fail 1
1 -200.000 0.0 -200.0 PASS
2 150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS ;
4 -80.000 0.0 80.0 PASS !
5 -50.000 0.0 50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
g 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200,000 200.0 0.0 PASS
AH Overall Audit Status PASS
i aP_Manometer Calibration: 3 i
BEfRreiggEoint Reference Bositive (¥) Pitol. | Negalive () Pt || xeference Point Status 'i
# mm H20 mm H20 mm H20 Pass/Fail f
1 200.000 0.0 -200.0 PASS
2 150,008 0.0 -150.0 PASS
3 -100.000 0.0 100.0 PASS |
4 -80.000 0.0 -80.0 A PASS
5 -50.000 . 0.0 -50.0 PASS
6 0,000 C.0 0.0 PASS
7 5C.000 50.0 0.0 PASS
8 80.000 30.0 0.0 RASS:
] 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0 0_ HASS
\P Cverall Audit Status PASS
Calibrate By Ltlic, rrms /> Appcroved By: ZJ’M"\" Date 14 Feb 24
Notes
o 1 acr'is 32 104C 19T 2004 3004 500. 700, 900, 1100, 150L0. 19C0 'F)

Faog salia eslresulls, In nould e fess han =

uld be less

(23 'C). for all th

han 11 55 Jusciule ¢ Melhza S

: Infonmabon

nelne pres 2A Mclhad 3. Sechion 5.1 23

2 MW RIRIRACA YALNLM RAMNNYS SNBUIT D2 fess B l . o

5% of “nl scale



K Jneed‘SS Console Sensor Audit QA Sheet |

Meter Console information {UUT) Calibration Conditions Reference Devices i
Model #: XC-572-v Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH |
Serial #: A2001003 Humidity (%):  55.0 Reference #: 91109269 g

Units: Metric Amb. Temp. (°C).. 248 Barometer Model: 369307 :
Altitude (m): 1.8 Reference #. EBAROD!ALSPED1 g
Corrected Pbar (mm. Hg): 759.7 Digital Pressure Calibrator Model: 718 30G i
- Reference #: 9543013 |
Audit Data '

Referance || Referance 2 Thermocouple Probe Audit ;
Point Temp. Aux | Stack | Probe Oven Filter Exit Qeiompe bont Sialus t

°C °C °C °C °C °C °C Pass/Fail
Ambient | 24.4 25 25 24 25 24 25 PASS j
ice Waler 1.4 1 1 1 1 1 1 PASS 5
{
i
i
Audit Data
~ Console Vacuum Audit i
ReferencePoirﬂ R\f,f';ﬁ';’ 3::;3:: _Reference'm%ini Staws’
# in. Hg in. Hg. Pass/Fail
1 -17.0 -16.5 PASS
:
|
-7 N i
Calibrate By: %%m ﬁ Appproved By: ./B/M/\ Date: 14 Feb 24 -
74 f
i
Notes '
For valid test results, the maximum diference b 1est and refs readings should ba less than 5.4 *F (3 °C), lor all thermocouples except for tho stack thermocouple

which should be less than 1.5% absolute temperature from the reference reading and the exit Ihermocouple which should be less than 2°F (1 °C) from the reference reading (EPA o
Method 2, Seclion 6.3 and EPA Melhod 5. Seclions 6.1.1.7-6,1.1.8) .

Fer valid lest resuits, the maximum difference between console and reference barometric pressure readings should be less than 0.1in. Hg (2.5 mm Hg), (EFA Methad 5, Section
&12)
*For valid test resulls, the maximum difference between console and reference vacuum readings should he less thaa 0,5 in, Hg (12.5 mm Hg)

{ cemfy Lhat the above Thermocouple, Baremetiic, and Vacuum Sensors were calibrated and audiled in accordance with US EPA Methods. CFR 40 Par 60

sty Inaivint Go: L
Heedias 5 pply Ingiyenny ;

ﬂaﬂmsmnmuquqmmw
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& Sampling Probe and Pitot Validation _
h— .
i
Samplig System Equipment Information Valibration Conditions and Equipment )
Probe Sheat Apex 1in., St Digital Calipers CD-15APX |
Probe Number w1806152 Reference No. ; A22070181 H
Pitot tube Number AB777 Digital Inclinomster BASELINE i
Pitot tube Type S Type 3/8Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temperatute 248 °C13 I
1/2 in, Sampling Nozzle Barometric Pressure 7588 mm Hg |
|
Sampling Probe Validation with Tune up ]
Boui Lan ™ ) Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm ) |
. —— - Nk =R -_. }
posryoeramn 11 1 o N |
Sanghegdaris | {etpend Measured Standard Range H
Oy = Tube OD i
L, = 1,91 cm. (1.905cm. or 344 in.) i
i
1
L= 5.00 cm. (5.08 cm, or 2.0in.) i
BT S !
b Dy=  0.981 cm. (38in,) i
& __'_*‘ = " & -
vl | oy - A = 2.05 cm. (21D7<A £30))
T 5 70 Tt S
A2Dy = 1.087 cm. (1.05P,/DysA <15) i
‘
Pitot Tube Validations and Engles measurement Result i
[Z] - Measure Resull after Maintanance and Adjustable |
Pa Size Slandard Range i
a = 2,30 ° s10° {
B: = 2,10 " s 5°
)
{
P, Size ]
a, = 070 ° s 10° i
B2 = -0.80° s5°
W \ Engles measurement Calculated Result Standard Range
f_‘—-"?'...'.,'_-*-g;-""" T
e oty el Wl s e o e ey @' 0w @ - n
; Sabasteichs 207, Sl 7 w = 0.80 0.029 cm. W < 0.08 cm ( 1/321n.)
Z }
—t AL B z = 40 -0.014 cm, Z <0.032cm( 18ins) !
-

PRSIERIE { \ J ¥ A

— b _t_

Can be use 0.84 for Cp(s) if he lype of face-opaning misafgnment! snow above wih not affsct lhe base lin2 value of Cp{s) Solong as slandard range

TN
Valigation By 7‘%&4@” /5 Appproved By 7"’/"”‘” Date: 14 Feb24
7 ; —_—iofeben

nn
i o S
g 4 TR 1f"

] Ny, e

F .
V! ANy oot

sd

i
.




«sNEeEJiSS  sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Sheat Apex 1in. 3 ft. Digital Callpers CD-15APX
Probe Number w2001480 Reference No. A22070181
Pltot tube Number ABS96 Digltal Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in, and Temperatute 24.8 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 759.8 mmHg .

Sampling Probe Validation with Tune up

BOTTOM VIEW -.
(] Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

Measured Standard Range |
0, = Tuba OD .
L = 1.91 cm. (1.905 cm, or 3/4 in. ) |
Ly = 4,99 cm. (5.08cm.or20in.) i
Tharncca iy
SIOEVIEW % ) Dr= 0862 cm: (3/8in.)
o - it
ot JE ot} = ; 3D,
? e ok A 2.08 cm. (24 Dr<A <30;)
A2Dr = 1081 cm, (1.05P,/D;sA <15)
Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable
Pg Size Slandard Range
,’al a, = 130° <10°
§ -*'
a2 Bi = 1.20° s 5° |
A e o riitica |
P, Size
e b
gr— 2 ! R1
:;r_ . LA R \. ........ a, = 350 ° < 10°
: o T T R2
4
! B2 = 1.90° s5°
rw \ i Engles measurement Calculated Result Standard Range
! W= 0.40 ° 0.015 cm. W < 0.08cm{ 1/32in.}
zZ = 1.10° 0.040 cm: Z <0.032cm( 1/8in.)

Can be use 0.84 for Cp(s) it the ype of lace-opening misatgnment show atove wilh nal affect the base line value of Cp(s) Solong as slandard range

T . i
Validalion By: Z%:ré-m__? ~ Appproved By (g Date: _14Fgh 24

- Lureia .
o

o Bome

apt Lo, Ll




Neegiss

Samplig System Equipment Information

Nozzle Validation

Validation Conditions

Console Model XC-572-V Digital Calipers CD-15APX
Console Number A2001003 Reference No A22070181
DGM Model SK25EX Temperatute 24.8 °C+3
DGM Number 00005796 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle ID Nozzle Diameter Different (D, +D,+D3)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS-5 3.96 3.96 3.96 3.97 0.006 3.963
NS-6 4.77 4.76 4.76 477 0.006 4.763
NS-10 7.92 6.35 6.36 5.36 0.008 6.357
NS-11 8.71 8.72 8.72 8.73 0.008 8.723
NS-13 10.31 10.32 0.32 10.31 0.006 10.317
NS-15 11.88 11.88 11.88 11.87 0.006 11.877
NS-17 13.48 13.48 13.47 13.48 0.006 13.477
Where
D1, D2, 03 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.1700 mm
D avg = (Dy+D,+ D3 )73
D2 D3
‘ D1
Validation By: a"’-m;/a.m , Appproved By: L& Date: 14 Feb 24
| eSS
oy | LD
wocdine Supaly moasent Do Lo

PALN T
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h eed I S S Certificate of Calibration |
. : Method 5 Console Sensor Calibration - Metric Units i
Console Information Calibration Conditions Reference Devices |
Model #.  XC-572-V Pbar (mm. Hg): 759.8 TC Calibrator Model: CC-VTR-SH
Serial #: 1108048 Humidity (%): 52 Reference #: 091109269 :
Units: Metric Tamb (°C): 25.3 Barometer Modek: 736930
Elevation (m): 1.8 Reference #. EBARODIALSPEOT

Corr. Pbar (mm. Hg): 759.7 Pressure Model: 718 30G i

' ' Reference #; 9543013 |

Temperature Sensors Calibration Data |

Reference | Reference il ~ Test Thermocouple Callbrations Reference Point 1
Point' | Temp. [ Aux | Stack | Probe | Oven Filter Exit Status® ;

# G °C °C i °C : °C C Pass/Faif

1 -18 17 -16 A7 -18 17 -17 PASS ;
2 38 37 38 38 38 38 YA | PASS |
3 93 93 93 94 93 93 33 PASS i
4 149 149 150 149 148 148 149 . PASS l
5 2601"=3 259 259 260 259 259 259 PASS }
6 371 372 372 372 372 371 372 PASS i
7 482 482 483 483 483 483 483 PASS E
8 593 594 594 594 594 593 594 PASS ?
9 816 816 816 816 816 818 816 PASS L
10 1038 1039 1039 1039 1039 1039 1039 PASS i
PASS |

Qverall Audit Status i

|

)i

NIST Reference Thermocouple 1D: 12702001 I

T

1t f o= =& t

ice Water 1 il 0.15% f

Ambient® 2 25.3 25 0.06% :

Maximum’ 0.15%

Stalus PASS )

Internal lemperature Ihermocouple s nat audited (o EPA standards, and shouid not be used as an officiai reterence for ambient lemperature H

i

Calibrate By : %&;ﬁm 7> Appproved By: % Date: 9 Jan 24
Notes .

'S;gg\‘:s!c:_ minimum reference ponts are 10 (0. 100, 200, 300, 500, 700, 900, 1100. 1500, 1900 F). canesl for mora

tha maximum ciferencs between lemperature and relerence resdings should be less than 5.4 °F (23 7C), tor all ihermocouples except for ihe stack Ihermocouple which should be e :é'-
the reteience reading and Ine axit irermocouple which should be less than ¥2°F (+1 °C) Irom the reterence reading (EPA Method 2. Seciion £.3 20d EPA Melhed 5. Sect 1:1./-6.1.1.8} [

Y Do not change s eall value iLis ostead based o wpul fom Cell H8 at the lop of 1his sheel under Cahbeztion C '

! Apselute lemperalure dfference and ciher larmulas are caiculaled pased on uinbinput from cell C3 5t Ine top of his sneet under “Meter Conscla 'nlormation” i
vala festicswts he maximum difference between console and relerence barometric pressure readings should 3 less thar 1010 Hg (12,5 mm 1ig).(CPA Melhoa S, Secton 6 1.2) '

For valid testiesults, tha maximum difference between conscle 20¢ reference vacuum readngs shoukl be iess than £0.5 0 Hi

gs should te less than LS m H20 (£1.25 tm H20)

ICUUM reay

consule and releionce i

FEor vaig WSl resulls. e maximum aference bel

& e L o
%\t _ \W.v raz '-" ww -:u-wy

Envieb Co.ltd. gramsFnualuaian’



ﬁeediSS Console Sensor Calibration Data Sheet

Console Information

Calibration Conditions

Reference Devices

Model #: XC-572-V Pbar (mm. Hg) 759.8 TC Simulator Model: CC-VTR-SH
Serial #; 1108048 Humidity (%): 52.0 Reference #: 091109269
Units:  Melric Tamb (°C} 253 Barometer Model! 736930
Type: Corr. Pbar (mm. Hg):  759.7 Reference #: EBARODIALSPEO?
“English" Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001
Pressure Gauge / Manometer Calibration Data
Console Vacuum Calibration i
Reference Point ||Reference Vacuum Console Vacuum & eg:f;, o0
# in. Hg in. Hg Pass/Fail
1 -5.0 -5.1 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
SRR, e S50 _ AH_Manometer Calibration || Reference Polnt
Reference Point: | terence Positive (+) Pitot Negative (- Pitot || Status®
# mm H20 mm H20 mm H20 il Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 ' PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 . PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 ] PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0:0 PASS
AH Overall Audit Status PASS
L5 oy AP_Manometer Calibration - Reference Point.
RS Reference Positive (+) Pitot Negative (-) Pitot Status®
# mm H20 mm H20 mm H20 Pass/Fail
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -86.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
i/ 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Status PASS
7) 7) =
Calibrate By : naril . Appproved By = Date; 9 Jan 24
/ e
Notes

T - - -
Suggesled, minmum reference points are 10 (0.

2For valid test resulls. he maximuin difference luls&mb.mpl falue ana ref:

100, 200. 300, 500. 700, 300. 1100, 1500, 1800 *F). can lesl lor more

nce readings shoulbg less than 154 F {(#3 °C). for allthermocouples excepl for the slack thermocouple

which should be less than »1.5% absolute Imnqw’%& sr T ¢ 1i
i st &;‘n’»ﬁr

Do not chonge ' 3
* Absolule temperalure difference HI

> Foxgaiied 1S resubis, e 65
ﬁrgg' ""-nc\bcl\gﬁ"{-.“

Nllerence belyeen 2onsale o

S or walnl Wost el e i

P For vl leshiesalls

cilly that hz chove Fhemmacospie Sensars were colbramws m accorgance with US CRA R

rlmf Mg ar ufim.aﬂm Daueefon nnﬁ it o  Beatai o
bed 110 b-‘lfgo 1 COnSIE “InkL‘]“Ig,urKL DIYOINEIIC Pressa

q‘n*!n‘lﬂ 2ail e oo ofmmsghect under ‘Canoration Conaitions™

BPARES € l\fn i

cadings should ne es

nmﬂlrn 'st:k.ezr- oc:?plw!'gofwmx! be less than +27F (=1 °C) iram the reference readimyg (EPA

S —



& needESS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): 759.8 TC Simulator Mode!: CC-VTR-SH
Serial #: 1108048 Humidity (%):  70% Reference #: 91109269
Units: Metric Amb. Temp. (°C): 247 Barometer Model: 369307
Altitude (m): 18 Reference #. EBARODIALSPEQ1
Corrected Pbar (mm. Hg): 759.7 Digital Pressure Calibrator Mode!: 718 30G
Z Reference #: 9543013

Audit Data

‘Reference || Reference Thermocouple Probe Audit \ 3 g
; ; - e R Poi 2
Point Temp. Al Stack Probe Oven | Fiter | Ext. Reference Point Status
°C ‘€ % °C °C T Sgonde) Pass/Fail
Room 24.7 24 25 25 25 25 24 PASS
ice Water i3 0 1 1 il 0 0 PASS
- Console Vacuum Audit
Reference Point R:;e jme 3:2:3:2 Reference Po _':‘.t Status®
# in. Hg in. Hg Pass/Far!
1 17.0 17.0 PASS

Calibrate By: &:aﬂ... 7> Appproved By: % Date: g Jan 24
7/

Notes

~TFor valid test results, the masmum difference between lest and referanca readings should be less than 8.4 °F {3 “C), for all thermocouples ‘except for the stack thermocouple
which should be less than 1.5% absolute temperature from the reference reading and the exit thermocou ple which should be less than 2°F (1 °C) from the reference reac ing
(EPA Method 2, Secticn 6.3 and EFA Methad 5, Secliens 6.1.1.7-6.1,1.8)
“For valid fest results, the maximum difference between consale and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Method 5
Sentinon A 12
3For valid test results, the maximum difference between console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg}

| certfy that the above Thermocouple, Barcmetric, and Vacuum Sensors were calibrated and audited in accardance with US EPA Methods, CFR 40 Part 60

ﬂm‘ YV, N “:.’““ sl
hj Eﬁ- gﬁ( E&mﬁ‘ a%x " g {:‘s .5-'(011(‘} '.‘.'."I.:J-

I . Fesigdiey;
‘3"’._:(;_1:_-.": Ak 'l i ‘ Vil

o E] 'lzjmmgaqumw
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« y;NeediSS  sampling Probe and Pitot Validation

Samplig System Equipment Information

Valibration Conditions and Equipment

Probe Sheat Apex1in., 3 ft
Probe Number W1906153
Pitot tube Number
Pitot tube Type
Validation method

S Type 3/8 Inc,
tandard Probe 1 in. and
1/2.in. Sampling Nozzle

BOTTOM VEW e 22
I L S— T :
o v— N .
l - L1 e -
Teaas WILG, - - -
| Samging Nozzle ]f {

Oy = Tube OO

| § e e ek
hpa g e te i

Digital Calipers CD-15APX
Reference No. A22070181
Digital Inclinometer BASELINE
Reference No. FEl 12-1057
Temperatute 253 9C+3
Barometric Pressure 759.8 mm Hg

Sampling Probe Validation with Tune up
[“] Measure and Alinment with 1/2' Sampling Nozzle{ 12.7 mm )

Measured Standard Range
L = 1.4 cm (1.905cm. or 3/4in. )
L, = 5.08 cm, (5.08cm. or20in.)
D, = 0948 cm, (3/8in. )
A = 2.44 cm (21Dr< A <3D;)
AI2D; = 1.285 cm. (105P,/DrsA <15)

Pitot Tube Validations and Engles measurement Result
[2] : Measure Resuit after Maintanance and Adjustable

—W \
— e o)
-— mr_._q‘_’}.._ll‘.--...y. P =

Engles measurement

Pg Size Standard Range
a = 2,70 ° s10°
B = 180 ° s 5°
Pa Size
a, B 780 ° <10°
B: = -1.90 ° s5°

Calculated Result Standard Range

0.20 ° 0.008 cm W < 0.08 cm { 1/32in. )

2 <0032cm{ 1/8in.)

