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D r\'eed g S S Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #:  xc.572-v Pbar (mm, Hg): 758.3 TC Calibrator Model: CC-VTR-SH
Seriai #1  A2001003 Humidity (%): 40 Reference #: 091109269
Units:  Metric Tamb (°C): 24.4 ' Barometer Model: 736930
Elevation (m): 1.8 Reference #. ERARODIALSPEQ1
Corr. Pbar (mm. Hg): 758.2 Pressure Model: 718 30G
Reference #: 9543013
Temperature Display Calibration Data
Reference | Reference | Test Thermocouple Calibrations Reference Point
Point! Temp. Aux Stack Probe | Oven | Filter ~ Status?
# °C °C i 0] (0 °C °C Pass/Fail
1 -18 -17 -17 -17 -17 -17 -17 PASS
2 38 38 37 38 . 38 37 37 PASS
3 93 93 93 94 93 93 94 PASS
4 149 150 150 149 149 149 | 149 PASS
5 260 260 259 259 258 259 259 PASS
6 371 370 371 372 370 370 370 PASS
7 482 481 481 483 481 | a8t 481 PASS
8 593 592 592 594 592 592 592 PASS
9 816 815 816 816 817 816 . 816 PASS
10 1038 1038 1039 1039 1039 1039 1039 PASS
PASS
Overall Audit Status
NIST Reference Thermocouple ID: 12702001
ey | Tl R Tt
# G °C °C
fce Water 1 0.1 0 : 0.04%
Ambient® 2 244 24 ! 0.08%
Maximum? 0.08%
Slatus PASS

Internal lemperature thermacouple is nol audited to EPA standards, and should noi be used as an official reference for ambient temperature

Calibrate By : %. 7> Appproved By: % . Date: 28 Feb 23
/ -

Notes

‘Suggesled minimum reference points are 10 (0, 10Q, 2G0. 300, 504, 700, 900, 1100, 1500, 1900 °F), can lesl for more,

*For valid tesl results, the maximum difference between temperalure and reference readings should be less lhen 5.4 °F (+3 °C), for all thermocouples excepl for the stack thermocouple which should be less lhan +1.5%
absolule lemperature from the reference reading and lhe exl thermoccupie which should be less Ihan 2°F (£1 °C) from the reference reading (EPA Method 2, Section 6.3 and EPA Methad 5, Seclior:s £ 1.1 7-6 1.1.8;

’ Do not change this cell valuz, i is inslead based on inpul from Cell H8 at the top of this sheet under "Calibration Conditions™
* Absolule temperalure difference and olher lormulas are calculated based on unit input from cell C8 al the lop of this sheet under "Meter Console [nformalion”
*For valid lest results, the maximum difference behween console and reference baromelric pressure readings should be less than 0,1 in, Hg (2.5 mm Hg), (CPA Melhod 5 Seclion 6.1 2)

®For valid lest resulls, the maximum dilference between console and reference vacuum readings should be iess | +0.5 in, Hg (£12.5 mm Hg)

SFor valid lest results, the maximum ailference belween console and reference vacuum readings should be |

£
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r‘]eed|55 Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm, Hg):  758.3 TC Simuiator Model: CC-VTR-SH
Serial #:_A2001003 Humidity (%) 40.0 Reference #: 091108269
Units: __ Metric Tamb (°C): 24.4 Barometer Model: 736930
Type Englis Cort. Pbar (mm Hg): __758.2 Reference #. _EBARODIALSPEO1
Digital Pressure Calibrator Model: 718 30G
Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

/ Console Vacuum Calibration
Reference Point |[Reference Vacuumlf  Console Vacuum S 1:0|_nt_
L noHg in. Hg Pass/Fail
1 -5:0 -4,5 PASS
2 -15.0 -14.5 PASS
3 -20;0 -19.5 PASS
Reference Point’ fLe : 'éH_Manth‘ét_e{.{Ga_lTbratipn Reference Point
x _ 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 -80.0 PASS
&) -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 I 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
Ll 200.000 200.0 0.0 PASS
AH Overall Audit Status PASS
=Y AP_Manometer Calibration Reference Point
el o) Reference ~_ Positive (+) Pilot Negative (3 Pifot Status?
# mm H20 mm H20 mm H20 Pass/Fail
i -200,000 0.0 -200.0 PASS
VA -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
L. -50:000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
i 50.000 50:0 0.0 HASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
14 200.000 200.0 0.0 PASS
AP Overall Audit Stalus PASS

) /
Calibrate By : M Appproved By: ” Date: 28 Feb 23

Notes

'Suggested, minimum reference pomts aré 10 (0, 100, 200, 300, 500, 700, 909, 11C0 1500, 190C ), can lest for mcre
?For valid lesl iesulls, the maximum difference belween temperalure and reference readings should be less Ihan 25,4 °F :+3 °C) for all Inermocouples excent for the stack
thermocouple which should be less than £1.5% absolute temperalure lrom Ihe reference reading and the exit thermocouple which should be less than £2°F (£1 °Ci from the relerence
¥ Do nol change this cell value, it is inslead based on input from Cell H8 at the (op of Ifas sheet under “Cal:bration Condrions’
 Absolute lemperature ditference and other formulas are calculaled based on unit input from cell CB at Ihe top of this sheet under “Meler Console In‘ermation”

*For valid sl resulls, the maxmuin dillerence betyeen console and reference baromelric pressure readings shou'd he iess than 10.1m g (:2 S mm Hg) {EPA Meithod & Zeclon 6,1.2) e

% For valid lest results, the maxmum difference between console and reference vacuum readings s
® For valid lest resulls, lhe maximum difierenca between console and refererce vacuum readings should be les
I cerfy Ihal Ihe above Thermocougle Sensors were calibraled in accercance with LIS EP,

Ty
?:::r.:}:' Fow :.\'.*IP: &
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xﬁeedlSS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): 758.3 TC Simulator Modet: CC-VTR-SH
Serial #: A2001003 Humidity (%): 40 Reference #: 91109269
Units: Metric Amb. Temp. (°C): 24,4 Barometer Model: 369307
Altitude (m): 1,8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 758.2 ) DP Calibrator Model: 718 30G
Reference #:° 9543013
Audit Data
Reference ||Reference Thermocouple Probe Audit = SRR
Point Temp. I Aux Stack Probe | Oven Filter |  Exit el oniols
G °C °C °C °C °C e 1 Pass/Fail
Room 24.4 24 25 24 24 25 25 f PASS
ice Water (%] 0 0 0 0 1 1 PASS
Console Vacuum Audit
Ref::r;w Reference Vacuum Console Vacuum Reference Point Slalus?
# in. Hg in. Hg Pass/Fail
1 17.0 16.5 PASS

Calibrate By: %W 7) Appproved By: % Date: 28 Feb 23
7

Notes

'For valid tes! results, lhe maximum difference between test and relererce readings should be less lhan 5.4 °F (3 °C), for all thermocouples except for lhe stack thermocouple
which should be less than 1,5% absolule temperature from the reference reading and ine exit (nermoscuple which should be less than 2°F (1 °C) from Ihe reference reading
(EPA Method 2, Sectior 6.3 and EPA Melhod 5, Sections 6.1,1.7-6 1.1.8)

*For valid lest results, the maximum difference belween console and reference baromelric pressure read ngs should be less than 0.1 in, Hg (2:5 mm Hg), (EPA Method 5, Section
612)

*For valid les! results, the maximum difference belween console and reference vacuum readings should be less than 0,5 in, Hg (12.5 mm Hg)

| certify that the above Thermocouple, Baromelric, and Vacuum Sensors were calibraled and audiled in accordance with US EPA Melhods, CFR 40 Pan 60,




needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment

Probe Sheat Apex 1in., 51, Digital Calipers CD-15APX |
Probe Number 1912458 Reference No. A22070181 ;

Pitot tube Number AB778 Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8inc, Reference No. EEl 12-1057 |
Validation method Standard Probe 1 in. and Temperatute 24.4 °Cz3
1/2 in. Sampling Nozzle Baromgtric Prassure 758.3 mm Hg ;

H Sampling Probe Validation with Tune up

BOITOM VIEW  ee— e
v iy B

Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

T —
L‘l’]f'-" ‘
_Samgiegiarts I | Measured Standard Range :
E Dy = Tube ON {
s L= 180 cm: (1:905 cm. or 3/4 in. )
: i
3 L= 503 om, (5,08 cm. or2.0in.)
= Thaidcin,ob ~.
sEVEW 4 ~ S Dy=  0.55cm. (3/8in.) ]
g o iHr A= 2.08 cm; (21 D;sA <3D;) {
T5po ¥ Mk Tusw
|
A2D; = 1,091 cm; (105 PA/Dy<A <15) ;
:
|
I

Pitot Tube Validations and Engles measurement Resuit
: Measure Result after Maintanance and Adjustable f