Can be use 0.84 for Cp(s) if the type of face-opening misatgnment show abave with not affect the base iine vaiue of Cp(s) Solong as s1andard range

Valldatlon By: &‘*}yﬂ“ 7>

Appproved By:

i

Healiss Suonly nntrinmen

‘h‘g et § o {m§§ l!}..,_-. -

Bt Vs Ny

/‘é"“ Date 3 .an 24

1&‘ VLT
e

£

0 Lt

e



;Neegiss

~ Samplig System Equipment Information

Nozzle Validation

Validation Conditions

Console Model XC-572-V Digital Calipers ‘CD-15APX
Console Number 7 1108048 Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 252 °C+3
DGM Number L.1500033220 Barometric Pressure 759.8 mm Hg
Valldation Data Results
Nozzle ID : Nozzle Diameter Different {D; + Dzl- D;)/13
Sizés D, D, Dy AD Davg
mm mm._ |  mm mm mm .mm
4 3.17 3.17 3.17 3.17 0.000 3.170
6 4.77 4.77 4.77 477 0.000 4.770
S . 6.35 6.34 6.35 6.36 0.010 5.350.
10 7.92 7.92 7.92 7.92 0,000 7.920
12 9.52 9.52 9.51 9.51 0.006 9.513
14 11.09 11.05 11.05 11.06 0.006 __11.053
16 12.70 12.70 12.71 12.71 0.006 12.707
Where :
D1,D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0,025 mm

AD
D avg

it

(By+Dy+D;}/3

Validation By Z}ﬁr;@u 7>

A -
.n’;‘ 1“‘! -rr ff’{‘} g ’:‘::;, 'g:'b

'_'Y "‘\-r. =P N

Maximum difference between any two diameters, must be < 0,100 mm

Appproved By: % Date: 9 Jan 24
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ﬁheedlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in. . 5f. Digital Calipers CD-15APX
Probe Number 1512498 Reference No. A22070181
Pitot tube Number ABI78 Digital Inclinometer BASELINE t
Pitot tube Type S Type 38 inc Reference No. FEl 12-1057 |
Validatlon method Standard Probe 1 in. and Temperatute 24,2 °C+3 .
1/2 in, Sampling Nozzle Barometric Pressure 759.8 mm Hg

Sampling Probe Validation with Tune up

BOTTON VIEW  s6— ¥ ¥

L S—— ] _.'._\\ [ Measure and Alinment with 1/2" Sampling Nozzle( 12,7 mm )
e,
S
t !‘c} ;,._.[ Measured Standard Range i
Dy = Tuba QD
Ly = 1,90 cm, (1,905 cm, or 3/4 in. )
[
Ly = 5.10 cm (5.08 cm.or2.0in.) |
|
n‘mm_{k_' = _;‘ '
N Dy = 0851 cm: (3/8in.) |
i s |
g | e e e O S = ) {21 D7<A <

e : ke A 2.16 cm, {2.1Dr< A <3Dy) i
| §
A20r = 1.135 cm, (1.05P,/Dr<A s15) {

Pitot Tube Validations and Engles measurement Result

[ : Measurs Resuit after Maintanance and Adjustable

Pg Size Standard Range
o
a, = 0.70 ° <10° '
B = -0.60 ° 55 |
i
P, Size !
| |
as = 1,20° <10° |
;i
B> = -1.30° <5° s
=W Engles measurement Calculated Resuit Standard Range 1
.-u-,_-*_"-.‘__]__,._.,_- ﬁ' A

-y ot s T e e b . wp ¥
v e 1 7 W - -0,30 © -0.011 cm. W < 0.08cm (1/32in. )
zZ = -1.10°¢@ -0.041 cm: Z <0032cm(1/8in.)

Can be use 0.84 for Cp(s) If Lhe lype of face-opening misafgnmenl show above with nol zffect the base Iine value of Cp(s) Solong as siandard range

5
Validation By: &.}M r/.) Apperoved By '% Date 26 Feb 24 .i
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v’ need] SS Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Cu_ndiﬁons._ Reference Devices
Model #:  xC-572-V Pbar (mm. Hg) 759.8 TC Calibrator Model CC-VTR-SH
Serial # 1001003 Humidity (%) 80 Reference #: 091109269
Units: Metric Tamb (°C): 24,2 '_ Barometer Model: T
Elevation (m): 1.8 . Reference # EBARODIALSPED1
Corr. Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference # 9543013
Temperature Dlsplay Cahbratlon Data
Fefarznzs || faferanca | irafion . Pefarance Paint
Pont’ || Temp. |T Ay - Btatus?
# 'C e 2 i Pass/Fail
-18 17 -17 217 17 -17 17 PASS
2 38 37 37 37 37 37 37 PASS
3 93 93 93 93 93 93 93 PASS
4 149 150 149 149 149 149 149 PASS
5 260 260 260 260 260 260 260 PASS
6 371 372 372 372 372 372 372 PASS
7 482 483 482 483 483 482 482 PASS
8 593 594 594 594 594 593 593 PASS
9 816 817 817 817 817 817 817 PASS
10 1038 1039 1039 1039 1039 1039 1039 PASS
PASS
“Overall Audit Status
NIST Reference Thennocoup!e !D 12702001
Ref Point TEATR,
# C
ice Water 1 0.07%
Ambient’ 72 0.04%
Maximum?* 0.07%
Status PASS

Intarnal tsmperalure thermacouple is nol audited fo EPA standards, and should nol be used 3% a0 offiCial refanence lor aminant fempe siure

Calibrate By : !&.‘.\A 73 Appproved By: % Date 26 Teb 24
7

Notes

b Suggested, mimmuin caference points are 10 (0. 100, 200, 300. 500,.700, 900, 1100, 1500. 1900 °F}. can tesl fer moie

mmocouple
ne LA Mothod & Gectiony ()

C). for all lnarmocouples exc

?Fer vabid lest results, the maximum diflerence delween temperature and reference rezdings sho be less han 154 °
absolute lemperatuis fiom e raterenca rearding and IRA axit INGIMARAURIE WhIch should be tess thzi =277 (z] "CY hum e reference ieading (EPA M

od 2. CechenG e

> Do nol change this cell value. il is inslead based on inpul from Cell H8 at the lop of lhis sheel under “Calibralion Condilions’

* Absolute lemperature dilference ana olner formulas are cakulaled based on unil input from cell C8 al 1he og of This shect under "Mater Consale Infermalio

5 mm Hg). (EPA Melhod 5 Sechin™ 61 2)

" For valc tesl resulls, the maximum difference balween console and raf=reace baromelsic pressure readin ould be lessInan £ 1 in, Hg [+2
YEor valid lest resulls, the maximum diference natween console and reference vacuum regdiniys should Le less than *u3in 119 (2125 un lig)

“For valid last resuits. lhe maximum diflerence oelween console and relerence vacuum readings should be less Inan =0.05 in. H20 (=1 25 mm H20) or 5% of full scale

winy,
RS, g A3
% YR N
\:'.E:ﬁily 3 E h\ (4:" k\(t} 9 (Y'uﬂ‘
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5 needlss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Modei #. XC-572-V. Poar (mm, Hg): /598 TC Simulator Model: CC-VTR-SH
Serial #: 1001003 Humidity (%): 60.0 Reference #: 091109269
Units: " Metric Tamb {°C): 242 Barometer Mode!: 736930
Type: Corr. Pbar (mm. Hg):  759.7 Reference #: EBARODIALSPEQ]
"English” Digital Pressure Calibrator Mode!: 718 30G

Reference #. 38391001

Pressure Gauge / Manometer Calibration Data

C Gnsole vacuum Galibration 3 BN =

 Reference Point Status®
Pass/Fail
PASS
PASS
PASS

_Reference | P&tﬂ V6.9 Pitox Na_g_atwe (r! Pllot’" i (Y
mm H20 mm H20 mm H20 Pas&FaJ!

1 -200.000 0.0 200.0 PASS
2 it -150.000 0.0 150.0 PASS
o e e X -100.000 0.0 100.0 PASS
4 -80.000 0.0 80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
a 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150:000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS

AH Qverall Audit Status P RSk

“Nianometer Calibration

Reference Pol‘n_' Sta

 Positive’(+) Pitot | Negative (-) Pitot
mm H20 mm H20 Pass/Fail

200.000 0.0 -200.0 PASS

-150.000 0.0 -150.0 PASS

-100.000 0.0 -100.0 PASS

-80.000 0.0 -80.0 PASS

-50.000 0.0 -50.0 PASS

0.000 0.0 00 PASS

50.000 50.0 0.0 PASS

80.000 80.0 0.0 PASS

100.000 100.0 0.0 PASS

150.000 150.0 0.0 PASS

200.000 200.C 0.0 PASS

AP Overall Audit Status PASS

s, I ZA
Calibrate By ! o > . Appproved By: ik Date: 26 Feb 24

y

SISCK (hermccouple which should oe less

tiemned 2 8 16 3 and FRA Meiharl §

“For zald lesl results, the maximum dillere
(han + 1 A% absolite iemperalnre fror

aing and [he axd e

T0De net change Ihis ¢ell walue, i s instead based onnp C the Lop af ihis &° e C anmuge vions
Absolule lemperature differen

*For valid el icsulls, tha maximum ditference belweon ¢

" For valio st ieslts, the masimoam gifle)

7o vald lesl resulls (he maximum d

1 carly thal Ihe abov
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S& § needlss Console Sensor Audit QA Sheet

Meter Console Information {UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH
Serial #: 1001003 Humidity (%):  60.0 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 242 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg):  759.7 Digital Pressure Calibrator Model. 718 30G
Reference #. . 9543013
Audit Data
Reference || Referance || Tirarmseaus(e Frobs Augll: =
_ Point | Aux Stack | Proba | Owven | Flier | Exit
| °C °C °C oS | e ‘C
Ambient 24.2 24 24 24 24 24 25
lce Water 1.8 2 2 2 2 2 2
Audit Data
Consola Wacuum AGdit
Referencepaint  [| Forener 5::33}: :
# in. Hg in. Hg
1 -17.0 -17.0

Calibrate By: &,ﬁﬁ’ﬁ Appproved By: % ~ Date: | 26 Feb 24
s, Fi

Notes

For valid test results, the { f 2 bet test and refererce readings should be less than 5.4 °F (3 °C), for all thermoeouples exceplt for the slack thermocouple
which should be less than 1.5% absoiute tempacatura fram tha referenca reading and e exil thesmocouple which should be less than 2°F (1 °C) from lhe reference reading (EPA
Method 2, Section 6 3 and EPA Melhod 5, Secticns 6,1,1,7-8.1.1.8)

o valld test results, the maximum ditference between consae anc reference baromelric pressuie readings should b less than 0.1in. Hg (2.5 mm Hg), {EPA Method 5, Section
8121
IFor valid test resulls, the maximum difference between console anc reference vacuum readings should be less than 0.9 in, Hg (125 mm Hg)

| certify that the above Thermocouple, Baromelric. and Vacuum Sensers were calibraled and audited in accordance with US EPA Methods, CFR 40 Part &C.
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% ﬁﬁeedISS Sampling Probe and Pitot Validation

Samplig System Equipment Information ] Valibration Conditions and Equipment
Probe Sheat Apex 1in., 3 ft. Digital Calipers CD-15APX
Probe Number 18093992 Reference No. A22070181
Pitot tube Number i A2601 Digital Inclinometer BASELINE
Pitot tube Type S Type 3/81Inc: Reference No. FEI 12-1057
Validation method Slandard Probe 1 in: and ) Temperatute 24,2 °Ci3
12 in, Sampling Nozzle " Barometric Pressure 759.8 mm Hg

Sampling Probe Validation with Tune up
Measure and Alinment with 1/2" Sampling Nozzle( 12,7 mm )

Measured Standard Range
Ly = 1.92 cm. (1.905 cm. or 34 in,)
Ly = 5.56 cm. (5.08cm.or2.Qin,)
Sbeview Dr= 096 cm: (3/8in.)
e ol , .
A $astine "'*"‘a, A= 2.03 cm. {(21D;<A <30,)
G ' A2D; = 1.089 cm. (1.05P, /D<A <15)
Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable
Ps Size Standard Range
K ] : ---,HLGI a, = 3.80° <10°
/—(< .
{ ium ~ N2 B = 0.00° < 5
[ ._._..._L__
P, Size
PU— — T _1__ 1] .
|I -—(./---..---.-‘-\-o isiib a, - 240" =<10°
— s - '
B> = -2.00° <5°
Engles measurement Cajculated Result Standard Range
o EWN
W = 1.20 © 0.044 cm, W < 0.08cm( 1/32 in:)
Z
I K3 o & nacd z = 080° -0.033 cm. Z <0.032cm( 1/8in.)
T A W TSRSl h
¥ RIS
—

Can te use 0.84 'or Cp(s) If the lype of face-opening misafgnment show above with not affect lhe base kne value of Cp(s) Solong as slandard range

Validation By Zf 4 j? _ Appproved By: % _ Date:- __ 26Fet24

seatiss Supely Instrument Ceo. Lt
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«,NeediSS  Nozzle Validation

Samplig System Equipment Information Validation Conditions
Cb‘nsole Model XC-572-V Digital Calipers CD-15APX
Console Number 1001003 . . . Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 242 °C+3 |
DGM Number L1500033221 Barometric Pressure 759.8 mm Hg
|
_ Validation Data. - : Results
Nozzle ID . Nozzle Diameter Different (Dy+D,+D;)/3 |
Sizes D, D, Di AD y Davg
mm mm mm mm mm mm !
NS-4 3.17 3.7 3.17 3.16 0.006 3.167 i
NS-8 6.35 6.35 6.34 6.35 0.006 6.347
NS-9 7.13 7.14 7.12 7.12 0.012 7.127 5
NS-12 9.52 9.52 9.52 9.51 0.006 9.517. :
NS-14 11.09 11.07 11.09 11.09 0.012 11.083 r
NS-16 12.70 12,70 12:71 12.70 0.506 12.703 r
NS-18 14.17 14.16 14.17 14.18 0.010 14.170
Where : i
D1, D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0,025 mm :
AD = Maximum difference between any two diameters, must be < 0,100 mm E
D avg = (Dy+D,+D3)/3 E-
D2/ D3 1
i

Validation By: Z,z‘?a’:.w /> Appproved By; /4 { Date: . 26 Feb 24
[

EB g
eneegiss

Hewadisg Supply instrament Co. Lid.
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o needlSS Certificate of Calibration

Method 5 Cansole Temperature Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model # XD-502-MV Pbar_(mm. Hg): 759.6 TC Calibrator Medel: ¢c-vwTR-SH Reference 4 91109265
Serial # 1810007 Humidity (%): 65 Pressure Calibrator Model: 718 30, Reference ¢ 9543013
Units: Metric Tamb (*C): 25 5__. Barometer Model 736930 Reference + EBARODIALSPEO1 |
Elevation (m): 1.8 g :

Corr, Phar {mm. Hg): 759,86

Temparatura Sensors Calibration Data {
Reference | Reference | - Test Thermocouple Calibrations P !
Fant, Aemprs Aux _ Stack Probe |, Oven Filter Exit - i S oletin _
# ¥ °C °C ‘c °‘C °C °C Pass/Fail i
1 18 -18 -18 -18 18 -18 -18 PASS :
2 38 38 38 38 38 38 38 PASS ?‘
3 93 92 93 93 93 93 93 PASS
4 149 149 149 149 149 149 149 PASS |
5 260 260 260 260 260 260 260 PASS
6 371 371 371 371 371 371 371 PASS
7 482 482 482 482 482 482 482 PASS
8 593 593 593 593 583 592 503 =+ PASS 5
9 816 816 816 816 816 816 816 PASS I
10 1038 1038 1038 1038 1038 1038 1038 PASS b
TC Measure Querail Audit Status PASS 4
NIST Reference Temperature Probe ID: 12702001 i
RefPoint | Theoretical Temp St W e ATws ;
] @ °C -C ¢
Ice Water 1 1.1 1 0.04% 5
Ambignt® 2 25.6 26 0.08% 4]
tzarnum 008% f
PASS L
Internal lemperature thermocoupls is not audited to EPA standards, and shouls not be used as an offic:a for ambianl fe : 1
Vacuum Gauge Calibration Data E
Console Vacuum Calibration
Reference Point Reference Vacuum Console Vacuum Reference Point Status® i
# mm. Hg mm. Hg Pass/Fail
1 50.0 50.0 PASS
2 100.0 100.0 PASS
Dual Inclined/Vertical Manometer s
! : Pressura audit with Consola System tasting for Inclined Range of 0-26 and Vartical Range of 26-150mm H.Q :
Reference Pressure i i
AH Loop ( Backside) Ap Loop { Frontside) H
mm H20 mm H20 Pass/Fail mm H20 Pass/Fail L
0.0 0.0 ] PASS 0.7 PASS
50.0 50.4 PASS 50.2 __PASS
70.0 70.0 PASS 70.2 PASS
80.0 80.0 PASS 80.4 PASS ; ]
90.0 11014 PASS 30.1 BASS ¥
100.0 100.4 PASS 100.2 PASS i
110.0 110.1 PASS 110.1 PASS b
120.0 120.2 PASS 120.1 PASS |
130.0 1301 PASS 130.4 PASS
140.0 1402 PASS 140.4 PASS {
150.0 150.2 PASS 150.2 PASS 3
AH Overall Audht Status PASS \+ Overall Auct Status PASS r'._'
Calibrate By; ,&m /D Apporoved By; / Date; 4 Mar 24 f'
4 ’ Notes e
i Suggesled, aummum raference panls are 10 (0, 100, 200, 300, 500, 705 <00 1100 1500, 1500 °F) zan lest (or more. [‘;
e “"“’"""""’*g::""mg:“j";,,é_’:.,axnm T e e {
2Da nel cn}rgﬁd‘l‘euu ug, it -13\ ot }.mnma};ﬂu&-}uwﬂ “Calzsaben Condilions” f.
! Abzoluste tamperaturs cilforonce ot formyfac are calgulated basegd on und ipput b Ji £3 3)thg 190 of this shaerundes "Moter Coasola Infor NIl r A
*For vala test rosulls. the maximum dilecen, J@d; Moﬁ.,:ﬁ !bp néo i:ﬁ:lcf:ié:sgm‘; iiiq: ‘:"\-"Nnud!‘n s i 24 j

% For valid (est resulls. the maxmum difference between consale and reference vacuurm ieeangs xT oL d be zre thzn -0 0

| cenufy IhsL the 2bove Thermocouple SENsols weie €2 DIAlkG N 3o ante car 03 E7 2 reanns



sNeediss

Meter Console Information (UUT)

Calibration Conditions

Console Sensor Audit QA Sheet

Reference Devices

Model #: XD-502-MV Pbar (mm. Hg): 759.6 TC Calibrator Model: CC-VTR-SH
Serial #: 1810007 Humidity (%): 65 TC Calibrator Reference #: 91109269
Units: Metric Amb. Temp. (°C): 256 Barometer Modei: 736930

Altitude (m): 1.8 Barometer Serial #: EBARODIALSPEQO1
Carrected Pbar (mm. Hg): 759.6
Audit Data
Referenc || Referenc Console Thermocouple Audit '_"-'.:Réference-POint'
e Point ffeTemp. [ Aux Stack Probe Oven | Filter | = Exit. .? Status’
# € C *C W e °C *C Pass/Fail
1 25.6 25 26 26 25 25 25 PASS
Console Barometric Audit
Reference Point || Selefence B?":f;;s Reference Point Status?
# mm. Hg |l mm. Hg Pass/Fail
1 759.6 758.9 PASS
Console Vacuum Audit
Reference Point || Relerence || Console ig o ronce point Status®
mm. Hg |l mm. Hg Pass/Fail
1 75.0 75.00 PASS
Calibrate By: /P%Laﬁm/) Approved By; %’ Date; 4 Mar 24
§ I

Notes

| certify that the above Thermocouple, Baromelric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60

"For valid test results, the maximum difference between test and reference readings should be less than 5.4 °F (3 °C), for all thermocouples except for the
stack thermocouple which should be less than 1.5% absolute temperature from the reference reading and the exit thermocouple which should be less
than 2°F (1 °C) from the reference eading (EPA Method 2, Section 6,3 and EPA Method 5, Sections 6.1:1:7-6,1,1,8)

*For valid test results, the maximum difference between console and reference barometric pressure readings should be less than 0.1 in. Hg(2.5 mm Hg),

(EPA Method 5, Section 6.1.2)

*For valid test resuits, the maximum difference bemween conscle and reference vacuum readings should be less than 0.5 in, Hg (12.5 mm Hg)

2 “\ d*""‘\ ﬁ.;n-;-
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@i ? needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Validation Conditions and Equipment
Probe Sheat: Apex 1in., 3 ft. Digital Calipers: ET123456
Probe Number: W2001490 Reference No: A22070181
Pitot tube Number: AB9S6 Digital inclinometer: BASELINE
Pitot tube Type: S Type 3/8 Inc, Reference No: 12-1057
Validation method:  Standard Probe 1in. and 1/2 in. Sampling Nozzle Temperatute: 25.6 °C43
Barometric Pressure: 759.6 mm Hg

Sampling Probe Validation with Tune up
[“IMeasure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

Measured Standard Range
: e b, e BB Ly = 1.91 cm. (1.905 cm. or 34 in. )
L= 5.06 cm. (5.08 cm.or20in.)
Thamacooh = Dr = 0.952 cm: (3/8in.)
SIDE VIEW 3 NN
s 2 . . e R A = 2.11 cm. (2.1 Dr<A <3D;)
L R g | w1 & = 1O
Iy Type.§ Dot Tube ; s
A/2D; = 1.106 cm. (1.05P, /D<A s15)

Pitot Tube Validations and Engles measurement Resuit

: Measure Result after Maintanance and Adjustable
Pg Size Standard Range
ay = -1.70 ° < 10°
By = 1.90 ° <8
P, Size
az = 2.10° <10°
B2 = -1.20 ° $5°
_—— i_VY. ) _\ i Engles measurement Calculated Result Standard Range
-Ei-j::f——'f@ w = 0.10 ° 0.004 cm. W < 0.08 cm (1/32n.)
z
= A t --J-r*z z= 020° 0.007 cm. Z <0.032cm (118in.)
— 25 Y A e o
o N s 4 TS
>

Can be use 0.84 for Cp(s) if the type of face-opening misafgnment show above with not affect the base line value of Cp(s)
Sclong as standard range.

Approved By; % Date; 4 Mar 24

"
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e yNeediSSNozzle Validation

Samplig System Equipment Information Valibration Conditions
Console Model Number XD-502-MV Digital Calipers CD-15APX
Console Serial Number 1810007 Reference No A22070181 |
DGM Model Number SK-25-EX Temperatute 25.6 °Cs3
DGM Serial Number 20229137 Barometric Pressure 759.6 mm Hg .
Calibration Data Results _
Nozzle ID Nozzle Diameter Different (D;+D,+D;3)/3
Sizes D, D, D, AD Davg.
mm mm mm mm mm mm
NS-4 3.17 3.18 3.17 S 0.006 3173
NS-6 4.77 4.77 4.77 4.77 0.000 4.770
NS-8 6.35 6.35 6.35 6.35 0.000 6.350 i
NS-10 7.92 7.91 7.92 7.93 0.010 7.920 F
NS-12 9.52 9.53 9.53 9.52 0.006 9.527
NS-14 11.09 713 7.13 7.13 0.000 7.130 !
NS-16 12.70 12.71 12.69 12.70 0.010 12.700 !
Where :

D1.D2, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm

AD
D avg

Maximum difference between any two diameters, must be < 0.100 mm
(Di+D;+D;)/3

D2 D3

D1

Validation By; &}.M /> Approved By; /éz" Date: 4 Mar 24
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Vertification Test Report

Page:1/2

Instruments Information
Flue Gas Analyser

Analyzer Type: Manufacturer: MRU

Model:

Optima7

S/N: 332604

Calibration Gas information

Calibrator Unit

Standard Gas Mid Range

Standard Gas High Range

ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22 %vol.
Ecotech8301 Cd/Ex: 343014/lul 24,2025 Cd/Ex:  343018/Jan 10,2025
Dilutor Model: CO Conc 99.94 ppm CO Conc 594.5 ppm
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
S02 Conc 100.5 ppm S02 Conc 200.5 ppm
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 316 °C Humidity: 35 %RH

SO2 calibration test

Before Adj Reading {After Adj)
Std. Readi
Set point & cading Difference % error Reading {(ppm)
{(ppm) {ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 100.5 99 -1.5 -1.5 99
Hight 200.9 198 -2.9 -1.4 198
NO calibration test
Before Adj Reading (After Adj)
Std. Readi
Set point gas e Difference % error Reading {ppm)
{ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 o}
Mid 99.69 99 -0.7 -0.7 99
Hight 197.2 199 1.8 0.9 199
NOX calibration test
Before Adj Reading (After Adj)
Std. Readi
Set point 6as SGig Difference % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 99.76 99.0 -0.8 -0.8 99
Hight 197.2 199.0 1.8 0.9 159

Vi 3@‘ rphd
Envilab Co.Ltd.

Y]
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Page:2/2

Instruments Information

Analyzer Type: Flue Gas Analyser Manufacturer: MRU
Model: Optima7 S/N: 332604 .
Calibration Gas information |
Calibrator Unit Standard Gas Mid Range Standard Gas High Range t
ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22 %vol. 5
Ecotech8301 Cd/Ex: 343014/Jul 24,2025 Ccd/Ex:  343018/ian 10,2025 ‘
Dilutor Model: COConc  99.94  ppm COConc 5945 ppm r
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2 ppm i
NOX Conc 99.76 ppm NOX Conc 197.2 ppm 2
sO02Conc 1005  ppm sO2Conc 2009  ppm 3
Cd/Ex:  ED5716/May 16,2030 Cd/Ex: ND7514/)un 21,2030 _
Environment: Temperature 316 °C Humidity: 35 %RH ;
CO calibration test 1
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm)
{ppm) (ppm)
Low/Zero 0.0 0.0 ' 0.0 0.0 0
Mid 99.69 100.0 0.3 0.3 100
Hight 594.5 603 8.5 1.4 601
02 calibration test !
Before Adj Reading (After Adj) |
Set point std.gas Reading Difference % error Reading (ppm) t
{(ppm) {ppm)
Low/Zero 0.0 0.2 0.2 0.2 0.2
Mid 2.20 2.2 .00 0.0 2.2
Hight 10.22 10.2 0.0 0.2 10.2 |
Note

Technical Data Calibration results.:Calibration reading response discrepancy

02 parameter +0.2 Vo!-% at Range 0-21 Vol-%

C02 parameter
CO parameter
NO parameter
NO2 parameter
SO2 parameter

+0.3 Val-% at Range 0-CO2 Max
+5 % at Range 0-500 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-1000 PPM

+5 % at Range 0-2000 PPM

Calibrate By . ‘%‘“ 7) Approve Bv . /A' |
i:

30 Mar 23

Date:

Date: 30 Mar 23

“This report not be rcpmduut@r i!fi:".‘i@ :
WW.neeiss.cams.myt
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Verttflcatlon Test Report

Instruments Information '

Analyzer Type:  Flue Gas Analyser Manufacturer: Sprint
Model: V2 S/N:  NFGTGSPV238606

Calibration Gas information | i

Calibrator Unit Standard Gas Mid Range Standard Gas High Range
ZERO AIR Gen: 02 Conc 18.09  %vol. 02 Conc - %vol.
Ecotech8301 Cd/Ex: CC515499/Dec 17,2023 Cd/Ex: =

Ditutor Model: COConc 1001  ppm CO Conc - ppm |
EcotechGasCal1100 NO Conc - ppm NO Conc - ppm
NOX Conc - ppm NOX Conc - ppm |
S02 Conc - ppm S0O2 Conc - ppm t
Cd/Ex: CC515493/Dec 17,2023 Cd/Ex: » i
&

Environment: Humidity: 45 %RH

Temperature 244 °C

02 calibration test ;
Before Adj Reading (After Adj) i
Set point RLGEAS Reading Difference % error Reading {(ppm) "
(ppm) (opm) ;

Low/Zero 0.0 0] 0.0 0.0 -
Mid 18.09 18.3 0.2 1.2 18.3 5
Hight - % 3 - * [
i
CO calibration test ¥
Before Adj Reading (After Adj) }
Set point Std.gas Reading Difference % error Reading (ppm) i
(ppm}) (ppm) b
Low/Zero| 0.0 0.0 0.0 0.0 - :_
Mid 100 100 0.0 0.0 100 !
Hight - - - A - :

SnNeediss

Neediss Supply Insirument Co..Ltd.

R e

Calibrate By : 20 Mar 23

gD A
Z.%Z.VM- Vil Approve By : ey Date:
Fd

f
5
k
!
|
i
i
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clllbI(IILCh Co. Lt( ' NSC-TISI-TIS17025

7/1Q6-7 Moo 2, Bukhaprachasan 3 Rd., Bangpood, Pakkrod, Nonthaburi 11120 CALIBRATION 0030
Tel,(02) 964-6211 Fax,(02) 964-5155, e-muil ; calibratech. cal@yahoo.com, ¢alibretech _calf@hotmail,com

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 1o0f2

Submitted by : Envilab Co., Lid.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAI125-1S
Serial No. : 0034606552 ID No. : ELABBALANCENO03
Capacity : 120 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature : (20016207 °C

Relative Humidity : (56.2 to 60.3) %

Air Pressure @ 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : . Satja Sangkhum
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This ceriification is lraceable 1o the [nternational System of Unils

Standard Weights

1D No. Cert. No. Duge Date Traceability
261-E2624 C02232088 08 Nov 2024 Nafional Institute of Metrology (Thailand), (NIMT)

/i

{ Surachai Promthong )

Approved by :

Laboratory Manager

The Uncertainties are for a conlhidence probubility of approximately 95%

This cerificale may not be reproduced other than in full exeept with the prior written appro

'AL-FO031-03

™
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Calibratech Co.,Ltd.
74106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Noothabur 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail { calibratechiénlavahoo.com, calibrtech .cal@hotait.com

Certificate of Calibration

Certificate No. : 67-200060-1 Page : 2 of 2

Result of Calibration Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
() (2) * (g)
0.1 0.0000 0.00011
0.5 0.0000 0.00011

| 0.0000 0.00011
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%
Eccentric error Load test : 20 g
A B C D E

0.0001 0.0001 0.0000 0.0000 0.0000 g

Repeatability Load test ; 100
b g

Stdev. : (100004 g

-00o - /

FOUI1-03
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Calibratech Co.,Ltd.

7406-7 Moo 2, Sukhaprachasan 3 Rd., Bingpood, Pakkred. Nonthabur 11020

CALIBRATION Q020

1el(02) 964-62 11 Fax.(02) 964-5155, c-mail t‘ll]’.[‘,]dlL‘L’]]_L‘i.:::'(f_\x".hUUi‘CI’, i, calibratech calehotmail.com
Certificate of Calibration
Certificate No. : 067-410025-1 Page : 1 0f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhace, Bangkok 10160

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedlo Model : HTC-1
Range Temperature : N/A ‘G Resolution : 0.1 °C
Range Humidity : N/A - %R Resolution : 1 %R H,
Serial No. : PONPIE5852094 ID No. : ELABTMHTCI10003
Lnvironment : Ambient Temperature (23 +2) °C
Relative Humidity R (50 + 15) v

Date of Received : 20 February 2024
Date of Calibration : 22 February 2024
Date of Issue : 22 February 2024

Calibrated by : Chortip Samchusti

Calibration Mcthod : This instrument was calibrated by In-house method comparison technique CAL-M40]3

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

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

Digital Indicator with Standard Probe Temp&IHum

1D No. Cert. No. Due Dale Tracecability
400034 & 400035 SG-H-00020/67 035 Jul 2024 Suceess Galeway Co., Lid.. Aceredited by TISI Calibration No.0268

Approved by :

( Surachai Promtheng )

Laboratory Manager

The Uncertainties are for a conlidence probability of approximately 95%

This cerificate may not be reproduced other than in full excepl with the prior writien approvi

AL-F0031-03
i 13 ']FJﬂ']iJQSJQR&ﬂ'?W



CAE

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukbaprachasan 3 Ral., Bangpood, Pakkred, Nonthsbud 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cal@yahoo.gom, calibmbech -cal@hotrmail.com

Certificate of Calibration

Certificate No. : 67-410025-1 Page : 2 of2

UUC Condition As-Received : Good
Result of Calibration : Without Adjustment

Function : Temperature measurement

Reference Humidity @ 50 %R H.