Pg Size Standard Range
'.' - |

| ! p ! ay = 3,00 ° s10°
R |

# hY .
[ A Vo2 B = 1,10° < 5° 1
L 1 I
P, Size i
R1 ’
y a, = 2,20 ° <10° i
c 32 I
B2 = -2.00° <5° ii
W \ Engles measurement Calculated Result Standard Range
O o o A
;i dhmtakn 1 7 W = -1:10 ° -0.040 cm:. W < 0.08 cm (1/32in.) L
{
z é
R L 5 Z = 1.10° 0.040 cm. Z <0,032¢cm ( 1/8in.) t
el ATTY A
e ) ¥

RR

Can be use 0.84 for Cp(s) it Lhe type ct face-opening misafgnment show above with not affect lhe base line value of Cp(s) Solong as slandard range

-, -
%) %
Validation By ,/.g e . Appproved By: Date: 28 Feb 23
? 7
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«yNeegiss

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 758.2 mm-Hg
Validation Data. Results
Nozzle ID Nqi;te Diameter Different (D;+D;+D;)/3
Sizes DI D, D AD Davg
mm mm mm mm mm mm
NS-5 3.96 3:97 3.97 3.97 0.000 3.970
NS-7 5.30 5.00 4.97 4.96 0.021 4.977
NS-9 7.13 7:10 7.10 7:11 0.006 7.103
NS-11 8.71 8,47 8.47 8.53 0.035 8.480
NS-13 10.31 10.31 10.29 10.30 0.010 10.300
NS-15 11.88 11.80 11.79 11.79 0.006 11.793
NS-17 13.48 13.48 13.49 13.49 0:006 13.487
Where :
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
D avg = (D;+Dy+D3)/3

Validation By: %‘,m 7)
7

enee

Appproved By: %\A

iSS

Neediss Suppty Instroment Co, Ltd.

Date: 28 Feb 23

e e g gl g
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LoNeeqiss  Ccerificate of Calibration

wlethod 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices,
Model #: 800-STACKS-5 Pbar (mm.:Hg): ___ 759.8 TC Calibrator Model:  cc-vTR-SH
Serial #: 1837 Humidity (%): 47 Reference #: 091109269

Units: Metric Tamb (°C): 24.4 Barometer Model: 736930
Elevation (m): 1.8 Reference #: EBARODIALSPEO1
Corr. Pbar (mm. Hg): 759.7 Pressure Model: 718 30G
Reference #: 9543013
Temperature Display Calibration Data
Reference | Reference | - Test Thermocouple Calibrations Reference Point
point! | Temp. | Stack | Probe | Fiter | Dryer | Awx |  Status®
# "C °C °C °C °C °C Pass/Fail
1 -18 BTAR | [ 17 -16 17 PASS
2 38 37 38 39 39 39 PASS
3 93 93 94 94 95 94 PASS
4 149 ] 149 150 151 150 150 PASS
5 260 259 260 260 260 260 PASS
6 371 371 372 373 372 372 PASS
7 482 482 483 484 483 483 PASS
8 593 593 594 595 594 594 PASS
9 816 815 816 817 816 817 PASS
10 1038 1036 1038 1038 1037 1039 PASS
PASS

Overall Audit Stalus

__ NIST Reference Thermocouple [D: 12702001
s | Theoretical §  DGM Thermocouple 4
geh Po.Int._-'_. ~ Temp. Sensor Reading ATabs
# °C °’C °C
Ice Water 1 0.3 1 0.26%
Ambient’ 2 24.4 25 0.12%

Maximum?® 0.26%
Status PASS

Internal temperature thermecouple is not audited to EPA sitandards, and should not be used as an official reference for ambient
lemperature

e -
Calibrate By : %ﬁ L Appproved By: ’ Date: 16 Mar 23

Notes

! Suggested, minimumn reference ooints are 10 (0, 100, 200, 300, 500, 700, 900, 1100 1500, *90C “F), can 1es! for moi2
2For valid lest resulls, the maximum difference between lemperalure and reference readings should be less than 5.4 “F (+3 °C), tor all Inermocouples exceplt tor Ine stack thermacouple which should be
less lhan +1,5% absolute temperalure from Ihe reference reading and the exit thermacouple which should oe less than +2°F =1 “C) Ircm he relerence reading [EPA Method 2, Section 6,3 and EPA
Method 5, Sectiens 6,1,1.7.6.11.8)
*Da not change this cell value, il is inslead based on input from Cell H8 at the top of lhis sheet under "Calioration Conditons™
* Absolule temperalure dilference and other formulas are calculated based on unit input from cell CB at the lop of Ihis shee: under "Meter Censole Information”

3 For valid lesl resulls the maximum ditference between console and reference barometnc pressure readings should be less than £0 1in 2q (22.£ mm 119y, (EPA Methoa 5, Seclion 6.1.2)

5 For valid test results, Ihe maximum dilference belween console and reference vacuum readings sheuld te less tharn «C & Hg 1+ 2 5 min Hg)

6 cor valid test resuils. Ihe maximum difference between console and reference vacuum readings should oe less than 0 C5in (70

Neediss

nesdiss Supply Instrument Co..Lid.

U5 mm =20} or 5% ot tull scale

T




NeediSS Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model #: B0O-STACKS-5 Pbar (mm. Hg): _ 759.8 TC Simulator Model: CC-VTR-SH
Serial #: 1837 Humidity (%): 47.0 Reference #: 091109269
Units: = Metric Tamb (°C): 24.4 Barometer Model: 736930 e
Type: Corr. Pbar (mm. Hg). _ 759.7 Reference #: _EBARODIALSPEQ1 i
"English” Digital Pressure Calibrator Model: 718.30G 1|

Reference #: 3891001

Pressure Gauge / Manometer Calibration Data

& Console Vacuum Calibration i
- Reference Point {|[Reference Vacuum Console Vacuum |
# in..Hg in. Hg Pass/Fail
il -5.0 -4.5 PASS !
2 -15.0 4.5 PASS '.
3 -20.0 -18.5 PASS |
Th e AH_Manometer Calibration e AR
_Reference Point” | Reference Positive (+) Pitot_ Negative () Pitot i
# mm H20 mm H20 mm H20 Pass/Fail {i
] -200.000 0.0 -200.0 PASS 1
2 -150.000 0.0 -150.0 PASS 3
3 -100.000 0.0 -100.0 PASS b
4 -80:000 0.0 -80.0 ©  PASS f
D -50.000 0.0 -50.0 PASS i
6 0.000 0.0 0.0 PASS 1
7 50.000 50.0 0.0 PASS !
8 80.000 80.0 0.0 PASS f
9. 100.000 100.0 0.0 PASS i
10 150.000 150.0 0.0 PASS ‘
11 200,000 200.0 0.0 PASS
AH Overall Audit Status PASS f
T S 0 AP_Manometer Calibration R AR E%T\_. nce Point i
Reference Point Reference Positive (+) Pitot "Negative () Pitot || . Status® B
# mm H20 mm H20 mm H20 Pass/Fail i:
1 -200.000 0.0 -200:0 PASS s
2 -150.000 0.0 -150.0 = PASS II
3 -100.000 0.0 -100.0 _ PASS ¥
4 -80.000 0.0 -80.0 PASS i
5 -50.000 0.0 -50.0 PASS i:
6 0.0Q0 0.0 0.0 PASS i
7. 50.000 50.0 0.0 PASS i
8 80.000 80:0 0:0 PASS ¥
9 100.000 100.0 0.0 = PASS i
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS b
AP Overall Audit Status | PASS &
!
i
El
i
& E
Calibrate By : _K'L.z%:qﬂ.,.. % Appproved By % Date: 16 Mar 23
* 1
Notes i
' Suggested, minmum reterence ocinis zre 10 (0 100 200, 300 5§60, 700, 900, 1100, 1500, 1900 °F), can les! for more, -
For valid lesl results, the maximum difference between temperaluie end reterence readings should be less han £5.4 °F (+3 °C), for all thermocouples except for Ihe slack
Ihermocouple which should be less than +1 5% absoiule lemperalure Fom the relerence reacding and the exil Ihermocouple which should be less than £2°F (£1 °C) from the reterence {
? Do not change lhis cell value, il is nstead based or: ng.il from Cell H8 al the top of tnis sheel under "Calibration Conditions”
4 Absalute temperature difference and clher ‘ormulzs are calculated tasec on unit npat from cell C8 at the lop of this sheet under “Meler Consale Information”

S For valid lest resulls, lhe mexunum difteience belween conscle and 1eleronce bapnnciae gressue cadings should be less than £0.1n, 1g (22,5 mm Hg), (EPA Methad S, Section 6.1 2)

SFor valid tesl rasuls, the maumum difference belveen console ana reterence vacuum readings should be less than £0.5 in, Hg (£12,5 mm Hg)
“For valid lest resulls, the maxmum adference betveen console and referent e vacuum ieza rgs should te less than 0,05 in, H2O (£1.25 mm H20). or 5% of full scale

| certify Ihal the abme Im:rmacnum Sensors ware cakbrated in auadjo.’nln US EPA Methodds 2 and 5, CFR 40 Part 60.

« Nnee

neediss Supply Instrument Co., Ltd.