Standard Temperature UUC Reading Correction Uncertainty
('c) (‘c) (c) (£'¢)
2498 25.0 0.0 0.46

Result of Calibration : Without Adjustment
Function : Humidity measurement

Reference Temperature @ 25 °c

Standard Humidity UUC Reading Correction Uncertainty
( %R.H.) (%R.M.) (%R.H.) (+%R.H)
50.03 50 0 2.2

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork = 2,
providing a level of confidence of approximately 95%

- oo -
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Agilent
CrossLab

From Insight to Outcome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical .
instruments to assure reliable operation and the accuracy of your results 2_

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance., |

This checklist is used as a guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022 - P =
Document Number: GB114-90075 Page:\_of_“\' - Agllent
Agient Technologies, Inc. 2022 i =
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C 'OSS La b

From Insight to Outcome

Introduction

Customer Information

» Customers should provide all necessary operating supplies upon request of the engineer.

« A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

« Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included-in the price of this
service.

+ If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

o For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revision: A.02, Issued: 21 January 2022 - 1A ' g .
Document Number: G8014-90075 Page £ of 1'% %

© Agilent Technologies, Inc. 2022 K
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS Lab

From Insight to Butcome

Important Customer Web Links

e To access Agilent University, visit http://www .agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. Atraining specialist can
work directly with you to help determine your best options.

e To access the Agilent Resource Center web page, visit https//www.agilent.com/en-
us/agiientresources. The following information topics are avzilable:

+  Sample Prep and Containment
+  Chemical Standards

>  Analysis

»  Service and Support

= Application Workflows

e The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent praducts, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

e Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at https://www.youtube.com/user/agilent

e Needto place a service call? Flexibie Repair Options | Agilent

.
.

Revision: A.02, Issued 21 January 2022 n g *o%’ =
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Outcome

Service Engineer's Responsibilities

« Contact the customer and ensure that all necessary supplies are available before the ;
preventive maintenance visit. i

« Only select those pages that relate to the system or module being serviced.
+ Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X" or tick mark "v”.

o Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

« Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

» Complete the Service Review section together with the customer.
o Complete the fields for page numbers at the foot of each selected page

o Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

« Ask the customer to sign the Service Verification section including the customer’s and your
signature.

o &
..l

Revision: A.02, Issued' 21 January 2022
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Agilent 5100, 5110 Preventive Mainten

Agilent

ance Checklist CrOSS Lab

From lasight to Outcome

Instrument Maintenance

System Information

[1. Check this box if an instrument configuration report is attached instead of completing the

table.

Instrument System Name and 1D

HNO VOV 1LP-~OES

Ihsttuméﬂt;-Syst_emf'Si_te.andil_-ocat!on

E\q\,\\\ é)b ~90 n?a\nj \i m\ea

List System Component Product

‘Numbers List the Serial Numbers of each Component

N SR

2 G 2aof

8. G %aqy-go002
4,

0.

6.

7

8.

9.

WY 11440007
AU ALy
\A0a- 0532%

ICP-OES Configuration Table

Circle the type or write in the type if other

| OneNeb ) Conikal | Other

Nebulizer Type

Spray Chamber

Cyclonic Single Pass [(Cyclonic Double Pz?s%’)Other

Torch

Radial (Dual View) Other

Torch Type

( One Piece hSemi Demountable | Fully Demountable | Other

injector Diameter

2.4mm (‘l Bmmp1.4mm | 0.8mm | Cther

Injector Material

e

Quartz ) Ceramic | Other

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075
® Agilent Technologies, Inc. 2022
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Agilent

Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS La b

From Insight to Outcome

Preparation

SYSESESESHSEY

Discuss any specific issues with the customer before starting.

Review the instrument logbook for recorded problems and comments.

Save instrument control settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

Check for proper installation of parts, assemblies, sensors etc.

Check system for required installation of components and implementation of Service Notes

Check for required firmware/software updates and verify with customers if they would like
them installed.

[0 For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. 9%
Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

Revision: A.02, Issued: 21 January 2022 e O .
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO S S La b

From Insight to Jutcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance

Bf Run Instrument Performance test.
Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Qf Look for any obvious external damage or problems.
ﬂ{ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

] Perform a general internal inspection of the systern for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

~

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SYDV and VDV instruments.

EEGEG 5

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

E/f Replace air inlet dust filter.
(] Replace high capacity air inlet dust filter element if instal ed N1 h
Bf Remove and clean instrument water inlet filter.

Agilent Water Recirculator

O Service not applicable

o Orain coaling fluid and remove any particles from the chiller reservoir
i} Remove, clean and reinstall water inlet metal mesh filter if present.
Re fill with Agilent Cool Clear cooling fluid.

Clean the cooling system Air filter and the condenser.

SNEN

Revision: A.02, Issued: 21 January 2022 )
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight 10 Outceme

SPS 3 Auto Sampler

@/ Service not applicable

O Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.
Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

O 0On;

SPS 4 Auto sampler

O Service not applicable

@ Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent.

[ﬁ/ Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged

edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all wbing that goes
from the rinse station to the pump and from the pump to the waste/rinse bottleson\\g (.'-'hc,c\L

7 Test using customer’s tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial. if not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

[/(Service not applicable

O Replace valve rotor seal

1 Check fittings for signs of leaks

0 Check tubing including autosampler tubing for kinks or excessive wear
(]

Check high flow pump for signs of leaks

. it
Revision: A.02, Issued: 21 January 2022 y A P u
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Agilent

Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight to Outcoms

ICP-OES adjustment

Ef Check position of Zn peak, adjust if required.

[ﬁ Check Argon Ratio, adjust to specified value if required.
Zf Perform Detector Calibration.

@ Perform Instrument Calibration.

Record Post-PM instrument performance

ﬁ Run Instrument Performance test.
7 Record results in Instrument Performance Test-Results Table - Post PM.
For systems using ICP Expért version 7.3 atid above, run the following Instrument tests

7 su bsystem Communications Test
A Air Flow
'_ﬂ/ Water Flow
ﬁ Gas Flows
[ﬂ/ RF Generator
E( Camera Test
Optics Test
7] Nebulizer Test

[Z( Record the result in the Instrument Test Results Table

v, §
Revision A.02, Issued 27T January 2022 ‘e%’ -
Document Number: G8014-90075 Page 3 of M- el Ag | |er|t
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcome

|
Restore Instrument |
[0 For HF applications, ask the customer to reinstall their sample introduction system. Wb ;
@ Leave system in an idle state: on and purging. ;

D’[‘ Guidance; If the PM service is performed prior to a qualification service, then use the ,
qualification procedure as a guide for final instrument set upand checkout. i

Service Review

@/ Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.
L{ Record the PM event in the Smart Alerts loghook, if applicable.
m’ Update/reset instrument maintenance counters as appropriate. 2
Affix the PM sticker to the system or instrument logbook based on the customer's request. %
;
|
|
|
|

Complete the Service Engineer Comments section if there are additional comments.
4 Review this service, parts replaced, and test results obtained with the customer.

o If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional
documentation.

|
Complete the Signature Page with both Service Engineer and Customer signatures. !
|

Revision: A.02, Issued: 21 January 2022 . R -
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight ta Outcoms

Test Results

Instrument Performance Test Results Table

Note: These'measurements do not form part of any specification and are-for reference only.

Pre PM Sensitivity Check PostPM 'Senéitivity- C'h_ef:k . _'

Radial Axial % Radial  Axialk
Zn 213.857 nm-SRBR A5 A 5592, 6 2539 2 6\24.94
Mn 257.610 nm SRER G045, 3 AGVAD, D A0TL%. ) 32033, 7
Al 396,152 nm SBR 4 0 G, 3 4.9 263
K 766.491 nm SBR i ). A7 2.6

* Axial result is not applicable for G8016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test o e Result
S tonini T £ o . ‘2') 35
Air Flow pa 39
Water Flow ?863
Gas. Flows ﬁ) 55
RF Generator ﬂ) §3
Camera Test ?@, 55
Optics Test Pass
Nebulizer test ?35\3

Revision: A.02, Issued: 21 January 2022 -
Docurnent Number: G8014-90075 Page Nor 14
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-OES Status Results Tabhle

Agilent

Cross

Lab

From Insight to Cutcoime

Note: These measurements do not form part of any specification and are for reference only.

PlasmaOn

Measurement Standby Mode

Mains Voltage 279, 513\ VAC 1\ . B4 VAC
Mains Current Q. 0% 72 A 0- 647 A
Instrument Temperature 3.5 °C 23\ °C
RF Air Flow {sensor speed) NSO Hz N0 Hz
Plasma Exhaust Temperature No measurement ¢ . A °C
Water Flow Oscillator No measurement &, 97 L/min
Water Flow Detector AL OO L/rmin 206 L/min
Water Inlet Temperature '\5.-01 C Gy °C
Polychromator Temperature 9.0 ¢ 35.90 °C
CCD Temperature - 30\, % 'C ~ A & °C
Thermal Stabilizer 55.0 ‘'C H5.0 °C
Argon Supply Pressure AN kPa 5C0. 52 kPa
Purge Gas Supply Pressure*] ¢V G . 0o kPa 50 43 kPa
Option Gas Supply Pressure*1 = kPa - kPa
Nebulizer Flow No measurement G0 L/min
Nebulizer Back Pressure No measurement Vi %3, kPa
Plasma Gas Flow No measurement W.4q L/rmin
Auxiliary Gas Flow No measurement 4.00 L/min
RF Power No measurement REER W
RF Supply Current No measurement % \A0 A
RF Supply Voltage No measurement A4 %57 %

*1 If option installed
p

Revision A.02, Issued: 21 January 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rO SS La b

From Insight ta Dutcome

Consumed PM Parts

Product or Model#  Quantity
Part Description Part Number where: used consumed ;
] : " X GBO10A, GBO11A,
. Axial Pre-Optic Window G8010-68014 G8014A/GE01SA A
- Radial Pre-Optic Window G8010-68015 All 3
: Agilent Cool Clear Coolant Fluid 5799-0037 Agil,em i —
Recirculator
" Purge Gas Filter G8010-60136 All 1
. Air inlet filter , G8000-68002 Al \
~ High Capacity Air Filter G8010-60189 Optional -
* Rotor seal for 6-7 port valve for AVS6/7 G8494-60002 G8494A/GS495 -
" Rotor seal for 4 port valve for AVS4 G8493-60002 G8493A -
| 1R;:se solution to rinse station 2.5mm id x 68410-80123 sps 4 _
Barb connector 2.5mm-1.5mm 1D G8410-80124 SPS4 —
PVC waste tubing,8mm od x Smmid, 2m G8410-80122 SPS4 —_ :
Additional Parts may be required from engineer's stock: ;
X axis drive belt 5410047500 SPS3 - ? |
Z axis drive belt 5410047400 SPS3 — '
Pe_rista[tic purnp tubing, PVC SolvaFlex, 3 2710049000 PS4
bridged, -

Consumed Parts Reference
(Purchased by customer, not included as part of PM) i

O Section Not Applicable.

: Product or Model# Quantity
Part Description Part Number where used consumed

Revision: A.02, Issued: 21 January 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Outcame

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Request Number: Date Service Completed:
60°612163¢ 2 W 2025
Service Engineer Name; Customer Name?
Kownokosn O Wihn
Service Eﬁgineer Signatu{[e; Customer Signature.
Ronwolosn - s
Total numiber of pages in this document:
1

Revision: A.02, Issued: 21 January 2022 " '.;." =
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Report Summary

Instrument Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Started On

Test Completed On

Result Summary

Subsystem Communications Test
Air Flow Test

Water Flow Test

Gas Flows Test

RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Subsystem Communications Test

Optics Test
Radial
Intensity 3397602
Wavelength 737.212

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A
MY 17490002

7.4.0.10280

3562

Kanyakorn S.
5/31/2023 12:22:01 PM

5/31/2023 12:26:21 PM

Pass

Skipped
Skipped
Skipped

Skipped
Skipped

Pass

Skipped

Pass
Pass

Pass

Pass

Pass

E:Axial
12923418
{737.212

W



Resolution Test

Element Wavelength |Specification | Width

N (174.213 nm) <9.40 6.72

As (188.980 nm) <8.20 6.49

C"<1'93 027 Er'ﬁ)_ T =150 801

Mo (202 032 nm) < 'é.éo 6.43

Cr (206.158 nm) 8.50
Zn (213.857 nm)ww T é_ 8_.70 AT
%72 e —
S o M e R——
Ba (230.424 nm) < 9.40 780
Mn (257.610 nm) <13.30 9.78
‘Mn (260.568 nm) <20.30 13.88
e = .
‘Cu (324.754 nm) <2500  |18.88
Cu (327.395 nm) <1420 1241
Sr(338.071nm) < 33.50 2427

Ba (455.403 nm) < 44.00 .07
Sr (460.733 nm) <3600  |2256
Ba (493, 408nm)  |=36.00  |27.79
Ba (614.171 nm) <4200  |27.97
Ar (675.283 nm) <7400 6241
K (766.491 nm) ~|=s000 16595

Pass




Sensitivity Test

Radial

Element Wavelength

Se (196.026 nm)

As (188.980 nm)
(
(

Zn (213.857 nm)
Pb (220.353 nm)
Mn (257.610 nm)

Al (396.152 nm)

Ba (493.408 nm)

K(?éé491nnﬂ

Axial

Element Wavelength

As (188 980 nm)
Se (196 026 nm)
Zn (206.200 nm)
Zn(213857nnﬁ

cd (214 439 nm)
Pb (220.353 nm)

Mn (257.610 nm)

Cr(267.716 nm)
cu (324.754 nm)
Al (396.152 nm)

Specification
>46.0
12410

T siaio
S v
535180

: >34_”
12340

. uéSpecification
frerees

e
2234.0
31745d

242270
723200 '

ﬁ¥koé§5b
|21D480
>190

i2 6-0 i

Ba (493.408 nm)

K (766.491 nm)

260.0

“[sReR

Method
'SRBR
'SRBR

"SRBR“”
IESRBRMIN
e
b

'SBR

Method
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Precision Test Pass
Radial

Element Wavelength | Specification  |Measured
f Value % RSD

As (188.980nm)  |<260 075

)
: S T T |
)

Zn (213.857 nm

(

Se (196.026 nm)
( 5< 1.50 10.27
(

n
Pb (220353 nm)  |<2.60 “;1.06

Mn (257. 610 nm) ] ..5“'1-..50 s 030

Al(396.152nm)  |<150 0.27

Ba (493408 nm) |

Axial

Element Wavelength | Specification \Measured
0. (S—, 1.\ K55
|<1.50 10.54

As (188.980 nm

Se (196.026 nm)

)

: 51 i g
e

)

<150 [1.06

|<1.50 10.48

Zn (206.200 nm
Zn (213.857 nm)
= (214439 RS ST R

b (220.353 nm) <150 037

Mn 557 é'l.O.nm") i 5150 S 077

Cu (324 754 nm) {<1.50 0.45
A (396 ys nm) | S . ! 7

< (766'491 nm) FEASEIOR . C AT

AN




Report Summan}

instrument Model

Instrument ID

Instrument Serial Number

Software Version
Firmware Version
Tested By

Test Started On

Test Completed On

Result Stjmmary

Agilent 5100/5110 VDV ICP-CES

G8011A/G8015A
MY 17490002

7.4.0.10280

3562

Kanyakorn S.
5/31/2023 12:34:17 PM

5/31/2023 12:46:55 PM

Subsystem Communications Test

Air Flow Test
Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test

Resolution Test
Sensitivity Test

Precision Test

'Subsystem Communications Test

‘Air Flow Test
'30% Air Flow (relative
'speed)
12.00

Water Flow Test

RF Water Flow(L/min)

1.45

......... §75% Alr "F.Iow (rélative
_ispeed)

e

Pass
Pass

Pass
Pass

Pass

Pass
Skipped

Skipped

Skipped

Skipped
Skipped

Pass

Pass

Pass

|Camera Water Flow Water Inlet Temperature

| (L/min) e

11.06 16.78




Gas Flows Test

Nebulizer ~ |Actual Flow
Target Flow

0.70 0.71
‘Makeup Actual Flow
TargetFlow |

2.00 11.99

RF Power Supply Test

RF Power Supply (V)

R.I-—:O.sc'lllator Test

_ Rwl—:masml | agor féreq uency
(MHz)

Work Coil Current (A)

Back
Pressure

280.77

{Back

{Pressure

195.26

Passed
147.418

Passed
25.961

45326

RF Poweréupply Current (A) 52.000

Camera Test

E-I‘é.-c_t.r-ohic .dffset Temst

Eﬁ-\"rwr;y"Test_

Linearity Test

Integration Time

(ms)
1000
5

Target Flow

Pass

Actual Flow Back
|Pressure

93.84

Auxiliary

2.00 12.00

Plasma |Actual Flow  |Back
Target Flow | |Pressure
18.00 117.94 123.27
Pass
e e
Standard Deviation |status
5.120 - i Passeda h
:0.015 Passed
10.122 Passed
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The Model T100H
High Range UV Fuorescence SO, Analyzer

The Model T100H High Range UV Flugrescence SC. = uees the proven UY fuor e

principle and advanced electronics to allow accurate, dependable, continuous measurements for higf

concentration stack gas mortaring end other applications.

— With NumaView™ premium T Series software —

®m Large, vivid, and durable color teuchscreen displa: a Lifetime

nical support by phone and emai

m All other T

Series instrument platform features a Standard two-year walranty

P

m Optional interna! O; or CO; sensc

Everywhareyoulcok:

"\‘ TELEDYNE AP]

Ny
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T100H

T100H Specifications

@ Ranges Min: 0 - 10 ppm full scate
Max: O - 5,000 ppm full scale (selectable with dual range supported)
8 Measurement Units ppm, mg/m’ (selectable)
B Zero Noise 0.1 ppm (RMS)
@ Span Noise < 1% of reading (RMS) above 10 ppm
B [ower Detectable Limit < 0.2 ppm
B 7ero Drift < 1ppm/24 hours
@ Span Drift < 0.5% of full scale/24 hours
@ Response Time < 40 seconds to 95%
@ linearity 1% of full scale
B Precision 0.5% of reading above 10 ppm
@ Sample Flow Rate 700 cc/min £10%
B Power Reguirements 100V-120V, 220V-24QV, 50/60 Hz
@ Analog Output Ranges 10V, 5V, 1V 0.1V (selectable)
B Recorder Offset +10%
8 Included I/O 1x Ethernet: 10/100Base-T
2 x RS232 (300-115,200 baud)
2 x USB device ports
8 x opto-isolated digital outputs
6 x optc-isolated digital inputs
4 x analog outputs
@ Optional I/O 1x USB com port
1x RS485
4 x digital alarm outputs
Multidrop RS232
3 x 4-20mA current outputs
@ Operating Temperature Range 5 - 40°C
B Dimensions (HxWxD) 7" x 7" %x 235" (178 x 432 x 597 mm)
| Weight Analyzer: 311bs (16 kg)

External pump: 15 lbs (7 kg)

out netice
znt conditicns

Specifications subject to change w
All specifications are based on

farnily of rmonitaring nstrumentation products,

4\ TELEDYNE AP L E . e,

/ =} : 4
EVeI} Wh“'reyOUtOOK 3 call us or visit our website ati « i“i\ C—‘-p/‘
: e °
9970 Carroll Canyon Road = San Diege, CA 92131 . www.tele dyn e- api com . llTJ e == ==
Ph. 858-657-9800 Fax B58-5657-0816 : £ 2018 Telethyme AR i ‘GL

Email api-salestiteledyne.com : Printed docunnants are uncont
(CCM 8120) OF 28,19




The Model T200H High Range
Chemiluminescence NO/NO,/NO, Analyzer

300.0
450.5 oo
150.5 sene

The Model T200H High Range NO / NO. /NOy analyzer uses the proven ches coiingest e det fion
principte and advanced electronics to allow accurate, depencable contmuor v e - afs e igh

concentration stack gas monitoring and other applications. & tigh-«f: ; [GINEMG)
converter provides durable and consistent operation under the harbest oo
& T200H may e fitted with SHC IR RSN o1,
or an infrared absorption CO, sensoy, reducing integresion and ¢
— With NumaView™ premium T Series software
@ Large vivid, and durable color touchscreen display Lifetime rechitical sonon 10y ¢ oooma

m Al other T Series instrunient platiorm features Standard tv.o-year

m Intenal sizinless steel converter Opional vicinaln

B Opuenal extenal single of dual converte Opuonal inermal

Everywhereyoulock

”“ TELEDYNE API




Speafications subject to change without notice
All specifications are based on constant conditions

~‘TELEDYNE API

Everywhereyoulook™

T200H

T200H Specifications

(selectable, independent NO, NO:, NOy ranges with dual range supported)

100V-120V, 220V-240V, 50,60 Hz, Typical power 160W

Ranges Min: 0 - 5 ppm full scale
Max: O - 5,000 ppm full scale
= 'vleasurémert Units ppm, mg/m? (selectable)
| Zero Noise < 20 ppb (RMS)
@ Span Noise < 0.2% of reading (RMS) above 20 ppm
@ Lower Detectable Limit < 40 ppb
.I Zero Drift - < 20 ppb/24 hours
B Span Drift < 0.5% of reading/24 hours
8 Response Time < 80 seconds to 95% (in switching mode)
B Linearity 1% of full scale
@ Precision 0.5% of reading above 5 ppm
B Sample Flow Rate 290 c¢/min £10%
@ Power Requirements
- .Ahalog Cutput Ranges 10V, 5V, 1V 01V (selectable)
8 Recorder Offset +10%
a Iw:luced I/0 1x Etherner 10/700Base-T
2 x RS232 (300-115,200 baud)
2 x USB device ports
8 % opto-isolstec digital outputs
6 x opto-isolated digital inputs
4 x analog outputs
@ Optional /O 1% USB com por:
1x RS485
4 x digital slarm outputs
Multidrop RS232
2 x 4-20mA current oulpus
B Cperating Temperature Range 5 - 40°C
@ Dimensions (HXWxD) 7% 17" x 235" (‘78 x 432 x 597
B Weight Analyzer: 40 los 118 kq)

External pump. 22 tbs (10 ko)

For more information about the Teledyne AP

STEM Cg
farnily of monitoring instrumentation products, S5 A,
, o
. (4]
call us or wisit our website at: : f T
. 5 [=]

9970 Carroll Canyon Road = San Diego, ©A 92131
Ph. 858-857-9800 Fax 858-657-9816
Emal api-saes@taladyna.com

www.teledyne-api.com iy

Prirqe
DONE
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The Model T300M
Mid-Range Gas Filter Correlation CO Analyzer

- Avcilable

IZSIDATH.

a9 &8 i

the Model T300M Mid-Range Gas Filter Correlation CO

anced

Yar stability, high signal-to-ncise ratio, and provides adv:

nnoloay

sle, continuous measurements for mid-range stack gas

nitorag or other applications,

with NumaView™ premium T Series software —

@ lilelime techiical support by phone and emat

3 "'\]I'\i‘y’ aldd nve

ADVANCED POLLUTION INSTRUMENTATION

”‘ TELEDYNE

Everywhereyoulook




T300M Specifications

Ranges

Measurement Units
Zero Noise
Span Noise

ower Detectable Limit

Zerg Drift

Span Drift

Lag Time

Rise/Fall Time
Linearity

Frecision

Sample Flow Rate
Fower Requirements

Analog Output Ranges

Cptonal 170

U perating Temperature Range

U mensions (HxWxD)

@ eight

(" "G Change wil
10N Col

Az TELEDYNE
'\ ADVANCED POLLUTION INSTRUMENTATION

verywhereyoulook”

2970 Carroll Canyon Boad = San Diego, CA 92131

Ph. B58-657-9800 Fax 858-6557-9816
Email api-sales@teledyne.com

"~

T300M

Min: 0 - 5 ppm full scale

Max: 0 - 5,000 ppm full scale {selectable, dual range supported)

ppm, mg/m? (selectable)

< 0,1 pom (RMS)

< 0.5% of reading (RMS)
0.2 ppm

< 0.5 ppm/24 hours

< 0.5% of reading/24 hours

10 seconds

< 60 seconds to 95%

+1% of full scale

1% of reading

800 cm?/min +10%

100V - 120V, 220V - 240V, 50/60 Hz
0V, 5Y, .1\/. 0.1V (selectable)

+10%

1x Ethernet: 10/100Base-T

2 x RS232 (300-115,200 baud)

x USB device ports

8 x cpto-isolated digital outputs

6 x opto-isclated digital inputs

(a7

4 x analcg outputs
1x USB com port
1x R5485

8 x analog inputs (C-10Y,

4 x digital alarm outputs
Muitidrop RS232

3 x 4-20mA current outputs

5 . 40°C

7" x 17 % 23.5" (178 x 432 x 597 mm)

40 los (18.1 kg)

ove 20 ppm

For rmore information about the Teledyns AP

call us or visit our website at:

& 2016 Telechmne Advanced Paoll
Printed docurments ane uncoy

(DEN 7276) OF 20,16

farnily of monitaring instrumentation proch

iets,

www.teledyne-api.com
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TSP High Volume Sampler Calibration
Verification Report No.
S0O2400035-E004 -TSP 01
] PM [/] Onsite
Site: IM2IAUNTY
UTM : 47P 735067 m E 1450922 m N Date: 8 Mar 24
Sampler: ETSP#40 Technical: Amonthep K.
Recorder: ECRDCPR4169240 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1006.0 Carrected Pressure (mm Hg): 754.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Caorrected Avg.Press. (mm Hg): 758.8
Average Temp. (deg C): 30.0 Average Temp, (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 9 Feb 24
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) {chart) (corrected) REGRESSION
1 12.37 1.719 52.0 51.22 Slope = 22.9285
2 9.68 1.522 48.0 47.28 Intercept = 11.8814
3 712 1.308 42.0 41.37 Corr. coeff.=  0.9988
4 3.75 0.954 34.0 33.4%
<) 2.89 0.840 32.0 31.52 # of Observations: 5
o o o Range of Chart 38
at 1.1 - 1.7 m3/min. 51
e s
L | | S —
%0 i
== =t = 4 [,
. Calibrated by : @
% ( Wuttipong Klangprapun )
E W B 8 March 2024
N T Approved by :
00— ( Wisan Ritthikamon }
a—— 8 March 2024

This report shall nol e reproduc

= www.evlitesting.com

FE-MNT-29 Alew,00:01/08/53




TSP High Volume Sampler Calibration

Verification Report No.
S02400035-E004 -TSP 02

O PM [ Onsite
Site: 1 unnutdny
UTM : 47P 735067 m E 1450922 m N Date: 8 Mar 24
Sampler: NTSP#21 Technical: Amonthep K.
Recorder: ECRANG15315224 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified; 9 Feb 24
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) {m3/min) (chart) {corrected) REGRESSICN
1 12.02 1.694 52.0 51.22 Slope = 27.1920
2 9.25 1.48% 48.0 47.28 Intercept = 5.6525
3 7.32 1.328 42.0 41.37 Corr. coeff.=  0.9556
4 4.02 0.988 32.0 31.52
5 2.98 0.853 30.0 29.55 # of Observaticns: 5
e - Range of Chart 37
at1.1-1.7 m3/min 52
| soQ E‘ T - T =T /" [
| -,
1 | ¥ = 1 - ﬁ*ri
| 00 | T / @ 3?'9/
i. ' | ,/ L Calibrated by :
‘% : il { Wuttipong Klangprapun }
l IN T ] I\,‘Ia”c’jﬂ 2024
| I
EEES - Yok
| B
Approved by : !
00 f— { Wisan Ritthikamon )
: 8 March 2024
This reperl shall net be rep ced excepl nfull, wihout Ihe wrillen approval of Enviab Co. Lid

1=

www.evitesting.com

Erne
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rete Lerorn
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PM10 High Volume Sampler Calibration J

Verification Report No.
502400035-E004 -PM  C1

L PM [~ Onsite
Site: TALYIAUNSY
UTM : 47P 735067 m E 1450922 m N Date: 8 Mar 24
Sampler: EPM#45 Technical: Amonthep K.
Recorder: ECRDS01618124 Approval: Wisan R,
CONDITIONS
Barometric Press. (hPa): 1006.0 Corrected Pressure (mm Hg): 754.6
Temperature {deg C): 32.0 Temperature {deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.27576
Model: TE-5025A Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Piate or H20 Qa | IC LINEAR
Test # {in} (m3/min) {chart) (corrected) REGRESSION
1 10.37 1.623 54.0 34.33 Slope = 20.7261
2 8.79 1.496 50.0 31.79 Intercept = 0.5736
3 7.01 1.338 44.0 27.97 Corr. coeff.=  0.9981
4 3.28 0.921 30.0 19.07 SFR = 1.145
5 2.48 0.803 28.0 17.80 SSP= 3824
# of Observations: 5
g o o == Range of Chart 35
at SFR +10% 41
0 Cj\\\[ 333[/
0 Calibrated by : Q
% { Wuttipong Klangprapun )
- 8 March 2024
& i
| LY i
LU i I | [ ) I]ll"!
i Approved by : S

{ Wisan Ritthikamon )
8 March 2024

This fepart shall not be reproduced excepl infull, withoul Ihe wrill alof Envilac Ce Lid

m www.evlitesting.corm HEE——"
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400035-E004 -PM 02

— PM [- Onsite
Site: 1 uuIVLEDY
UTM : 47P 735067 m E 1450922 m N Date: 8 Mar 24
Sampler: NPM#18 Technical: Amonthep K.
Recorder: ECRDS01618125 Approval: Wisan R,
CONDITIONS
Barometric Press. (hPa): 1004.0 Corrected Pressure (mm Hg): 753.1
Temperature (deg C): 34.0 Temperature {deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 758.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Envircnmental, Inc Slope: 1.27576
Meodel: TE-5025A ntercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 23
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # {in) {m3/min) (chart) (corrected) REGRESSION
1 10.23 1.619 52.0 33.20 Slope= 19.6197
2 874 1.498 50.0 31.62 Intercept= 1.4885
3 6.99 1.342 42.0 26.82 Corr. coeff= 0.9802
4 3.46 0.949 30.0 19.15 SFR= 1.155
5 2.36 0.787 28.0 17.88 SSP= 37.82
# of Observations: 5
p ru Range of Chart 35
| at SFR +10% 40
|
AW "A“l&[/
i 70 Calibrated by : @
| ‘E { Wuttipong Klangprapun )
fg =° 8 March 2024

Approved by :

{ Wisan Ritthikamon )
8 March 2024

LT 075 L ors 100
ml e

This repert shall nal be repn

www.evltesting.com Em

P10 Cal. Rew.07 / 153 Date Mar 17,2020

ol ntul ool e we al of Enwviab Co . LId
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m— e RECALIBRATION
- H February 9, 2025

Environmental

Cortilonts /%%m

Calibration Certification Information
Cal. Date:  February 9, 2024 Rootsmeter 5/N: 438320 Ta: 295 °K
Operator:  Jim Tisch Pa: 749.0 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 5411
Vol. Init Vol, Final AVol. ATime aP AH
Run {m3) (m3) (m3) {min) {mm Hg) (in H20)

1 1 2 : 1 1.3950 3.2 2.00

2 3 4 1 0.9840 6.4 4.00

3 5 6 1 0.8790 7.9 5.00

4 7 8 1 0.8430 8.8 5.50

5 9 10 1 0.6940 12.7 8.00

Data Tabulation

. Vstd Qstd ‘JAH T‘Std ) Qa y A H(Ta/ Pa:)

{m3) {x-axis} (y- aXIs) Va (x-axis) (y-axis)
0.9914 0.7106 1.4111 0.9957 0.7138 0.8875
0.9871 1.0032 1.9956 0.9915 1.0076 1.2551
0.9851 1.1207 2.2312 0.9895 1.1257 1.4033
0.9839 1.1672 23401 0.9883 1.1723 1.4718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 2.02024 m= 1.26504
QSTD b= -0.02667 QA = -0.01677
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol{{Pa-AP)/Pa})
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

o o foB L)) | o (o)

Standard Conditions
Tstd:]  298.15 °k RECALIBRATION
pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b intercept
m: slope
‘isch Environmental, Inc. www.tisch-env.com
.45 South Miami Avenue , TOLL FREE: (877)263-7610

‘illage of Cleves, OH 45002 FAX: {513)467-9009
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6703011
Calibrated Date: 1-Mar-24

pM U Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: T100 S/N: ESOAIT10002033
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 SO2 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature "C Humidity:_ 58  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
Before 00 .. .25 25 4000 | 4120 5
After 0.0 07 0.7 400.0 Ao ) 01
Single Point Calibration Chart !
|
500 - ’
i
5 ey |
[=8 ] !
2 i —=—Before |
o |
| E :
! 3 —- == Afler ;
i x Pepurar |
=
|
O e S At A bk i e :

Reference (ppb)
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6703011
Calibrated Date: 1-Mar-24

PM O oOnsite

Page:2/2
Test Function Value Norminal range Unit Before After Note
Dale 1-Mar-24
A R B BT
Range 50 - 20000 e | 500 500
E{ééailily (Z;ro_Gas) R e e R e s _"0__.-2-_ — = .
- m?)'e ey il 650(;/_50) iciidons o - e S
PMT Detector - 0 - 5000 mv ) 36.5 3 345 =3
T e i i i S > o
P s g g s i ¥ B bl S i S psesseuin Caccund
s o (+l-"§(-3'(_33- = B T e e —
RCELL TEMP 50 (+1-1) " Drecgee C 50 N
e Ry o s s "'-"ﬁ'réége:é__ pee feba
PMT TEMP TeH) | Dreegcec | 80 | i
UV lamp o __. ;606-496.0 . mY 4034.0 B
LampRan__ S i A S A A ey
= -Li_g-mZero Gas)___.__ S o o ity 4 . N 7
Dark PMT  |¢50)- (+200) T P [
béwrk-lér;;" s e '-(-56) = (+260] x R ” -
SAMP PRES 20-30 contanl T T NHgA | 281 i i
Electric Test/Optic Test
PMT Volis 2000 (+/- 500) my 2004
el PR i e bt
é-é_Z_-SIo"pe- ’ ot e 3) e -
8502 Offs;el < 250__ my . 6_5_- 1
‘_Stabnﬁ;y_at_Ze;o_n_ e = sl o
Stability at Span " |<2ppb @400 ppd | PPB ” o6
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 205 (074
Span Gas (400 PPB ) o 400  ppb 412.0 401.0 | £ 5% of Range
Calibrate By : Approve By : Z
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Mar-24 Date: 1-Mar-24