Gy ﬁeedISS Console Sensor Audit QA Sheet
Meter Console Information (UUT]) .Calibration Conditions Reference Devices
Model #: _ 800-STACKS-5 Pbar (mm. Hg): ._759.8 TC Simulator Model: _ CC-VTR-SH
Serial #: 1837 Humidity (%) . 47 Reference #: 91109268
Units: Metric Amb. Temp. (°C)i: 24.4 Barometer Model: 369307
Altitude (m)i 1.8 Reference # EBARODIALSPEO1
Corrected Pbar (mm. Hg)r 759.7 DP Calibratar Model: _ 718.30G
il Reference #: 9543013
Audit Data
Rel':ranoe B : 3 Therrnocoupleprcbaﬁudn : Reference Point Status®
oint Temp Stack | Probe || Fiter |  Dryer Aux | ' ;
°C LG i i (2 T = EE 3 Pass/Fail
Room 24.4 24 28 TlTI5% 26 26 PASS
Ice Water 0.4 0 0 1 1 2 PASS

Console Vacuum Audit :
‘Raference [ /2ol i e g : * Referance Point
Point ; .ﬂel’eronce\'.‘jg.tsm_ th \-"_apuum Status®
# in. Hg ©in. Hg Pass/Fail
1 17.0 16.5 PASS

5 5 7
Calibrate By: &:‘% 7 Appproved By: 1 Date: 16 Mar 23

Notes

'For valid lesl resulls the maximum difference between test and reference readings should be less than 5.4 °F (3 °C), for all thermocouples excepl for the stack
thermocauple which should pe less than 1,5% absolute temperature from the reference reading and the exil Ihermocouple which should be less than 2°F (1 °C)
from the reference reading (EPA Method 2, Seclion 6;3 and EPA Melhod 5 Sections 6,1.1,7-6,1.1.8)
2For 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
Methed 5, Seclion 6.1.2)

For valid test resulls, Ihe maximum difference belween console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| certify 1hat the abcve Thermacouple, Barometric, and Vacuum Sensors were calibrated and audiled in accordance wilh US EPA Methods, CFR 40 Part 60,

L Neediss

tseedics Supply Instrument Co. Ltd.
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& ; needlss Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in., 31t Digital Calipers CD-15APX
Probe Number W2001490 Reference No. A22070181
Pitot tube Number AB9YE Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc. Reference No. FEI 12-1057
Validation method Standard Probe 1 in. and Temperatute 25.6 °Ci3
1/2 in. Sampling Nozzle Barometrlc Pressure 758.2 mm Hy

Sampling Probe Validation with Tune up

BUTTOM VIEW e 3iid
: Measure and Alinment with 1/2" Sampling Nozzle( 12,7 mm )

ot BN LT T ..‘.‘..P{
l Y Ll‘-IM' e e I
o Syt || | }»[' I Measured Standard Range
1 . D, =Tube OD
: ' Ly= 1.8 cm. (1.905 cm. or 3/4 in. )
L,= 504 cm. (5.08 cm, or 2.0 in..)
SIDEVIEW = ~m— D = 0.954 cm. (3/8in.)
¢ N
o VP
SN TSAR | §f T o vy A= 2.01 cm, (2.1 Dys A <30;)
Typa 5 Pank Tors
A/2D; = 1.053 cm, (1.05 P,/Dr<A <15)

Pitot Tube Validations and Engles measurement Result
: Measure Result after Maintanance and Adjustable

Pg Size Standard Range
[ P L o = -4.10° £ 107
) e - o 0
(_!_/. ~ ja2 B = 2,10 <5
\ P, Size
! a, = 2,76 ° <10Y
B2 = 2.00° <5°
W \ Engles measurement Calculaled Result Standard Range
w = -3.00 ° -0.106 cm. W < 0.08cm ( 1/321n,)
Z = -1.,70 © -0.060 cm, Z <0.032cm (1/8in.)

Can be use 0.84 for Cp(s) if he type of face-opening misafgnmenl show above with not affect Ihe base line value of Cp(s) Solong as standard range

Validation Byz % 7> Appproved By: % Date: 16 Mar 23

Sneediss

Neediss Supply Instrument Co..Lt
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2sNEeE0ISS Nozzle Validation

Samplig System Equipment Information Validation Conditions i
Console Model 800-STACKS-5 Digital Calipers CD-15APX

Console Number 1837 Reference No A22070181 i

DGM Model GB/T6968-2011 Temperatute 24.4 °C13 !

DGM Number L1500033637 Barometric Pressure 759.7 mm_Hg i

|

Validation Data : __ Results _ J

Nozzle ID Nozzle Diameter ] Different : (D4 +Dz+ Dy)/3 . L

Sizes D, D, D, AD Davg .‘

mm mm mm mm mm mm %

NS-4 347 | 317 | 317 | 316 0.006 3.167 |

NS-6 4.77 4.84 4.85 4.85 0.006 . 4.847 !

NS-8 6.35 6.42 6.45 6.48 0.030 6.450 :

NS-10 _ 792 | 794 | 794 | 704 0.000 7.940

NS-12 9.52 9.53 9.52 9.52 0.006 9.523 !

NS-14 11.09 11.10 11.11 11.11 0.006 11:107 |

NS-16 12.70 12.44 12.45 12.44 0.006 12.443 (

Where :

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 ':

D avg = (Dy+Dy+D3)/3 |

Validation By: Z/Z‘wa 7) Appproved By: % Date: 16 Mar 23, ¢
Vd

& Neegiss

Neediss Supply Instrument Co.,Ltd. _r




USiEv {ide dwwany Buaaguiuyl {17
Neediss Supply Instrument Co., Ltd.

$36 St Bong<hoe 7 Bongkiae Bongkhas Bangkok
LCOM

€ he@dlS

207 BRAUTILA (ELNAR T \mm'a 0D
[ % vl ey adhsg

Vertification Test Report |

Page:1/2 L

Instruments Information

Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 S/N: 320779
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 f
Dilutor Model: CO Conc 99.94 ppm CO Conc 594.5 ppm
EcotechGasCal1100 NO Conc 99.65 ppm NO Conc 197.2 ppm
NOX Conc  99.76  ppm NOX Conc  197.2  ppm i
SO2 Conc 100.5 ppm S02 Conc 200.9 ppm I
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 245 °C Humidity: 37 %RH {
SO2 calibration test |
Before Adj Reading (After Adj)
Set point Std.gas Reading Difference % error Reading (ppm) f
(opm) {ppm) i !
Low/Zero 0.0 0 0.0 0.0 0 :
Mid 100.5 100 -0.5 -0.5 100
Hight 200.9 201 0.1 0.0 201
NO calibration test
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
Mid 99.69 99 -0.7 -0.7 99
Hight 197.2 201 3.8 1.9 201 .
i
NOX calibration test
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 !
Mid 99.76 100.0 0.2 0.2 100 :
Hight 197.2 200.0 2.8 1.4 200 '

R~ {J—a ?{ g
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Vertification Test Report

Page:2/2
Instruments Information

Environment:

Temperature

25.7 °C

Humidity: 40 %RH

CO calibration test

Technical Data Calibration results.:Calibration reading response discrepancy

02 parameter
CO2 parameter
CO parameter
NO parameter
NO2 parameter
SO2 parameter

Calibrate By : %« 7>

Date: 3 Mar 23

This report not be eprodu

iffioly
:\&% I 2 g K B ) »
= www.needlssfgg@mm o

+ 0.2 Vol-% at Range 0-21 Vol-%
+ 0.3 Vol-% 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

Approve By :

Date: 3 Mar 23

Py

Analyzer Type:  Flue Gas Analyser Manufacturer: MRU i
Model: Optima?7 S/N: 320779 {
Calibration Gas information r
Calibrator Unit Standard Gas Mid Range Standard Gas High Range i
ZERO AIR Gen: 02 Conc 2.2 %vol. 02 Conc 10.22 %vol. ‘
Ecotech8301 Cd/Ex: 343014/Jul 24,2025 Cd/Ex: 343018/Jan 10,2025
Dilutor Model: COConc  99.94 ppm COConc 5945  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 SO2 Conc 200.9 ppm

Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030

.

Before Adj Reading (After Adj)
) Std.gas | Reading | _ ) )
Set point Difference % error Reading (ppm) ;
(ppm) {(ppm) E
Low/Zero 0.0 0.0 0.0 0.0 0 {
Mid 99.69 . 100.0 0.3 03 100 J
Hight 594.5 643 48.5 8.2 643 }
kL
02 calibration test f
Before Adj Reading (After Adj) ’
. Std.gas Reading . R a
Set point Difference % error Reading (ppm)
{(ppm) (ppm) ;
Low/Zero 0.0 0.2 0.2 0.2 0.2 {
Mid 2.20 2.2 0.0 0.0 2.2 ':
Hight 1022 | 104 0.1 -1.2 10.1 e

Note
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Vertification Test Report
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
ZERO AIR Gen: 02 Conc 2.2 %vol. O2Conc 1022  %vol.
Ecotech8301 Cd/Ex:  343014/Jul 24,2025 Cd/Ex: 343018/Jan 10,2025
Dilutor Model: €O Conc 99.94 ppm €O 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
S0O2 Conc 100.5 ppm SO2 Conc 200.9 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)
Set point Std.gas Reading 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 -14 198
NO calibration test
Before Adj Reading (After Adj)
. Std.gas Reading ) .
Set point Difference % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0 0.0 0.0 0
Mid 99.69 99 -0.7 -0.7 99
Hight 197.2 199 1.8 09 199
NOX calibration test
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
Mid 99.76 99.0 -0.8 -0.8 99
Hight 197.2 199.0 1.8 0.9 199
This report not be reproduced except inf]x”.\virh_uu‘r he writte f Neediss Supply Instrument Co,, Ltd.