Pelhol et e reciadused ey oenT
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6703007
Calibrated Date: 1-Mar-24

pm [ oOnsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA. France
Model: AF22e S/N: NSOESAAF32E453

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
SIN: 792 NO Conc 45.50 PPM
ZEROQO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
S/IN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0O160267
Environment: Temperature__24.8 °C Humidity:__60__ %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift
{ppb) {ppb) (ppb) {ppb) (ppb) o=
Before 0.0 .18 .13 | 4000 3860 -1.8
Ater] 00 [ o7 | o7 | 4000 | 4026 0.3

' i
‘ Single Point Calibration Chart :
! !
‘i 500 |
{
| . iy
H [oN ! i
| 2 300 | —— Before |
i (=] H
| - i
': g 200 VR After
i 9 i
i o T
! 100
E & Reference (ppb) 400
|
Bz = U
ot oo T De oaredid s arcent i witheuT The aritren spproval of g
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6703007
Calibrated Date: 1-Mar-24

M pm U Onsite

Analyzer Signal Values
Date 1-Mar-24  |Time 13:11:00 [
Power Supplies
Opten | 000 T mv_ T+5V Sensor 5 |.v
v T e [ Tmv|saav SO .
v2av_ | 2ad v |rev 119 v
sy sl v fuviem YR .
sl S . S B - WL S
Optical Bench
Dark UV sig. o o . omV Dark PM sig. 88 _mv
VI AR, S . 5l mv_ PM ref. 0 W
UV By = = = = Ve e K
Refraio 0 _|messraio | 034 |
Meansig. 07 ~ |Rawirend (A
Rewsig. | 244 ppb_ fnstmeas. | 228 |  ppb
lUvVLamp 447 mA  |HV PM 2626.80 Y
Sample
Internal Temp. e S . ... degC Chamber T. 50 [ degC |
GasPr. | oo | hPa  |PumpPr 3565 | hPa
Fow {187 : —L1 —_—
A S
F Y
Calibrate By : i Approve By : —
Sirirat Poonlak Sarawui Keawsrinual

Date: 1-Mar-24 Date: 1-Mar-24

3

Meadizs Supply maiyiamen:
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6703012
Calibrated Date: 1-Mar-24

PM O Onsite

Instruments Information

Page:1/1

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

Manufacturer API
SIN: ENOAI200EQ03407

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 Nox conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 4559 PPM
SIN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__24.5 °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 | 36 0.0 3.6 408.0 4000 A0
T\_IO_Z A2 0.0 1.2 9.0 _ W, 00 . _J_ __ _ 06,
NOx 4.8 0.0 4.8 413.0 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403.0 400.0 0.4
NO, 0.3 0.0 03 2.0 0.0 02
NOx 0.9 0.0 0.9 405.0 400.0 0.6
Single Point Calibration Chart
5
=
5
&
o
|

NG Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6703012 Page:11
Calibrated Date: 1-Mar-24

[ .
PM Onsite
Page:2/2

Test Function Value Norminal range Unit Before After Note
Dale 1-Mar-24
Time 10:10
Range 0.00 - 500.00 PPB PFB 500 500
Slahility (7ern Gas) <N? PPR 0h n?
Sample Flow 500+ 50 ce/min 511 532
Ozone Flow 60-90 ccimin 80 80
PMT Detectar 0-5000 mv 274 16.4
AZERO -20-180 my 54.2 542
HVPS 400-900 conslant v 819 819
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+1-1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 337 3219
FMT TEMP 7 41 Dreegee C %A i
7S TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +j- 5 Dreegee C 3144 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Hg-A 29.0 29.4
NO Slope 1 +/-0.3 0.820 0.801
Nox Slope 1+-0.3 0.848 0.813
NO Cfiset -10to + 150 mV 10.2 153
NOx Offset -10to + 150 my -2.0 -3.4
Span and Cal Values
Zero Value NO 0 pph 3.6 0.6

NOx 0 ppb 4.8 0.9
Span Value NO 400 ppb 408.0 403.0

NOx 400 ppb 413.0 405.0

7, >
Calibrate By : Approve By : %

Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Mar-24 Date: 1-Mar-24

Sneediss

Neeplss Sunply insiiument Co. Ltd
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6703010
Calibrated Date: 1-Mar-24

O

PM Onsite
Instruments Information

Page:1/1

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

Manufacturer AP|
SIN: ENOAI200A02243

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 Nox Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 802 Conc 45.59 PPM
S/IN: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB01680267
Environment: Temperature_24.6 °C Humidity:_ 55 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO f 27 | 0.0 2.7 LLA00 ) 4000 .
_NO, 0.9 0.0 09 2.0 0.0 L A
NOx 3.6 0.0 3.6 412.0 400.0 1.5 '
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO |02 00 0.2 4001 400.0 0.0
NO, 0.1 0.0 0.1 0.1 0.0 0.0
NOx 0.3 0.0 0.3 400.2 400.0 0.0
Single Point Calibration Chart .
| o 412.0
) 400 1 400.2 i
i £ 350 |
2
b3 250 - === |
1 |
E’; 200 i_ ,,,,,,, cene |
= 150 —d
g 100
50 +
0
0.0%3

NO Reference Value (ppb)




NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6703010 Page:1/M1
Calibrated Date; 1-Mar-24
od ! .
(2 PM = Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
DRata 1-Mar-24
Time 10:10
Range 0.00 - 500.00 PP8 PPB 500 500
Slability (Zero Gas) < 0.2 PPB 0.4 0.2
Sample Flow 500+/- 50 ce/min 482 494
Ozone Flow 60-90 cefmin 74 77
PMT Detector 0-5000 mvV 4] 26
AZERQ -20-150 mV 53.3 33.3
HVPS 400-900 constant V 821 821
DCPS 2500 +/- 200 mV 2556 2556
RCELL TEMP 50+/-1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee.C 30.2 32.8
PMT TEMP 7 +i-1 Dreegee C 7.5 7.5
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +- 5 Dreegee C 315.0 3145
RCEL PRES 4-10 contant IN-Hg-A 8.8 8.8
SAMP PRES 20-30 contant IN-Hg-A 30.2 31.8
NO Slope 1+/-03 0.820 0.822
Nox Slope 1+4-03 0.854 0.858
NO Offsat -10 to + 150 my 17.8 17.8
NOx Offset -10 to + 150 mv 5.0 5.0
Span and Cal Values
Zero Value NO 0 ppb 2.7 0.2
NOx 0 ppb 3.6 0.3
Span Value NO 400 ppb 410.0 4001
NOx 400 ppb 412.0 400.2
F o
Calibrate By : Approve By : 5
Sirirat Poonlak Sarawut Keawsrinual
Date: t-Mar-24 Date: 1-Mar-24
B3 e
e TRy W }
S Neebs

HORRLL
Nogdizs Sunpiy snsirument Cobt
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Airgas Specialty Gases

., '
AI[ as Alrgas USA LLC
> 7 6191 Easton Road
an Air Liquide company Plumsteadyville, PA 18949
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EB0160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Valve Outlet: 660

Gas Code: CO,NO,NOX,S02,BALN Certification Date: Mar 31, 2023

Expiration Date: Mar'31, 2026
m
—_—— e T R

Certificalion performed in accordance with "EPA Traceability Protocol for Assay and Cedification of Gaseous Calibration Standards (May 2012)" documen! EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurilies which affect the use of this calibration mixiure. All concentralions are on a
mole/mole basis unless otherwise noted. The resulls relate only to the items lested, The réport:shall not be reproduced except in full without approval of the laberatory. Do
Not Use This Cylinder below 100 psig. i.e. 0.7 megapsascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/- 1.4% NIST Traceable 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 45.59 PPM G1 +-1.0% NIST Traceable 0312472023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/-1.4% NIST Traceable 03/24i2023

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration i Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +H-1.2% Sep 21, 2025
PRM 12395 D8g87660 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 22,2022
GMIS 124206885104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 21,2025
NTRM 160610-01 CC473196 45.02 PPM SULFUR DIOXIDE/NITROGEN +-~0.8% Mar 22, 2028
GMIS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +~1.0% Dec 21. 2026
cO 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +-0.5% Sep 30. 2028

The SRM, NTRM, PRM. or RGM noted above is only in reference lo lhe GMIS used in the assay and not parl of lhe analysls.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Mar 07, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicolet 1550 FTIR AUP2010245 NQ2 FTIR Mar 23, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Mar 16, 2023

Triad Data Available Upon Request
NOTES:Gross Weight: 27.8 Kg

Net Weight: 4.8 Kg
PO# 5223001123

/ ] J
“"74/;;,40/ U 7/“,/ AA |ACCREDITED

Approved for Release 0h2.05 Page 1 of 1




1HAT METEOROLOGICAL  DEPARTIMENT

4353 Sukhumvit, Bangna, Banglkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate ;

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date ofIssue 2 October, 2023 Certification No.  340/23

Page : 1 of 6

Object : WTRaNa A TR gATIINTNeN -

Manufacturer DYACON ;
i

Type : Data Logger CM-1 1
|

Serial No. : 130129 | ID No. - NWSDCMS1200129

Customer : Neediss Supply Instrument Co. Ltd. i

536 Soi Bangkhae 7, Bangkhae, Bangkhae,

Bangkok 10160, Thailand.

o

Calibration Condition ; Temperature 251 ~ C  Barometric Pressure 1008.7 hPa ,
NATIONAL STANDARD WIND TUNNEL » Thermal Anemaemeter 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board _‘
N.I.S.T. Test Reference Number /31/241460 : Standard Velocity at 20 - 30 m/sec
- Uttrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)

Serial Number 170730029  {sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION s Standara velocity at 0 - 20 misec
STANDARD THERMOMETER : Theodor Fried-ich @ Cry No.8390/94 Wet No. 8389/94

- Thermoschneider No.918802

STANDARD BAROMETER mdmu ieier Vaisala Tvpe\PTsB?Z?b No~*\?1~2\20015
Calibrated by : HG]%OQ OL Signed: \ ;\utluﬁ 1scd Signatos
W J . \.,v;
% ’ g:,}

Mr. Watcharapol Subwat Mr. P:suowm‘m ( i g

Mechanical Engineer \




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model NWSDCMS1200129 Certification No. 340/23
2 October, 2023 Serial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOI\'IE’I'ER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H20 | nches #20 | m/sec ni/sec m/sec
1.00 ¥ . 2 1.0 0.00
3.02 E = E 2.9 0.12
5.00 t - B 5.0 0.00
7.04 2 . o 6.9 0.14
5.02 - = - 9.0 0.02
11.0] . . = 11.0 0.01
13.01 E = = 13.0 0.01
15.01 % = 2 15.0 0.0t
17.02 5 = = 17.0 0.02
20.02 F = 7 20.0 0.02
wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
( 0
aC 91
160 180
270 ’%«m
v, 3 9
Relreapo ; &)
Calibrated by @ FO Cs 65\ .‘{‘\
. l g2y \v |
Mr. Watcharapol Subwat Metebrolagic Bu e
Mechanical Engincer t\'\ "ER:.’}

(){ \ €



THAI METEOKOLOGICAL  DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C ;

Serial No. 6235 Certification No. 340/23 ;
2 October, 2023 Page : 3 of 6 |
Standard Barometer Tesled Baromeler Correction
Pressure Pressure

1005.63 1005.30 0.33

1006.25 1005.90 0.35

1006.22 1005.90 0.32

1006.54 1006.20 0.34

1006.88 1008.50 0.38

1007 .36 1007.00 0.36

1007.58 1007.20 0.38

1007.52 1007.20 0.32

1005.60 1005.30 0.30
1005.84 1005.50 0.34 :

1006.28 1005.90 0.38
1006.60 1006.30 0.30 |
1007.07 1006.70 0.37 '

1007.26 1006.90 0.36

1007.38 1007.00 0.38

1005.50 1005.20 0.30

1C05.83 1005.50 0.33

1006.55 1006.20 0.35

1007.31 1007.00 0.31

1007.01 1006.70 0.31

Average @b
Calibruted by ¢ %hmrg (__

Mr. Watcharapol Subwat C ]rﬁfgtfig{&geg:t S'é’j,%][}r _'
Mecchamcal Engineer Me n_rls.) ngiqwé%ﬁla@ﬁs B i}l
i’ll‘ ot 141 - y



THAI METFOROL OGICAL  DEFPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Temperature Model TPH-1 C

2 October, 2023 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c C "C
45.2 45.2 0.0
31.1 311 0.0
16.8 15.9 -0.1

Calibrated by %

Neloreap

Mr. Watcharapol Subwat

Mechanical Engineer

A
C4 hbr lso]v'& Ffst bn

_\L n “_ ‘_

Mete lbiﬂ ucul [n}':'juu
\‘K 2 3

Certification No. 340/23




THAI METEOROLOGICAL DEPARTMINT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 340/23
2 October, 2023 Sertal No. 6235 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.

86.2 85.6 0.6

62.4 62.1 0.3

456 454 0.2

Calibrated by :
NS‘MQ pols
Mr. Watcharapo!l Subwat Me 0

Mechanical Engineer




Date of Issue 2 October, 2023 Certification No. 340/23

Page: 60of6
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Verification Test Report

1 Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
502400035-E004 -SLM 01

Onsite UTM : 47P 733913 m E 1449218 m N

8 March 2024
FuHlasensEuvidnila
Sound Level Meter
PULSAR

44

2197

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model 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)
93.78 93.57 -0.21 93.78
A== Z
Calibrated By: @@*P“m/
( Wuttipong Klangprapun )
Date: 8 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 8 March 2024
This report shall not be reproduced exceplniallw dhour ihe writen approval of Envilab Co.Ltd.

. =
dsznalad 01/02/2566 -

www.evltesting.co




Verification Test Report

L] P™M

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E004 -SLM 02

Onsite UTM : 47P 733983 m E 1448433 m N

8 March 2024

FuHTaTanseuiale
Sound Level Meter
PULSAR

44

1969

Temperature 25 °C Humidity 72  %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial N0.1351075

Date of Calibration : 16 March 2023

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.78 93.52 -0.26 93.78
S
Calibrated By: @
( Wuttipong Klangprapun )
Date: 8 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 8 March 2024
This report shail not be resroduced except infull.without the written approval of Envilab Co..Ltd.
By ltestizg.com —

Useneled 01/02/2566




Verification Test Report

(] PM

Calibrated Date

Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E004 -SLM 03

Onsite UTM: 47P 734018 m E 1448814 m N

8 March 2024
5uFAsINsEuTiAaTuaan
Sound Level Meter
PULSAR

44

2205

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model 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)
93.78 93.59 -0.19 93.78
Sl
Calibrated By: ﬁl
( Wuttipong Klangprapun )
Date: 8 March 2024
Approve By: m
( Wisan Ritthikamon )
Date: 8 March 2024
T'his report shall not be reproduced except infull.without the written approval of Envilab Co..Ltd.

»
ilasninly 01/02/2566 -

www.evitesting.corm T
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Verification Test Report

Report No.:
S02400035-E004 -SLM 04

Onsite UTM :

] Pm 47P 733746 m E 1448779 m N

Calibrated Date: 8 March 2024

Site : suNTAvMIsEIUTIARIUAA

Equipment: Sound Level Meter

Manufacturer:
Model:

Serial :

PULSAR
44
1970

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model 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)
93.78 93.56 -0.22 93.78
-
Ay
Calibrated By:
( Wuttipong Klangprapun )
Date: 8 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 8 March 2024
This report shall not be reproduced except infull.without the written approval of Envilab Co..Ltd,

= st e e i T EE A A e
dsemarle 01/02i0ses N www.evitesting.com B
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Verification Test Report

(] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E004 -SLM 05

Onsite UTM : 47P 733308 m E 1448684 m N

8 March 2024
PIUINULRUFY
Sound Level Meter
PULSAR

45

27

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model 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)
93.78 93.51 -0.27 93.78
-
, A
Calibrated By:
( Wuttipong Klangprapun )
Date: 8 March 2024
Approve By: m
( Wisan Ritthikamon )
Date: 8 March 2024
This report shall not be reproduced except infull.without the written approval of Envilab Co..Lid.

www.evltesting.com E

]
dsenely 01/02/2566 -
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CALIBRATION 0037

Request No. 2

Submitted by
Address

Calibrated at

Serial No.

Calibration Procedu

Melrology (Thailand)

Standards used : 1.

6.

This instru:

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

1-66/0381 MTC No. EEL. BP.  70/0366

CALIBRATION CERTIFICATE

- Envilab Co.,Ltd.
0540, 54071 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
: Electrical and Electronic Standards Laboratory, Industrial Mctrology and Testing Service Centre.

:Soli 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan t0280.

Instrument Calibrated : Ambient Environment

Description - Sound Level Calibrator Temperature (23 1 3)°C
Manulacture : Bruel & Kjaer Relative Humidity (50 = 15) %

Model 14230 Ambient Pressure  : (101.325 4 1.500) kPa

S 1351075

Digital Function Synthesizer NF Elcctronic DF-193A S/N 122037.

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

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

. Digital Multimeter Agilent 34401A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
Audio Analtyzer Keithley 2015-P S/N 4106495.

. Condenser Microphone Bruel&Kjaer 4180 S/N 288987 1.

re: (CP-102-04 based on IEC 60942-2003. The sound pressure level of mstrument was

measured by standard microphone using an insert voltage technique.

nent has been calibrated against standards maintained al Electrical and L:lecironic Standards

Laboratory (EEL), which arc traccable to the International System of Units through the National Institute of

The information on actual reading is atlached herewith and the uncertainty Iimits quoted refer o the

measured values only.

Date of Receipt

Date of Calibration

14 Mar. 2023

16 Mar. 2023 L/ iv

The results relate only to the itemns tested/calibrated or value assig

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s ol amec fron the gevemor of TISTR

P e ]

Head Office

35 Mu 3 Tamben Khlong Ha, Arng
Changwat Pathumthani 12120,
Tel. (66) 02577 9000

Fax. (66} 0 2577 60072

E-mail : rumnpai@tistiorth Webse

shoe Khlong Luang,  Sei 1€, Bangpeo Industrial Estate, Sukhumvit Road!,
Thailand Armnphoe Muang, Chanawat Samutprakan 10280, Thaitan

FN BLMTC.002 Rev.4
Office/Laboratory

Tel.(66) G 2423 1672-8

Fex. (66) 0 2323 9165

tevwvwaw tistrorth F-mail : mlc@listr.orth

T —

nn



THAILAND

A7TISTR e simis 1T

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0381 MTC No. EEL. BP.. 70/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
12 inch Bruel&Kjaer 4180 93.78 0.22 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class |
1/2 inch Bruel&XKjaer 4180 999.0 -1.0 +1.5 +1.0%

3. Total distortion

Standard Microphone Mcasured Total distortion Uncerlainty Tolerance limit
Type (%) (%) IEC60942:2003 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.

3. The microphone volume correction was not included. P

Calibrated by : Approved by:
il Ao....... o
(Mr.Weerachai Deechaiyae) ‘"Qé[l'?rfiﬂffllgp .i\)

N STIGTR

O iI™3y i
Electrical and Eléctronic Standards Laboratory

Date of Calibration © 16 Mar. 2023 Industrial Metrology and Testing Service Centre
Date of Issue : 17 Mar. 2023 Ref : 2011266031401056001
End of Certificate 272

The results relate only to the iten: tesied/caliorated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess written permission is obtained from the governor of TISTR.

FM.BL.MTC.C02 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khtong Ha, Amnphoe Khlong Luang, Soi 1C, Banepoo Industrial Esiete, Su<humvit Road, ]
Changwat Pathurnthani 12120, Thailand Amgphoe Muane, Changwat San-tprakan 10280, Thal

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 <xt. 115, 114

Fax. (66) 0 2577 009 Fax. {66) 0 2323 9165

t-mail : rumpai@tistr.or.th Websitewww tistr.or.th E-mail : mtc@tistr.or.th
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Verification Test Report

Report No.:
S0O2400035-E004 -PU 01

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-513A
Serial or ID No. 16766
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Datc of Calibration: 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
{(m}/min) (ml/min) (mi/min)
1 1998.0
2 1999.0
2000 3 2001.0 2000.2
4 2002.0
5 2001.0
Calibrated By: SINE Y
( Manutsanun Koomket )
Date: 12-Mar-24

Approve By: m

( Wisan Ritthikamon )
Date: 12-Mar-24

s report shall not be repraduced except infullawvithout the writter approval of Envilab Co..Lid.

wwiv.evitesting.com SEEmEE—

N B
1senirld 01 02 2566 =




Verification Test Report

Calibrated Date: 12-Mar-24

Equipment: Air Sampling Pump

Manufacturer: Gillian

Model: HFS-113A

Serial or ID No. 6897

Reference Standard:

Serial No. 164578

Date of Calibration :

2 0/

Environment: Temperature 25 °C Humudity 62 %RH

04 May 2023

Report No.:
SO2400035-E004 -PU 02

Primary Flow Calibrator Model Defender 520 H, MESALABS

Result of Test
Reference Flow Test No. Reading Average
(ml/min) {ml/min) (ml/min}
1 2501.0
2 2504.0
2500 3 2498.0 2500.8
4 2499.0
5 2502.0
Calibrated By: il
{ Manutsanun Koomket )
Date: 12-Mar-24

Approve By: \m

{ Wisan Ritthikamon )
Date: | 2-Mar-24

This report shall not be reproduced except infutlwithout the written approvs

oo Gl 02 2566 =

www.evltesting.com

-
=




Verification Test Report

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: Air Check 52
Serial or ID No. 08267
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Date of Calibration: 04 May 2023

Report No.:
S0O2400035-E004 -PU 03

Result of Test

Reference Flow Test No. Reading Average
(ml/min) {(ml/min) {(ml/min)
1 197.0
2 199.0
200 3 202.0 200.4
4 203.0
5 201.0
Calibrated By: PINE R

Date:

Approve By:

Date:

( Manutsanun Koomket )
12-Mar-24

I

{ Wisan Ritthikamon )
12-Mar-24

This report shall not be reproduced except infullwithout the written approval ol Envilab Co.Ltd.

www.evitesting.com s

2y M
Usznialy 01/02/2566 ==




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:

Model:

Serial or ID No.

Environment:

12-Mar-24

Air Sampling Pump
SKC

Air Check 52
15608

Temperature 25 °C Humidity 62 %RH

Report No.:
S0O2400035-E004 -PU 04

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) {ml/min)
) 999.0
2 1003.0
1000 3 1002.0 1000.6
4 998.0
5 1001.0
Calibrated By: e
{ Manutsanun Koomicet }
Date: 12-Mar-24

Approve By: m

{ Wisan Ritthikamen
12-Mar-24

Date:

This report shall not be repreduced except infullawithout the wiitlen appreval of Envilab Co..Ltd.

B www.evltesting.com &

Wiznant 1 01 02 236



Verification Test Report

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 10510
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESAL ABS
Serial No. 164578
Date of Calibration : 04 May 2023

Report No.:
SO2400035-E004 -PU 05

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 501.0
2 502.0
500 3 497.0 500.4
4 499.0
5 503.0
Calibrated By: gl
( Manutsanun Koomket )
Datc: 12-Mar-24
Approve By: \rr]
{ Wisan Ritthikamon )
Date: 12-Mar-24
This report shall not be reproduced except infull.without the written approval of Envidab Co.l i

M—
Ve v 01 02 2366 wm




Verification Test Report

Report No.:
S02400035-E004 -PU 06

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 0138
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 499.0
2 498.0
500 3 501.0 500.4
4 503.0
5 501.0
Calibrated By: vyl
{ Manutsanun Koomket )
Date: 12-Mar-24

Approve By: \m

( Wisan Ritthikamon )
Date: 12-Mar-24

This report shall not be reproduced exeept intullwithout the writnen approval of Envilab Co..Lid.

www.evitesting.com i mrmm e

= ‘ly - '
Usemalw 01 02 2366 w




r "
i
¢ Al
2 oy
o = e
g{ r
g

Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:

Model:

Serial or ID No.

Environment:

Reference Standard:

12-Mar-24

Aw Sampling Pump

Gilhan
HES-113A
10513

Temperature

‘C Humudity

62 %RH

Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Cahbration :

04 May 2023

Report No.:

SO2400035-E004 -PU 07

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
] 998.0
2 997.0
1000 3 1003.0 1000.2
4 1001.0
5 1002.0
Calibrated By: el

Date:

Approve By:

Date:

( Manutsanun Keomket )
12-Mar-24

I

( Wisan Ritthikamon )
12-Mar-24

I his

cpett shall not be reproduced except infull.witheut the written approval of Envilab Co..Lid.

N
UFen 1l o0 022500 .

www.evitesting.com 1B




Verification Test Report

Report No.:
S02400035-E004 -PU 08

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-513A
Serial or ID No. 16768
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 04 May 2023

Result of Test

Reference Flow Test No. Reading Average

(ml/min) {ml/min) {ml/min)
1 1999.0
2 2003.0

2000 3 2001.0 2000.6
4 1998.0
5 2002.0

Calibrated By: e

( Manutsanun Koomket )
Date: 12-Mar-24

Approve By: \m

{ Wisan Ritthikamon )
Date: 12-Mar-24

This report shall not be reproduced except imfullawithout the wrinen approval ot Envilab Co.Lid.

www.evitesting.corn R
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Verification Test Report

Report No.:
SO2400035-E004 -PU 09

Calibrated Date: 12-Mar-24
Equipment: Air Samphng Pump
Manufacturer: Gillian
Model: HFS-513A
Serial or ID No. 16767
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Sertal No. 164578
Jate of Calibratton : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
{(ml/min) {(ml/min) (ml/min)
1 1702.0
2 1703.0
1700 3 1699.0 1700.6
4 1698.0
5 1701.0
Calibrated By: e
( Manutsanun Koomket }
Date: 12-Mar-24

Approve By: m

( Wisan Ritthikamon )
Date: [2-Mar-24

I'his repoit shall not be reproduced except infullwithout the written approva

www.evltesting.com

7% _ .
Wsenmald 01022566 =
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Verification Test Report

Report No.:
S02400035-E004 -PU 10

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gilhan
Model: HFS-113A
Serial or ID No. 20236
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) {(ml/min)
1 198.0
2 199.0
200 3 203.0 200.6
4 201.0
5 202.0
Calibrated By: I o

{ Manutsanun Neomket )

Date: 12-Nar-24

Approve By: \m

( Wisan Rittlnkamon

Date: 12-Nar-24

[his report shall not be reproduced except infull.without the writien approval of Envilab Co.Ltd.

B ww.evltesting.com

s 1¥ 0102 2366 ==




Verification Test Report

Report No.:
SO2400035-E004 -PU 01

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 23346
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Priumary Flow Calibrator Model Defender 520 H. MESALABS
Serial No. 164578
Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 198.0
2 199.0
200 3 201.0 200.2
Bl 202.0
5 201.0
Calhbrated By: ey
{ Manutsanun Koomket )
Date: 12-Mar-24
Approve By: m
( Wisan Ritthikamon )
Date: |2-Mar-24
This report shalt not be reproduced except infullwithout the written approval of Lnvikah Co..Lud,

www.evltesting.corn Emmmmm—m

. |
Wizmia o 01 02/2566 =
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Verification Test Report

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: Air Check 52
Serial or ID No. 08201
Environment: Temperature 25 *C  Humidity 62 %RH
Reference Standard: Primary Ilow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Jate of Calibration: 04 May 2023

Report No.:
S0O2400035-E004 -PU 02

Result of Test

Reference Flow Test No. Reading Average
(m!/min) (ml/min) (ml/min)
1 201.0
2 204.0
200 3 198.0 200.8
4 199.0
5 202.0
Calibrated By: byl
( Manutsanun Koomket )
Date: 12-Mar-24
Approve By: \m
( Wisan Ritthikamon )
Date: 12-Mar-24
This report shali not be repreduced exeept mftllwithout the written approval of Envilab Co_Lid.

www.eviTesting. corn

J o . B
szn 1l 01/02:2566 =a
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Verification Test Report

Calibrated Date:

12-Mar-24

Report No.:
S0O2400035-E004 -PU 03

Equipment: Air Sampling Pump
Manufacturer: Gilhan
Model: HFS-513A
Serial or ID No. 16765
Environment: Temperature 25 °C  Humidity 62 %RH

Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Cahibration : 04 May 2023
Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
] 199.0
2 202.0
200 3 201.0 200.6
4 198.0
S 203.0
Calibrated By: Tyl

( Manutsanun Koomket )

Date: 12-Mar-24
Approve By: m
( Wisan Ritthikamon )
Date: [2-Mar-24

This repart shall not be ceproduced except infullwithout the written approv:

B www.evltesting.com

L2 - s h
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Verification Test Report

Report No.:
S02400082-L001 -PU 01

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-513A
Serial or ID No. 16766
Environment: Temperature 25 ‘C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration: 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
{(ml/min) (ml/min) (ml/min)
1 1998.0
2 1999.0
2000 3 2001.0 2000.2
4 2002.0
5 2001.0
Calibrated By: gy
( Manutsanun Koomket )
Date: 12-Mar-24
Approve By: m
( Wisan Ritthikamon )
Date: 12-Mar-24
This report shall not be reproduced except infullawithout the written approval of Envilab Co..Lid.

www.evitesting.com HEmEas

Uasimal ¥ 01022566 m
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Verification Test Report
Report No.:

S0O2400082-E001 -PU 02

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gilhan
Model: HFS-113A
Serial or ID No. 6897
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Jate of Calibration : 04 May 2023

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 2501.0
2 2504.0
2500 3 2498.0 2500.8
4 2499.0
5 2502.0
Calibrated By: ey
( Manutsanun Koomket )
Date: 12-Mar-24
Approve By:

{ Wisan Ritthikamon )
Date: 12-Mar-24

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

Usznal¥ o1 2 2300 B WiW.eVItesting.com TR
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Verification Test Report

Report No.:
SO2400082-E001 -PU 03

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: Air Check 52
Serial or ID No. 08267
Environment: Temperature 25 °C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578
Date of Calibration: 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) {ml/min) (ml/min)
1 197.0
2 199.0
200 3 202.0 200.4
4 203.0
5 201.0

Calibrated By: BTN o |
( Manutanun Keomket )
Date: | 2-Nar-24

Approve By: m

( Wisan Rithikamon )
Date: 1 2-Nar-24

This report shall not be reproduced except infullwithout the wiitten approval of Envilab Co. Lid.

e s

www.evltesting.com
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Verification Test Report

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: SKC
Model: Air Check 52
Serial or ID No. 15608
Environment: Temperature 25 °C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESAL ABS

Serial No. 164578
Date of Calibration: 04 May 2023

Report No.:
S0O2400082-E001 -PU 04

Result of Test

Reference Flow Test No. Reading Average
{ml/min) (ml/min) (ml/min)
1 999.0
2 1003.0
1000 3 1002.0 1000.6
4 998.0
5 1001.0
Cahibrated By: ey
{ Manutsanun Koomket )
Date: 12-Mar-24

Approve By:

I

Date:

( Wisan Ritthikamon )
12-Mar-24

This report shall not be reproduced except infull,without the s rinen approval of Envitab Col L

szl #0102 2506 WWW.evITesting.com EERRmE

td.




Verification Test Report

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 10510
Environment: Temperature 25 "C  Humudity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578

Date of Cahibraton @ 04 May 2023

Report No.:
S0O2400082-E001 -PU 05

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) (m)/min)
| 501.0
2 502.0
500 3 497.0 500.4
4 499.0
S 503.0
Calibrated By: TN o

Date:

Approve By:

Date:

( Manutsanun Koomket )
12-Mar-24

I

( Wisan Ritthikamon )

2-Mar-24

This report shall nor be reproduced except infullwithout the written approva,

. “ wevitesting co
JremalZonoanses® Www.evitesting.com S




Verification Test Report

Calibrated Date: [2-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 0138
Environment: Temperature 25 *C  Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration: 04 May 2023

Report No.:
S0O2400082-E001 -PU 06

Result of Test

Reference Flow Test No. Reading Average
(ml/min) (ml/min) {ml/min)
1 499.0
2 498.0
500 3 501.0 5004
4 503.0
5 501.0
Calibrated By: U]

Date:

Approve By:

Date:

{ Manutsanun Koomket )
12-Mar-24

I

{ Wisan Ritthikamon )
12-Mar-24

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

Jisrinli oo o & Weawevitesting.com HE




Verification Test Report

Report No.:
SO2400082-E001 -PU 07

Calibrated Date: 12-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 10513
Environment: Temperature 25 *C Humdity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Serial No. 164578
Date of Calibration : 04 May 2023

Result of Test
Reference Flow Test No. Reading Average
(ml/min) {ml/min) (ml/min)
1 998.0
2 997.0
1000 3 1003.0 1000.2
4 1001.0
5 1002.0
Calibrated By: kbl

{ Manutsanun Koomket )

Date: 12-Mar-24

Approve By:

( Wisan Ritthikamon }
Date: 12-Mar-24

This report shall not be reproduced except intullwithout the written approval of Envilab Co..Ltd.
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Verification Test Report

Calibrated Date: 20-Mar-24
Equipment: Air Sampling Pump
Manufacturer: Gillian
Model: HFS-113A
Serial or ID No. 20235
Environment: Temperature 25 ‘C Humidity 62 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS
Sertal No. 164578
Date of Calibration : 04 May 2023

Report No.:
S0O2400082-Xool -PU 01

Result of Test

Reference Flow Test No. Reading Average
(m!/min) (ml/min) (ml/min)
! 2000.4
2 2000.3
2000 3 2000.7 2000.6
4 2000.9
5 2000.6
Calibrated By: 2‘/\;\)
( Worapon Narongsaksir )
Date: 20-Mar-24
Approve By: m
( Wisan Ritthikamon
Date: 20-Mar-24
This report shall not be reproduced except infull.without the written approval of Envilab Co..Ltd.

dremrli oo 25 B WW.evitesting.com S




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

20-Mar-24

Air Sampling Pump
Gilhan

HFS-113A

20236

Temperature

25 °C Humidity

62 %RH

Report No.:

S0O2400082-Xool -PU 02

Primary Flow Calibrator Model Defender 520 H, MESALABS

Sertal No. 164578

Yate of Calibration :

04 May 2023

Result of Test

Reference Flow Test No. Reading Average
{ml/min) (ml/min) (ml/min)
1 2000.8
2 2000.7
2000 3 2000.9 2000.7
4 2000.5
5 2000.4

Calibrated By:

¢ Warapon Narong-aksirt )

Date: 20-Mar-24

Approve By: \m

{ Wisan Rithikamon )

Date: 20-Nar-24

I'his report shall not be reproduced except infullwithout the written approval of Envileb Co..Ltd

Temald or 022500 2 WWW.evitesting.com EEEE




Verification Test Report

Calibrated Date:
Equipment:
Manufacturer:
Moedel:

Serial or ID No.
Environment:

Reference Standard:

20-Mar-24

Air Sampling Pump

Gillian
HFS-113A
10513

Temperature

25 °C Humidity

62 %RI1

Primary Flow Calibrator Model Defender 520 H. MESALABS

Serial No. 164578

Date of Calibration :

04 May 2023

Report No.:

SO2400082-Xool -PU 03

Result of Test

Reference Flow Test No. Reading Average

{(ml/min) (ml/min) {(ml/min)
1 20004
2 2001.5

2000 3 1999.8 2000.5

4 2000.6
5 2000.3

Calibrated By: %Q

{ Worapon Narongsaksiri )
Date: 20-Mar-24
Approve By: \m
( Wisan Ritthikamon )
Date: 20-Mar-24
This report shall not be reproduced except infullawithour the wtien approval ol | nvifab Co..Lid.