Page:1/2
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Vemflcatlon Test Report

Page:2/2 :
Instruments Information ='
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima7 S/N: 332604 s
Calibration Gas information -
Calibrator Unit Standard Gas Mid Range Standard Gas High Range ;
ZERO AIR Gen: 02 Conc 22 %vol. 02Conc 1022  %vol. '
Ecotech8301 Cd/Ex:  343014/Jul 24,2025 Cd/Ex:  343018/}an 10,2025 l
Dilutor Model: cOConc 99.94 ppm COConc 5945 ppm .'
EcotechGasCal1100 NO Conc 99.69 ppm NO Conc 197.2 ppm !
NOX Conc 99.76 ppm NOX Conc 197.2 ppm ’
S0O2 Conc 100.5 ppm SO2 Conc 200.9 ppm .
Cd/Ex:  EDS5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030 !
Environment: Temperature  31.6 °C Humidity: 35  %RH {
CO calibration test |
Before Adj Reading (After Adj) i
Set point Std.gas | Reading | e once | % error Reading (ppm) i
(ppm) {(ppm) . ‘
Low/Zero 0.0 0.0 0.0 0.0 0
Mid 99.69 100.0 03 0.3 100
Hight 594.5 603 85 14 601

o 02 calibration test :

Before Adj Reading (After Adj)

Set point Std.gas Reading Difference % error Reading (ppm)
(ppm) (ppm)
Low/Zero 0.0 0.2 0.2 0.2 0.2 .
Mid 2.20 22 | 00 | o0 2.2 P
Hight 10.22 10.2 0.0 0.2 10.2 |
Note
Technical Data Calibration results.:Calibration reading response discrepancy

02 parameter +0.2 Vol-% at Range 0-21 Vol-% ;
CO2 parameter + 0.3 Vol-% at Range 0-CO2 Max
CO parameter + 5 % at Range 0-500 PPM
NO parameter + 5 % at Range 0-1000 PPM
NO2 parameter +5 % at Range 0-1000 PPM .._-‘
502 parameter +5 % at Range 0-2000 PPM }
£
t

Calibrate By : %& 7) Approve By % |
> !

Date: 30 Mar 23 Date: 30 Mar 23

This report not be rcpmduu. t] full, Fihoug thy
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TISCH qp

Environmental

RECALIBRATION
DUE DATE:

February 9, 2025

Calibration Certification Information
Cal. Date: February 9, 2024 Rootsmeter S/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 apP AH
Run {m3) . (m3) (m3) (min) {(mm Hg) {(in H20)
1 1 2 1f 1.3950 3.2 2.00
2 3] 4 1 0.9840 6.4 4.00
3 2 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
Pa )( Tstd )
Vstd Qstd JAH( Pstd/\ Ta Qa AH(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
09839 1.1672| 2.3401 0.9883 1.1723 1.4718
0.9787] 1.4103 2.8222 0.9830 1.4165 1.7750
= 2.02024 m= 1.26504
QSTD b= -0.02667 QA b= -0.01677
r= 0.99993 r= 0.99993
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=|AVo!{(Pa-AP)/Pa)
Qstd=}Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
- Pa Tstd = Ay
Qstd= um((l‘/an( e )( = )_)-b) Qa 1/m<<1/AHi Ta/Pa)) b)
Standard Conditions
Tstd:] —298.15 °k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1398
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 t‘emperature:("}_(} 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.

TOLL FREE: {877)263-7610
FAX: (513)467-9009

A5 South Miami Avenue
/illage of Cleves, OH 45002




CAL

Calibratech Co.,Ltd. -
7/106-7 Moo 2, Sukhaprachasan 3 Re,, Bangpood, Pakkred, Nonthaburi 11120 o
"Tel,{02) 964-6211 Fax.(02) 964-5155, 6=mail : calibratech_cal@yahoo.com, calibmtéch .cal@honmaliicom

Certificate of Calibration

/e AN
NSC-TISI-TIS1 7025
CALIBRATION 0080

Certificate No. : 67-410025-1 Page : 10f2

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

Equipment : Digital Thermo-Hygrometer
Manufacturer : Jedto Model : HTC-1
Range Temperature : N/A C Resolution : 0.1 G
Range Humidity : N/A %RH. Resolution : 1 %R.H.
Serial No. : PONPES852094 ID No. : ELABTMHTC10003
Environment : Ambient Temperature : (23 ¥2) °C
Reélative Hymidity : (50 + 15) %

Date of Received : 20 February 2024
Date of Calibrafion : 22 February 2024
Date of Issue ; 22 February 2024
Calibrated by . Chortip Samchusri

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

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&Hum

ID No. Cert. No, Duge Date Traceability
400034 & 400035 SG-H-00020/67 05 Jul 2024 Success Gateway Co., Lid., Accredited by TISI Calibration No.026%8

/

( Surachai Promthong )

Approved by :

Laboratory Manager

The Uncertainties are for a confidénce probability of approximately 95%

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

Lﬁ“m‘“‘”




CAL

Calibratech Co.,Ltd. ;
7:106-7 Moo 2, Sukbaprachasan 3 Rd,, Bangpood, Pakkyed, Nonthaburi 11120,\ :
Tel(02) 964-6211 Fax.(02) 964-5155, e-mnil : calibratech. cal@yahoo,com, calibmtech -cal@hatmuil.com

Certificate of Calibration

Certificate No. : 67-410025-1 Page : 20f2

UUC Conditlon 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) (+'C)
2498 2590 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.H.) (%R.H.) (+%RH)
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 factor k =2 ,

providing a level of confidence of approximately 95%

-olo -

CAL-F0031-03
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TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 01

1 PM Onsite
Site: arunavanaapmuldauusuauluniziig
UTM : 48P 194304 m E 1605114 m N Date: 27 Feb 24
Sampler: ETSP#33 Technical: Kunanon P.
Recorder: ECRDS016339423 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.30 2113 52.0 51.19 Slope = 17.5132
2 8.80 1.788 46.0 45.28 Intercept = 13.7639
3 7.20 1618 42.0 41.35 Corr. coeff.=  0.9969
4 4.40 1.267 36.0 35.44
5 2.60 0.975 32.0 31.50 # of Observations: 5
L Range of Chart 34
at 1.1 - 1.7 m3/min. 44
T T I |
T
' 4! —— — | @M«-\/
. ': — Calibrated by :
H ) / ( Kunanon Phila)
N N = I 27 February 2024
. B | T Approved by : T
100 -t — —t — ( Wisan Ritthikamon )
1 = 27 February 2024
00 —
Thrs report shall not be vepmduced_except infull, without the wrmen appre.ai ¢ Envilzb Co Lz
B www.evitesting.com '

FE-MNT-25 Rev.00:01/08/63




TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 02

0 PM 4] Onsite
Site: arunavnindassriumiaanuiialuaizing

UTM : 48P 194490 m E 1605226 m N Date: 27 Feb 24
Sampler: ETSP#43 Technical: Kunanon P,
Recorder: ECRAN0G0031579 Approval: Wisan R.

CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Centified: 9 Feb 2024

CALIBRATIONS

Plate or H20 Qstd I IC LINEAR
Test # (in} (m3/min) (chart) (corrected) REGRESSION
1 10.22 1.927 50.0 49.22 Slope = 18.0441
2 8.28 1.735 46.0 45.28 Intercept=14.4192
3 6.89 1.583 44.0 43.31 Corr. coeff= 0.9987
4 4.31 1.254 38,0 37.41
5 2.53 0.962 32,0 31.50 # of Observations: 5
o o Range of Chart 35
at 1.1-1.7 m3/min. 45

S00 f—— 0 ——1
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f

( Kunanon Phila)
27 February 2024

400 foe

Calibrated by :
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Chait Recorder

o . E— PRI : |

= - : =) . Approved by :
e NIRRT SRNEWIPSY! RPRSSANOPUY | - ( Wisan Ritthikamon )
27 February 2024
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TSP High Volume Sampler Calibration

Verification Report No.
502400021-E002 -TSP 03

1 PM Onsite
Site: atunavninaansiulsdanvinauanaing
UTM : 48P 194306 m E 1605106 m N Date: 27 Feb 24
Sampler: ETSP#33 Technical: Kunanon P.
Recorder: ECRDS016339423 Approval: Wisan R.
CONDITIONS
Barometric Press. {(hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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 Siope: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.30 2.113 52.0 51.19 Slope = 17.5132
2 8.80 1.788 46.0 45.28 Intercept = 13.7639
3 7.20 1.618 42.0 41.35 Corr. coeff.=  0.9969
4 4.40 1.267 36.0 35.44
5 2.60 0.975 32.0 31.50 # of Observations: 5

Chant Recoeies

Calibrated by :

Approved by :

Range of Chart
at 1.1 - 1.7 m3/min.