" e
szma s 01 022566 =

www.evltesting.com H
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Verification Test Report

Calibrated Date:
Equipment:
Manutacturer:
Model:

Serial or ID No.
Environment:

Reference Standard:

20-Mar-24

Alr Sampling Pump
Gillian

HFS-113A

10510

Temperature

25 °C  Humidity

62 %RH

Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578

Date of Cahbration :

04 May 2023

Report No.:
S02400082-Xool -PU 04

Result of Test

Reference Flow Test No. Reading Average
(ml/min) {ml/min) {(ml/min)
1 0.0
2 0.0
200 3 0.0 0.0
4 0.0
5 0.0

Calibrated By:

Date:

Approve By:

Date:

e

( Worapon Narongsaksirt )
20-Mar-24

I

{ Wisan Ritthikamon )
20-Mar-24

Lhis report shafl not be reproduced except mtullawithout the writlen approval of Envilab Co..Ltd.

5 ]
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Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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= ACCREDITED
- I

CALIBAATION AND
CUMINSIRAL MICASUADATHT
ACT = 2050

Certificate of Calibration

Certificate Number . SPR23050051-1 Page : 1 of 3

Customer : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name : Primary Flovg Meter (Drycal)
Manufacturer © Mesalabs

Model . Defender 520-H

Serial Number . 164578

ID. Number ON/A

Environmental Conditions

Ambient Temperature # p3°ct 2°C Received Date © 04 May 2023
Relative Humidity © 50% T 15% Calibration Date . 04 May 2023
Location of Calibration . In-Lab Recommend Due Date 1 04 May 2024
Calibration Procedure T 3P-CPM-04-13 Date of Issue » 05 May 2023

Method of Calibration
[his cerifies that the above instrument was calibrated in compliance with the calibration system

requirerment of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

I
{

s calibration are cerlified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only Lo the calibration of the item described above as
received. Our decision rule is to contact the customer if the item pass and fai calibration when the resulls
nclude tre uncertainties and the customer must determine if the results meets their needs.

Al calibrations are performed within manufacture's specifications. The calibration ceruficate shall not be

reproduced except in fuli,without written approval of SP Metrology System (Thailand). H

Calibrated by : Mr.Jirasek Pumbut Approved by

Calibration Officer ( Mr.Prayoon Topart)




O METROLOGY SYSTEM ( THAILAND ) CO.LTD.
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=7 Y ST VA SURENERTT
- Calibration Report
bt Certificate Number . SPR23050051-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Calibrator AFC-COMPLETE-10 12532 AD2207-177-0001] 17 Jui 2023
= Standard Flow Meter 520-H 200353 MW-0071-22 | 25 Aug 2023

Traceability
This certification is traceable to the International System of Unit maintained at :

MIT - Miracie Internaticnal Technelogy Co. Ltd.

Mesalabs - Mesa Laboratcries, Inc.NVLEP Lab Code 200661-0 (ISO1 .702_5)




Result of Calibration

i; Certificate No. ©  SPR23050051- Page : 3 of 3
x Range : 0 to 30 L/Min Resolution : 0.0001 L/Min

Function @ Alr Flow Measurement Unit @ L/Min
‘[i Calibration uuc Standard UucC Factor Uncertainty
Point Reading Reading, Error Value (==

": 5.0 49722 49752 -0.0030 1 .Q}OOSO 0.050

10.296

10.325

-0.029

1.00282

15.0 15.075 15.037 0.039 0.99741 0.20
20.0 20.331 20.274 0.057 0.99720 0.20
=

| Note:

) The result of calibration was found accurate as show on date and place of calibration only.

H_ This Certificate is not cerlified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

';'ﬁ‘f standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
: End of Certificate —
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CAMNS 774 %
Calibratecl Co.,Ltd Wi iy =8
77106-7 Moo 2, Sukln,mc]v) an 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel (025 9646211 Fax.(02) 964-5155, e-mail © calibratech_caliéyaliov.com, calibratech_cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-200060-2 Page : 10f2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : XSR205DU
Serial No. B911363567 ID No. : ELABBALANCENOG
Capacity : 220 g Resolution : 0.00001g/81g. 0.0001g/220g
Environment : On site calibration was carricd out at the B304 Balance Room, Envilab Co., Ltd.
Ambient Temperature ; (200t020.5) °C
Relative Humidity : (54.2 to 59.1) Y
Alr Pressure 1013.0 mbar
Date of Received : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Mcthod : In-house method CAL-M2001 based on UKAS Publication ret': L AB 1

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traceable to the International System ol Units

Standard Weights

ID_No. Cert. No, Due Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand). (NIMT)

!

( Surachai Promthong )

Approved by :

Laboruory Manager

The Uncertainties are for a conlidence probability of approximalely 95%

This cerifhicate may not be reproduced other than in full except with (he prior written a




CAL

Calibratech Co.,L:td.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fux.(02) 9645155, c-mail ; calibratech. cal@yuhoo.com, evlibratech .cal@haimail.com

Certificate of Calibration

Certificate No. : 67-200060-2 Page : 2 0f 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good,

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(&) (g) * (g)
0.1 | 0.00000 0.000015
0.5 0.00001 0.000022

I 0.00600 ! 0.000026
2 3.00001 0.000034
5 -0.00001 0:000043
10 0.00000 0.000053
S0 0.00003 0.00011
100 0.0001 0.00020
150 0.0001 0.00038
200 0.0002 0.00038

This result of calibration was found accurate as shown on date and place ot calibration only.
This reported uncertainty of measureméent was based on a standard uncertainty mutiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

Eccentric error [.oad fest : 50 2
3 D
A B C D E
E
0.00000 0.00000 0.00010 0.00000 0.00000 ¢ 7 N

Repeatability Load test 4 200 g

Stdev. - 0.000032 g

-00o0 -

"AL-FOD31-03
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y : 3 ACL

raseri Mznukit Rd., Ladphrao. Bangkek 10230

PR PR

Tel. 02-578-0355-4 Fax. 02-575-26872  wwav.cal-laboralory.com  E-mail:sale@cat-laboratory com i
’ T T AR
LIV

=

CLC
MAccredited
ISO/1IEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE s HEAT STRESS MONITOR
MANUFACTURER z METROSONICS

MODEL /TYPE E hs-32

SERIAL NO. 3 MCE010015[EHEMTHS3210015]
CLID. NO. 3 232400805

JOB CONTROL NO. i 240227021067

CALIBRATION SERVICE : [ZIN-LABORAT()RY D ON-SITE

CUSTOMER  : ENVILAB CO., LTD.
540, 540/1 SO1 BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND
DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engincer

3
Cansdmatped Ladsrara 03010

Approved By : Mongkol Yotsoontorn
Authorized Signatory

29 February 2024
This Calibration Certificale documents the triaceability to nativnal standards, which realize the units of measurcment according to

the International System of Units ( SI)

Certificate No. Q24021067

[F3-011-05/12-23 page 1 of 3

P e




ANAB |

ANS! Hausnal Accreditation Basrd

CALIBRATION LABORATORY CO.,1 T

2110-11,14 .55 3ot Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Lacphrao, Bangkct

Tel 02-578-0553-4 Fax: (7-578-2677  wwy.callaboralory.com  F-mailsale@oal-

Aceredited
1SO/IRC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE g HEAT STRESS MONITOR
MANUFACTURER H METROSONICS
MODEL / TYPE g hs-32 ;
SERIAL NO. 3 MCE010015[EHEMTHS3210015] i
DATE OF CALIBRATION : 28 February 2024
&
ENVIRONMENT CONDITIONS : |
Temperature : (23 + 2) °c Relative Humidity : (55 % 10) %RH l
F
&
PROCEDURE USED : k3
This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror b
|
Hygprometer which maintained by the Calibration Laboratory Co., Lid. ¥
REFERENCE STANDARD USED : }
i
Chilled Mirror Iygrometer, Edgetech Model Dew Master S/N. 44602. 1
‘Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261, i‘ E
|
{
{

TRACEABILITY :
The measurenments are traceable to International System of Units (S1), through Thunder Scientific Corporation.

Certilicate No. 21594, Duc Date 06 July 2024,

T

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

A -
FRLE T RE

hy the covernge factor k= 2,00 which for a normal distribution corresponds to a cOverage probability of approximately 95 %.

o

1L has been evaluated according to the "Evalvation of the Uncertainty of Mcasurement in Calibration (EA-4/02 M:2022)"

1

Certilicate No. Q24021067

F3-011-05/12-23




ClLIBR\lIU\J LXHGR XTGRE FG., LTD

TED

CLC

Accredlted
ISO/IEC 17026

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : { X) without adjustment () adjustment
The table in the following gives the calibration results and associated measurement uncertaintics of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty
(°0) (°c) (°C) °c) +(°c)
20.0 20.00 19.8 40.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19

2. CORRECTION OF TEMPERATURE : DRY

Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°c) °c) °c) * (%)
20.0 20.00 19.8 +(.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19

3. CORRECTION OF TEMPERATURE : GLOBE

Test point Actual Temperaturc DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°C) +(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.7 +0.30 0.27
40.0 39.99 39.0 +0.39

Note. The Scope of Accredited

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24021067

¥3-011-05/12-23

ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67
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CALIBRATION LABORATORY CO,LTD. 8

2:10-11,14, 55 Soi Prasert Manukil 20 Yaex 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 '“EH}_ ng_‘;

ANST Matipast Acer

AT TR »
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CLC
Accrcdited
ISO/IEC 17075

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratery.com E-mail:sale@cai-aboratory.com

LN
Ll o™

GAMEHERIN

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE 3 hs-32

SERIAL NO. v MCH110028[EHEMTHS3211028]
CLID. NO. : 232400815

JOB CONTROL NO. § 240227021071

CALIBRATION SERVICE : MIN-LABORATORY D ON-SITE

CUSTOMER ENVILAB CO., LTD.
540, 540/1 SOI BANGKHAE 7, BANGKHAE,

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 27 February 2024 DATE OF ISSUED : 29 February 2024

The report of calibration shall not be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Va

Approved By : Mongkol Yotsoontorn

5
CAlTpRATN LARRRATEY Do 110

Authorized Signatory
29 February 2024

This Calibration Certiticale documents the traceabilily to national standards, which realize the units of measurement according to

the International System of Units (S1)

Certificate No. Q24021071

[F3-011-05/12-23 page 1 of 3
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ARSI Mstional Acciedilation Board

2/10-17,14,55 Sci Prasert Manukil 29 Yaek £, Praser Manukit Rd., La iphrao, Bangkok 1023

S ] t T o
)ca -laboratory.cor i w

www.cal-laboralory com  E-ma

CLC

Accredited
ISOGJ/IEC 17026

REPORT OF CALIBRATION

FOR

HEAT STRESS MONITOR

NOMENCLATURE ;

MANUFACTURER ! METROSONICS

MODEL/ TYPE ; hs-32

SERIAL NO. - MCH110028[EHEMTHS3211028]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) °c Relative Humidity : (35 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
|
Chilled Mirror Hygrometer, Edpetech Model Dew Master S/N. 44602, ’ L

Temperature & Humidity Chamber, PGC Model 9141-5116 §/N. 1304261,

TRACEABILITY :

The measurements arc traceable to International System of Uuits (S1), through Thunder Scientitic Corporation.

Certificate No. 21594, Due Date 06 July 2024.

UNCERTAINTY : {

The reported expanded uncertainty of measurcment is stated as the standard uncertainty of measurcment multiphed

by the coverage factor & = 2,00 which for a normal distribution corresponds o a coverage probability of approximately 95 %.

/02 M2022)"

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4

Certificate No. Q24021071

F3-(111-05/12-23




CALIBRATION LABORATORY CO.LTD.

asgkok 10230

ap

2/10-1%,14,55 Soi Praser Manukii 29 Yaek 4, Prasert Manukil Ré.,

1¢a-aboratory oum

Tel, 02-578-0353-4 Fax: 02-578-2672

Accredited
1SO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment { ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainly
(°C) (°C) (°¢) (°C) +(°c)
20.0 20.00 19.8 +0.20
30.0 3000 29.8 +0.20 027 f
40.0 39.99 39.9 +0.09
2. CORRECTION OF TEMPERATURE : DRY .
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°0) (°0) *£(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE i
Test point Actual Temperature DUC Reading Correction Uncertainty t
(°c) (°C) (°0) (°C) +(°C) l
20.0 2000 199 £0.10 "
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 +0.19

Note. The Scope of Accredited ANAB Certificate No. ACDM-2K14 Version 012 Page 59 of 67

This report is valid for the above stated instrument/s only.

#it# End of Certificate HH i

Certificate No. Q24021071

13-011-05/12-23




INTERNATIONAL TESTING SERVICE CO,, LTD

1213/388 Ladprac 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATIOM 129

Issued date: 18 April 2023

CALIBRATION CERTIF

Client Name : ENVILAB CO.,LTD.

Address - 540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Request No :  C-2304 - 167

Laboratory No.: CAL- 167

Date of Request: 12 Aprit 2023.

Date of Calibration: 17 April 2023.

1. Unit Under Calibration (UUC) :

Nomenclature : Digital Lux Meter Serial No.: 190600485

Maker : TENMARS Mode! : TM-720
2. Place of Calibration: Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD. '
3. Range of Calibration: 1 Range !
4. Condition of Laboratory: Ambient iemperature: (25 + 2) °C and relative hurnidity (60 + 20) %. '
5. Reference Standard: Standard Tungsten Halogen Lamp, Serial No.: 504011, which was calibrated on ‘ |

5 October 2022, can be traceable to International System of Unit (SI) through National Institute of l

Melrology (Thailand), Certificate No.: TP-1024-22. ,
6. Support Equipment: |

1. Photometric bench, 6.3 meter long.
2. DC. power supply, Serial No.: EJ 19A 009, Madel: GPR-25H 300, Maker: GW INSTEK.
3. Digital Multimeter, Model: 34401A, S/N: MY44011212 and MY44011215.

4 Foot Candle ! Lux Meter, Model: 407026, S/N: Q 558437, Maker: EXTECH.

7. Calibration Procedure: w‘
['he measurement was done in accordance with WI-CP-01. The reported ungertainty is ba

s% &n a slandarc

uncentainty multiplied by a coverage factork = 2, providing a level of confid

The Results shown in this certitication report refer only to the equipment(s)gall
This Calibration Ceriificate cannot be reproduced, except in full, withou
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Request No: C-2304 - 167 Serial No.: 190600485

Laboratory No.: CAL - 167

Results : ,:
uuc Standard UUC Reading (Ix) Correction Uncertainty of |
| Range (Ix) Before adjust | After adjust (ix) Measurement (+ Ix)
0 0.0 0.0 0.0 0.1
100 94 1 103.7 -3.7
Auto 500 453.5 506.0 -6.0 2.0 % of Reading
1000 895.0 1002 -2
1500 1327 1489 + 11
2000 1758 1966 + 34

Note: 1. The results relate only to the items calibrated.
2. Zero adjust before used. |

Calibration result approved by

s

(Mr. YAttana Tholueng)

(Mr. Pjchit Vivat-Anant)

Managing Director
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Verification Test Report

4] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400035-E004 -SLM 01

(] Onsite UTM: 47P 1514458 654247

12 March 2024
U3 1auhudy
Sound Level Meter
PULSAR

44

1812

Temperature 25 °C Humidity 68 %RH

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

Date of Calibration : 16 March 2024

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) {dB)

93.78 93.87 0.09 93.78
Calibrated By: RIS N

( Manutsanun Koomket )

Date: 12 March 2024
Approve By:
( Wisan Ritthikamon )
Date: 12 March 2024

This report shail not be reproduced except infuliwithout the wiitten approval of Enviiab Co..Ltd.

wivw.evltesting.com Ha e —
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