34
44

@m,/

( Kunanon Phila )
27 Febryary 2024

{ Wisan Ritthikamon )
27 February 2024

Thss reporl shali not be reproduced except infull, without the writien approval of Envilab Co Ltd
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TSP High Volume Sampler Calibration
Verification Report No.
S02400021-E002 -TSP 04
] PM Onsite
Site: avunavnngasaruuiiaau v3LINUANAET2NY
UTM : 48P 194443 m E 1605300 m N Date: 27 Feb 24
Sampler: ETSP#43 Technical: Kunanon P.
Recorder: ECRAN0O00031579 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd 1 IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.22 1.927 50.0 49.22 Slope = 18.0441
2 8.28 1.735 46.0 45.28 Intercept = 14,4192
3 6.89 1.583 44.0 43.31 Corr. coeff.= 0.9987
4 4.31 1.254 38.0 37.41
5 2.53 0.962 32.0 31.50 # of Observations: 5
Range of Chart 35
at1.1-1.7 m3/min. 45
u . |
vl L Poosrt”
H
= - — / S - b Calibrated by :
H » ( Kunanon Phila )
§ i ES T 1 1 1 | 27 February 2024
T 1 Approved by : -
L e e | — ( Wisan Ritthikamon )
L LSS PP S| I . | | 27 February 2024
! | | 1
unﬂm 050 100 150 0 == _50 |
This report shall not be reproduced except infull, without the written approval of Envilab Co ,Ltd
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TSP High Volume Sampler Calibration
Verification Report No.
S02400021-E002 -TSP 05
O PM [v] Onsite
Site: 0
UTM : 0 Date: 27 Feb 24
Sampler: 0 Technical: Kunanon P.
Recorder: 0 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 0.0 Corrected Pressure (mm Hg): 0.0
Temperature (deg C): 0.0 Temperature (deg K): 273.0
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#t: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min} (chart) (corrected) REGRESSION
1 0.00 0.007 0.0 0.00 Slope = 0.0000
2 0.00 0.007 0.0 0.00 Intercept= 0.0000
3 0.00 0.007 0.0 0.00 Corr. coeff.= #DIV/0!
4 0.00 0.007 0.0 0.00
5 0.00 0.007 0.0 0.00 #of Observations: 5
o Range of Chart| #DIV/0!
] at1.1-1.7 m3/min.] #DIV/O!
200 - ) — —
I ] T T
 — #DIV/O!
| |
w0 | —
e =
sl @W/
_! . Calibrated by :
i : ( Kunanon Phila )
§ 20 — 27 February 2024
] | B
200 ....._I.____ A e T
B - T Approved by : :
wo 1 — ~+— ( Wisan Ritthikamon )
_ | I L 27 February 2024
|
Ths teporl shall nol be reproduced except infull, wilhout the written approval of Envilab Co, Ltd
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TSP High Volume Sampler Calibration
Verification Report No.
S02400021-E002 -TSP 06
1 PM Onsite
Site: 0
UTM : 0 Date: 27 Feb 24
Sampler: 0 Technical: 0
Recorder: 0 Approval; Wisan R.
CONDITIONS
Barometric Press. (hPa): 0.0 Corrected Pressure (mm Hg): 0.0
Temperature (deg C): 0.0 Temperature (deg K): 273.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg):
Average Temp. {deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 0.00 0.007 0.0 0.00 Slope = 0.0000
2 0.00 0.007 0.0 0.00 Intercept = 0.0000
3 0.00 0.007 0.0 0.00 Corr. coeff.=  #DIV/0Q!
4 0.00 0.007 0.0 0.00
5 0.00 0.007 0.0 0.00 # of Observations: 5
L Range of Chart| #DIV/0!
at1.1-1.7 m3/min.| #DIV/0!

0/ . e T T T

00 f——r-

A
| Calibrated by : 7

08 ———

( Kunanon Phila )
27 February 2024

Chait Recordel
B
o
|

00 {—

[ Approved by :
S 1 ! _ ! - _ ( Wisan Ritthikamon )
| 27 February 2024
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This report shall not be reproduced excepl infull, withoul lhe written approval of Envilab Co Ltd
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TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 01

1 PM Onsite
Site: yuAULIUITZLAU mjv"i 1 (\um aum.AsELANY)
UTM: 48P 196747 m E 1608301 m N Date: 27 Feb 24
Sampler: ETSP#31 Technical: Kunanon P.
Recorder: ECRDS016339512 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qsld Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.20 2.104 52.0 51.19 Slope = 22.9048
2 9.10 1.819 46.0 45.28 Intercept= 2.7191
3 7.40 1.641 40.0 39.38 Corr. coeff= 0.9925
4 4.80 1.323 320 31.50
5 2.90 1.030 28.0 27.56 # of Observations: 5
- . Range of Chart 29
at1.1-1.7 m3/min. 42
@Mo«/
= Calibrated by :
é { Kunanon Phila )
; - 27 February 2024
. [ = T 3 =="1 Approved by :
i 00 —i T—r — —— R ( Wisan Ritthikamon )
| | _ 1 . i I 27 February 2024
| |
; uuﬂw 050 100 150 Z'DO_-_
| —
This repert shall not be reproduced excep: infull without the «*mer- approval of £ vilab Co.,Ltd
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TSP High Volume Sampler Calibration
Verification Report No.
S02400021-E002 -TSP 02
O PMm lv] Onsite
Site: UAWNUNIVY YA 7 (LU BUA.ITLLUWU)
UTM : 48P 192991 m E 1605421 m N Date: 27 Feb 24
Sampler: ETSP#32 Technical: Kunanon P.
Recorder: ECRAN000031072 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure {mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.60 1.962 50.0 49.22 Slope = 19.5001
2 8.50 1.758 46.0 45.28 Intercept = 10.8617
3 6.90 1.584 42.0 41.35 Corr. coeff.= 0.9995
4 4.30 1.252 36.0 35.44
5 2.50 0.957 30.0 29.53 # of Observations: 5
— N ——— Range of Chart 33
at 1.1 - 1.7 m3/min. 44
= _
a0 Prooetl”
Calibrated by : r
g ( Kunanon Phila )
5 27 February 2024
- T Approved by :
100 {— ( Wisan Ritthikamon )
- - _ 27 February 2024
myrea
" n= reporl shall ne: be reproduced except infull, without the writlen approval of Envilab Co Lid
= www.evitesting.com’ T —
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TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 03

1 PM 71 Onsite
Site: dilinavginiweig uiaviualadldng

UTM : 48P 192160 m E 1603413 m N Date: 27 Feb 24
Sampler: ETSP#35 Technical: Kunanon P.
Recorder: ECRANG15315225 Approval: Wisan R.

CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.42 2.036 52.0 51.19 Slope = 19.5260
2 10.18 1.923 50.0 49.22 Intercept=11.9808
3 7.26 1.625 46.0 45.28 Corr. coeff= 0.9931
4 4.72 1.312 38.0 37.41
5 3.48 1.127 34.0 33.47 # of Observations: 5
- Range of Chart 34
at 1.1-1.7 m3/min. 45

Dhrosctl”

7

Calibrated by :

( Kunanon Phila )
27 Febryary 2024

I N 1 R G T Approved by :
wo : A b b o — ( Wisan Ritthikamon }
| | 27 February 2024
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TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 04

] PM Onsite
Site: MmAAUATEAI WA 13
UTM : 48P 194622 m E 1603907 m N Date: 27 Feb 24
Sampler: ETSP#36 Technical: Kunanon P.
Recorder: ECRANG15315234 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certifled: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.98 2,086 52.0 51.19 Slope = 15.4578
2 9.41 1.849 48.0 47.25 Intercept = 18.7335
3 8.20 1.727 46.0 45.28 Corr. coeff.= 09976
4 6.10 1.490 42.0 41.35
5 4.70 1.309 40.0 39.38 #of Observations: 5

Chart Recordes

Calibrated by :

Approved by :

mmin,

Range of Chart 37
at1.1 - 1.7 m3/min. 45

O’

7

( Kunanon Phila )
27 February 2024

( Wisan Ritthikamon )
27 February 2024

Ths report shall nol be reproduced except infull, wilhout the written approval of Envilab Co Lid

www.evitesting.com
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TSP High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -TSP 05

 PM v] Onsite
Site: nsdssld@iuginianiiouiansasulaiiu
UTM : 48P 194915 m E 1605165 m N Date: 27 Feb 24
Sampler. ETSP#27 Technical: Kunanon P.
Recorder: ECRANG15315236 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.63957
Model: TE-5025A Qstd Intercept: -0.01202
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 12.78 2.154 52.0 51.19 Slope = 14.8011
2 10.02 1.908 48.0 47.25 Intercept = 19.4357
3 8.20 1.727 46.0 45.28 Corr. coeff.= 0.9939
4 6.67 1.558 440 43.31
5 4.30 1.252 38.0 37.41 # of Observations: 5
Range of Chart 37
[ i at1.1-1.7 m3/min.| 45
b ! . 5
| | | |
T T -1 |
| |
a0 — ! . |
| |
PY R — __:_ _ : @M/
i Calibrated by :
i - N —~ |
H | ( Kunanon Phila)
§ 20 i —r ‘ 27 February 2024
200 i —_ :
— TR TR i = Approved by :
100 = - | ( Wisan Ritthikamon )
[ | 27 February 2024
|
nuuw 050 100 150 ™ 2% |
= This report shall not be reproduced except infull, wihout the written approval of Envilab Co ,Ltd
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 01

_ PM [© Onsite
Site: atunavnIndansulasuuiiaiunaig

UTM : 48P 194304 m E 1605114 m N Date: 27 Feb 24
Sampler: EPM10#43 Technical: Kunanon P.
Recorder: ECRANG15315239 Approval: Wisan R.

CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024

CALIBRATIONS

Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.30 1.996 50.0 31.80 Slope = 12.0834
2 7.90 1.749 44.0 27.99 Intercept = 7.2158
3 6.20 1.550 40.0 25.44 Corr. coeff,= 0.9947
4 4.30 1.292 36.0 22.90 SFR= 1.147
5 3.50 1.166 34.0 21.63 SSP=  33.12
# of Observations: 5
s Range of Chart 32
' at SFR+10%| 35

20 | | - mn‘”ﬁ‘/

¥
= | . Calibrated by :

| i R ( Kunanon Phila )
27 February 2024

Chart Recorder

| Approved by :
[ . . (Wisan Ritthikamon )
27 February 2024

mYmin,

Ths report shall not be reproduced except infull, without the written approval of Enviab Co Lta

= www.evltesting.com
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 02

L PM [ Onsite
Site: aunavaindansiulniiaavyitialuaizin
UTM : 48P 194490 m E 1605226 m N Date: 27 Feb 24
Sampler: EPM10#24 Technical: Kunanon P.
Recorder: ECRDS016431068 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) {m3/min) (chart) (corrected) REGRESSION
1 10.15 1.981 48.0 30.53 Slope = 11.7447
2 8.22 1.784 440 27.99 Intercept = 7.0394
3 6.76 1.618 40.0 2544 Corr. coeff.= 0.9922
4 4.29 1.291 36.0 22.90 SFR= 1.147
5 3.47 1.161 32.0 20.35 SSP= 32.24
# of Observations: 5
- Range of Chart] 31
at SFR £10% 34

300 f—r - | N— -

w00

Chant Recaider

Calibrated by :

Approved by :

mnuﬂ/

b

( Kunanon Phila )
27 February 2024

( Wisan Ritthikamon )
27 February 2024

m www.evltesting.com

PM10 Cal. Rev.07 / 155, Date. Mar 17,2020
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 03

L PM [ Onsite
Site: aunasmndaasulsanusIauanAIAIL
UTM : 48P 194306 m E 1605106 m N Date: 27 Feb 24
Sampler: EPM10#43 Technical: Kunanon P.
Recorder: ECRANG15315239 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart} (corrected) REGRESSION
1 10.30 1.996 50.0 31.80 Slope = 12,0834
2 7.90 1.749 44.0 27.99 Intercept = 7.2158
3 6.20 1.550 40.0 25.44 Corr. coeff.= 0.9947
4 4.30 1.292 36.0 22.90 SFR=1.147
5 3.50 1.166 34.0 21.63 SSP = 33.12
# of Observations: 5
o o . ) Range of Chart 32
| at SFR +10% 35
| ]
I
! ; g Calibrated by : !
I § = il 1T 1 ( Kunanon Phila )
! £ I 27 February 2024
| B oy —
Approved by :
_ ( Wisan Ritthikamon )
27 February 2024

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

B www.evlitesting.com

PM10 Cal Rev,07 /1ss.Date,Mar 17,2020
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 04

C PM [ Onsite
Site: aunavnndassiiutniiaay uilipuanaiia

UTM : 48P 194443 m E 1605300 m N Date: 27 Feb 24
Sampler: EPM10#24 Technical: Kunanon P.
Recorder: ECRDS016431068 Approval: Wisan R.

CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024

CALIBRATIONS

Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.15 1.981 48.0 30.53 Slope = 11.7447
2 8.22 1.784 44.0 27.99 Intercept= 7.0394
3 6.76 1.618 40.0 25.44 Corr. coeff.= 0,9922
4 4.29 1.291 36.0 22.90 SFR= 1.147
5 3.47 1.161 32.0 20.35 SSP= 3224
# of Observations: 5
Range of Chart 31
at SFR +10% 34

Ohroset”

Calibrated by : !

( Kunanon Phila )
27 February 2024

Ehat Reeatel

Approved by :

( Wisan Ritthikamon )
27 February 2024

This report shall not be reproduced except infull, without the written appreval of Envitab Co Ltd

= www.evltesting.com

PM10 Cal Aev 07 / Iss.Date.Mar 17,2020
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 01

L PM [© Onsite
Site: fuAuIUITRATAY wjﬁ 1 (L1m aume.asLLATIU)
UTM : 48P 196747 m E 1608301 m N Date: 27 Feb 24
Sampler: EPM10#45 Technical: Kunanon P.
Recorder: ECRANG15315224 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.00 1.967 50.0 31.80 Slope= 13.7733
2 8.10 17711 44.0 27.99 Intercept=4.1938
3 6.20 1.550 40.0 25.44 Corr. coeff.= 0.9956
4 4.20 1.277 34.0 21.63 SFR= 1.147
5 3.40 1.150 32.0 20.35 SSP= 3142
# of Observations: 5
Range of Chart 30
at SFR +10% 33
350
300
250 @ d
| Calibrated by :
: Bl T Bt e T i i A e R i ( Kunanon Phila )
H 27 February 2024
] 150
1] 100 |
I Approved by : .
50 ( Wisan Ritthikamon )
27 February 2024
DUDDG 050 v‘uﬂ 150 200 250
This repart shall not be reproduced except infull wihout the wilten appreval of Enviab Co_, Ltd
= www.evltesting.com T e T Ty

FE:MNT-29 Rev.00:01/08/63
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PM10 High Volume Sampler Calibration
Verification Report No.
S02400021-E002 -PM 02
L PM - Onsite
Site: 2uAUITUYAVU MU 7 (120 aVm.ATLLAIL)
UTM : 48P 192991 m E 1605421 m N Date: 27 Feb 24
Sampler: EPM10#46 Technical: Kunanon P.
Recorder: ECRDS016431075 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.22 1.988 48.0 30.53 Slope = 13.6815
2 8.18 1.779 42.0 26.72 Intercept = 2.8619
3 6.36 1.570 38.0 24.17 Corr. coeff.= 0.9964
4 4.28 1.289 32.0 20.35 SFR = 1.147
5 3.47 1.161 30.0 19.08 SSP= 29.16
# of Observations: 5
e s Range of Chart| 28
at SFR +10% 31
Porp - _T_ S [N H— — b/;-]mof/
- __A__ | N T o | | | Calibrated by : ‘
i ! | ( Kunanon Phila )
E ; ' ' 27 February 2024
ST T T . T |
H i
i |
| | Approved by :
’ A1 . . o ( Wisan Ritthikamon )
27 February 2024
|
C:EI-__ --N__-_ = = s 00 50

Thrs report shall nol be reproduced except infull, withaut the written approval of Envilab Co ,Ltd

B www.evltesting.com

PM10 Cal, Rev.07 / 155 Date,Mar 17,2020
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 03

PM10 Cal, Rev.07 /155 Date.Mar 17,2020

_ PM [ Onsite
Site: @ifndoiniweiig wiavsnaladidog
UTM: 48P 192160 m E 1603413 m N Date: 27 Feb 24
Sampler. EPM10#26 Technicai: Kunanon P.
Recorder: ECRDS016449814 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Dale Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | iC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.52 2.017 50.0 31.80 Slope = 13.6934
2 8.87 1.853 46.0 29.26 Intercept=3.9711
3 6.22 1.553 40.0 25.44 Corr. coeff.= 0.9918
4 4.79 1.363 34.0 21.63 SFR= 1.147
5 3.39 1.148 32.0 20.35 SSP = 30.92
# of Observations: 5
e Range of Chart| 29
| at SFR +10% 33
%0 —
|
S T Proort”
! | Calibrated by : f
i i I B I | ( Kunanon Phila )
é; i ; 27 February 2024
| |
l [ . Approved by : .
sl i - ( Wisan Ritthikamon )
| 27 February 2024
) | )
LIS 0% 100 150 200 2%
This report shall not be reproduced except infull, without the wrntten approval of Er.crat Co Ltd
B www.evltesting.com N —————————




PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 04

C PM - Onsite
Site: uAUMUATINAI WYY 13
UTM : 48P 194622 m E 1603907 m N Date: 27 Feb 24
Sampler: EPM10#33 Technical: Kunanon P.
Recorder: ECRANG15315233 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.33 1.999 48.0 30.53 Slope = 11.3692
2 9.10 1.876 44.0 27.99 Intercept = 7.3534
3 7.50 1.704 42.0 26.72 Corr. coeff.= 0.9907
4 6.30 1.562 40.0 25.44 SFR= 1.147
5 4.10 1.262 34.0 21,63 SSP = 32.05
# of Observations: 5
- Range of Chart 31
at SFR +10% 33
i i
200 ——t— ——
E i
1 1
%0 __E_ _Ii_' : @Wl
| 1 : &
T [ T D T . Calibrated by : :
2‘ | ( Kunanon Phila )
: | 27 February 2024
i | Approved by :
o 5 X | o | ( Wisan Ritthikamon )
| | 27 February 2024
tcI: o [ | o E BE T

Thes report shall no® oe rep*aduced esc

tirdull, without the written approval of Envilab Co Ltd

m www.evltesting.com

PM10 Cal. Rev,07 / Iss,Date.Mar 17,2020
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PM10 High Volume Sampler Calibration

Verification Report No.
S02400021-E002 -PM 05

L PM [ Onsite
Site: malszihdruginiantiinuinisassiaviu
UTM : 48P 194915 m E 1605165 m N Date: 27 Feb 24
Sampler: EPM10#32 Technical: Kunanon P.
Recorder: ECRDS019075270 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1005.0 Corrected Pressure (mm Hg): 753.8
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 Qsld Slope: 1.02667
Model: TE-5025A Qstd Intercept: -0.00753
Serial#: 5411 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.15 1.981 46.0 29.26 Slope = 12.6652
2 8.37 1.800 42.0 26.72 Intercept= 4.0211
3 6.30 1.562 38.0 2417 Corr. coeff.= 0.9906
4 4.80 1.365 32.0 20.35 SFR= 1.147
5 3.38 1.146 30.0 19.08 SSP= 29.15
# of Observations: 5
o o Range of Chart 28
at SFR +10% 31
' Oooett”
Calibrated by : ¥
[y ™ O ( Kunanon Phila )
' ; . 27 February 2024
| |
] |l - —
I Approved by :
. | ( Wisan Ritthikamon )
' ; 27 February 2024
|
o * 40 00 2%

Thss report shall nol be repraduced except infull, without the written approval of Envilab Co ,Ltd

m www.evitesting.com

PM10Cal Rev.07 / Iss Date Mar 17 2020

Environments! rocspansibiity with AcCGurigy moessuramaont

FEMNT. 19 Rev.00:01/08/63
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“E. g4 eedls Neediss Supply Instrument Co.. Ltd.

535 EOULANA T WISiNa. eiuieun RPENKWY 10160 $38 Sai Bongkhee 7 Bongikhoe Bangkhoe Bongliok

Verification Report of Ambient Air Sampling

PM L onsite uT™ ; Report No : 6602016
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Feb-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO481
Environment : _
Humidity(%RH) :. 49 Temperature (°C) : 23.4 Pressure (mmHg) : 745

Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578

Leak Test : Pass

Diagnostic Check:

PM-10 Inlet PM-2.5 Size Selective | Filter Cassette Fan Valve Pump %

Pass . Pass Pass Pass Pass Pass

Result of Instrument Validation :

Calibrator Simulator . Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter ' -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode :; AMB Flow Device
Flowset: 16.67 LPM

Avg.Pressure at Ref. : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.69 LPM' 0.02 LPM
eneediss
P . valar ., 3
Engineer : S it N\t Neediss Supply Instrugpesesp. Lid.
Sirirat Poonlak Sarawut Keawsrinual
Issu Date:, 1-Feb-23 Date: 1-Feb-23

This report not be reproduced exceptinfull,withour the written approval of Neediss. Supply Instrument Co., Ltd..

www.neeniss.com
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Verification Report of Ambient Air Sampling

PM U onsite utm: Report No : 6602005
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Feb-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUD452
Environment :
Humidity{%RH) : 53 Temperatur:e (°c): 241 Pressure (mmHg) : 745

Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H, Serial No.164578

Leak Test : Pass
Diagnostic Check:
PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass X Pass Pass Pass Pass

_Result of Instrument Validation :

Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator (°C ) Instrument Refference
Setpoint | -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 isinn2 329
Filter i -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode : AMB Flow Device
Flowset:  16.67 LPM

‘Avg.Pressure at Ref. : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator{Avg.10). Flow Difference
16.67 LPM 16.64 LPM 0.03 LPM
Engineer : Sivivt Bt~ Neediss Supply Instruimm&(ﬂy;.ud. %
Sirirat Poonlak . Sarawut Keawsrinual
Issu Date:. 1-Feb-23 Date: 1-Feb-23

This report not be reproduced except infull swithout the written :nppmvﬂ of Neediss Supplr lnstrument Co., Lud.

1 www neediss.com
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Verification Report of Ambient Air Sampling

PM [ Onsite UTM » Report No : 6602006
Instrument : PM-2.5 Sampler SINGLE ‘Validation Date: 1-Feb-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO479
Environment :
Humidity(%RH) :: 52 Temperature (°C ) : 241 Pressure (mmHg) : 745

Reference Standard:

Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578

Leak Test : Pass

'Diagnostic Check: o )
PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %

Pass Pass Pass Pass Pass Pass

Result of Instrument Validation :

Calibrator Simulator ‘ Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading{ Avg.} TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode : AMB Flow Device
Flow set : 16.67 LPM

Avg.Pressure at Ref. : 746 mmHg.
Flow Measure {Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.73 LPM -0.06 LPM
S Neegiss
T— SaA RAw, . Nesdiss Supply %nmxmreg? Eo..Ltd %L
Sirirat Poonlak . Sarawut Keawsrinual
Issu Date® 1-Feb-23 Date: 1-Feb-23

-This report not be reproduced except infull,wvichour the written approval of Néediss Supply instrumcm Cn T.ed.

Www.nesdiss.com
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Verification Report of Ambient Air Sampling

PM U onsite utM: Report No : 6602009
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Feb-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO483
Environment :
Humidity{%RH) 4 50 Temperature (°C) : 23.8 Pressure (mmHg) : 745

Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H, Serial No.164578

Leak Test : Pass

Diagnostic Check:

PM-10 inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %

Pass Pass Pass Pass Pass Pass

Result of Instrument Validation :

Calibrator Simulator Temperature Measurement

Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode 3 AMB Flow Device
Flowset: 16.67 LPM
Avg.Pressure at Ref. : 746 mmHg.

Flow Measure (Avg.) Flow Calibrator(Avg.16} Flow Difference
16.67 LPM s 16.75 LPM -0.08 LPM
SNeegiss
— o s 4 5
Engineer : Siﬁ\/\/mn&. . Neediss Supply inb’“‘;&%?&‘egg"l'td %’
Sirirat Poonlak Sarawut Keawsrinual

Issu Date: 1-Feb-23 Date: 1-Feb-23

This report not be repreduced except infullwithicut the written approval of Neediss Supply Instrument Co., Led.

www.neediss.com

L s




s I LEFEn dfa dwwa e Suasguldun [70e
@ fy need[s Neediss Supply Instrument Co., Ltd.

536 TOEAMAUA T BRIIUNLA VERURER GTITRY T01ES 535 So Bongikkhos T Bongkhoe Bongknoe Bangkok

BO2-29480-2 Fax - A

Verification Report of Ambient Air Sampling

pM [ Onsite UTM: Report No : ; 6602008
Instrument : PM-2.5 Sampler SINGLE I Validation Date: 1-Feb-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO480
Environment :
Humidity(%RH) : 51 Temperature (°C) : 23.9 Pressure (mmHg) : 745

Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial No.091109269

Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578

Leak Test : Pass

Diagnostic Check:

PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %

Pass Pass Pass Pass Pass Pass

Result of Instrument Validation @

Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C } Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading{ Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5

Flow Control :
Calibration mode : AMB Flow Device
Flow set: 16.67 LPM
Avg.Pressure at Ref.: 746 mmHg.

Flow Measure (Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.67 LPM 0 LPM
Engineer ; &N'CM . Needias Supply InstrurppibOlLid.
: Sirirat Poonlak Sarawut Keawsrinual
Issu Dates” 1-Feb-23 Date: 1-Feb-23

" This report not be reproduced except infullwithout the written approval of Neddtiss Supply Instrumisit Co., Lid, .
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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 Flov_z Meter (Drycal)
Manufacturer : Mesalabs

3\1% Maodel 3 Defender 520-H

= Serial Number ;164578

ID. Number LONA

Environmental Conditions

Ambient Temperature ¥ 23°Cct 2°C Received Date © 04 May 2023

A Relative Humidity Y 50% T15 % Calibration Date © 04 May 2023
= Location of Calibration ¥ In-Lab Recommend Due Date : 04 May 2024
= Calibration Procedure ¢ SP-CPM-04-13 Date of Issue : 05 May 2023

-
1
¢

I
I
A

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system

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

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to lhe calibration of the item described above as
A received.Qur decision rule is to contact the customer if the item pass and fail calibration when the resuits
include the uncertainties and the customer must determine if the results meets their needs.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

£ reproduced except in full without written approval of SP Metrology System (Thailand). H

Calibrated by : Mr.Jirasak Pumbut Approved by

Calibration Officer (Mr.Prayoon Topart)




é‘y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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ANSI Nalignat Accreditation ﬂg“«ff
~ ACCREDITED
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DT

CALIBRATION AND

DIMENSIONAL MEASUREMENT
c 5

Calibration Report

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 Jul 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 - Miracle International Technology Co. Ltd.

Mesal.abs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (ISO1 7025)
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Result of Calibration

Certificate No.: SPR23050051-1 Page : 3 of 3

Range : 0 to 30 L/Min Resolution - 0.0001 L/Min

A ‘Function :  Air Flow Measurement . Unit : L/Min

uopy |

1
i

Calibration uucC Standard uucC K Factor Uncertainty
Point Reading Reading., Error Value (£)

=

oy

enij

U

g

Zd

5.0 4.9722 4.9752 —0.0030 1.00060 0.050

©

nuj

10.0 10.296 10.325 —-0.029 1.60282 0.10

A

I3

15.0 15.076 15.037 0.039 0.99741 0.20

20.0 20.331 20.274 0.057 0.99720 0.20

3 oeuer jusgn

_ Note:
R The result of calibration was found accurate as show on date and place of calibration only.
P This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
G The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the
s standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %
e — End of Certificate -

SENTLERINEE MMM
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Calibration Certificate ID
TH2004-046-032224-ACC-TH

Mettler-Toledo (Thailand) Limited
846/4 - 846/5 Lasalle Road

Bangna Tai, Bangna, Bangkok 10260
THAILAND

www.mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: EnviLab Co., Ltd.
Address: 540, 540/1 Soi Bang Khae 7 ,BangKhge
City: Bang Khae Contact: Phongsiri Jittawimo
Zip / Postal; 10160
State / Province: Bangkok
S T
o] 3J3 2 9‘3 5114 6|D
Weighing Device
Manufacturer: Mettler Toledo Instrument Type: 4 (LR U .
Model: XPR2 Asset Number: L ELABRALANCEND? sy =
Serial No.: C011158261 Terminal Model: PRY
Building: Lab Terminal Serial No.: C011158261
Floor: 3 Terminal Asset No.: N/A B
Room: B-304 Balance Room

Readability (d)

0.000001 g

Procedure

Calibration Guideline;
METTLER TOLEDO Work Instruction:

EURAMET cg-18 v. 4.0 (11/2015)
CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefore, results for As Left correspond to As Found.
The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommodate specific calibration conditions.

Temperature
Start: 23.7 °C End: 23.6 °C

Humidity

As Found Start: 53.6 % End: 54.8 %

As Found Calibration Date: 22-Mar-2024 Calibrator: &Am ) : P

As Left Calibration Date: N/A IT

Issue Date: 24-Mar-2024 Surachai Pidkanpai
Approved Signatory:

Zshoorr

Technical Manager / Head of Calibration Center

Software Version: 1.23.2.283 ©METTLER TOLEDO

Report Version: 2.19.3
Form Number: F103C

This is an original document and may not be partially reproduced with|

written permission of the issuing calibration laboratory.




Calibration Certificate ID METTLER TOI_EDO Service

TH2004-046-032224-ACC-TH

Measurement Results

Repeatability
TestLoad: 1g
| As Found I As Left © As Found
1 1.000005 g N/A AsLeft 1 (Test Point)
- 11 [y e
2 1.000005 g N/A | R
3 1.000005 g N/A
4 1.000005 g N/A
5 1.000007 g N/A
6 1.000005 g N/A
7 1.000006 g N/A
8 1.000006 g N/A
9 1.000005 g N/A |
10 1.000005 g N/A '
standard 0.0000007 g N/A
Deviation
8
The "d" in the graph represents lhe readabilily of the range/interval in which the
test was performed.
The resulls of lhis graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Testload:1g
Position As Found ] As Left 3|4
1 1.000005 N/A
2 — 1d 1d
2 1.000007 g N/A
3 1.000006 g N/A )
4 1.000006 g N/A | \’/
5 1.000006 g N/A 2d 1d
— 2|5
Maximum :
Deviation 0.000002 g N/A | As Found
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.2.283 © METTLER TOLEDO
Report Version: 2.19.3 This is an original document and may not be pzruall, reproduced with

Farm Number: F103C written permission of the issuing cahbralicn Iaboratory




Calibration Certificate ID METTLER TOLEDO Service

TH2004-046-032224-ACC-TH

Error of Indication

As Found
Reference Value | Indication | Enmor of Indication | k
11 0.000000 g 0.000000 g 0.000000 g 1' 0.0054 mg L2 |
2 0.001002 0.001003 g ~ 0.000001 g 0.0056 mg [ 2
3 0.005002 g 0.005002 g ~ 0.000000 g 0.0056 mg 2
4 0.010003 g 0.010003 g ~ 0.000000 g 0.0073 mg 2
5 0.020002 g 0.020003 g ~0.000001 g 0.0090 mg 2
61 0.050002 g 0.050002g | 0.000000g 0.011 mg 2
7 0.100004 g 0.100005 g ~ 0.000001 g ; 0.015 mg 2
8 05000039 | 0.500005 g ©0.000002 g ' 0.023 mg 2
9t 1.000008 g 1000007 | 0.000001g 0.027 mg 2
10 1500011 g "~ 1.500009 g ©-0.000002g 0.049 mg 2
191 2.000017 ~ 2.000015g.  -0.000002 g 0.036 mg 2

The calculated uncertainty was replaced by the CMC (Calibration and Measurement Capabilities) value because the calculated uncertainty
was smaller than the CMC value.

0.08
& AsFound
0.04
i ¢ AsLeft

g o0 |
s |
Qo |
_‘§ 5 - i AT, I ; For improved legibility of the graphics
e 2 A S ks ") only increasing measurement points
s [ are shown and measurement points
5 | | close to zero are not displayed.
t  -0.02- t
w

-0.04 =

0,05 e

0 0.5 1 1.5 2
Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k— which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

The results of this calibration certificate relate only to the calibrated item.

Software Version: 1.23.2.283 DMETTLER TOLEDO
Report Version: 2.18.3 Tris s an onginal document and may not be partially reproduced wit

Form Number: F103C writen permission of the issuing calibralion laboratory,




e s oo METTLER TOLEDO Service

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration laboratory.

Weight Set 1: OIML E2

Weight Set No.: WS83 Date of Issue: _27-Jul-2023

Certificate Number: C321203759-1 Calibration Due Date: 24-Nov-2024

Thermo Hygrometer

Equipment No.: IN305 Date of Issue: 11-Oct-2023
Certificate Number: SG-H-00655/66 Calibration Due Date: 08-Oct-2024
Remarks

FACT adjustment functionality activated
Equipment condition: Good

Next calibration according to customer's procedure
Calibration data not decide by calibration laboratoy

End of Accredited Section

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

Sofiware Version: 1.23.2.283 © METTLER TOLEDO
Repori Version: 2,16.3 This is an original document and may nol be partially reproduced wi

Ferm Nuniber F103C written permission of the issuing calibralion Iaboratory.




Calibration Certificate ID
TH2004-046-032224-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.0-10°/K
Temperature range on site for the evaluation of the measurement uncertainty in use: 4K
Linearization of Uncertainty Equation
As Found
1 | 0.000001 g 21g U¢=0.0016 mg + 0.0148 mg/g - R N/A

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication

|

As Found As Left
0.000210 g 0.0016 mg 0.76% . N/A N/A
0.002100 g 0.0016 mg 0.078% N/A N/A
0.021000 g 0.0019 mg 0.0091% N/A N/A
0.210000 g 0.0047 mg 0.0022% N/A N/A
2.100000 g 0.033mg 0.0016% N/A N/A
0.04 e GG
E it . ] ?E 504 ',. ....................
z L z ¢
g o2 e g !
P=3 “_—’ S 1
g g o 40 ‘.\
£ om s £ 20 \\
el S
o o e
25 50 75 100 0.060GC* 0.00901 0.0007  C.0Dt 0.01 G.1 1 10
Weighing Range [%] Reading [g]
As Found As Left
Software Version: 1.23.2.283 © METTLER TOLEDO
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Attachment to Calibration Certificate: METTLER TOLEDO S \ P
TH2004-046-032224-ACC-TH erv;@e

GWP® Certificate

GWP®
Certificate

As As
Found Left

The weighing device meets the given The weighing device meets the given
process requirements. process requirements.
Tests Performed: As Found B As Left @ No adjustments/modifications made. As Left results

correspond to As Found.

Process Requirements

Weighing Tolerance: 1% I Smallest Net Weight: 0.010000 g Safety Factor: 2

Safe Weighing Range

Weighing Tolerance: 1%

Safe To Weigh

Weighing Range ] Cagacity

0.000001 ¢ 0.0001622 0.010000 g
Readablity Smatiest Nat Weight
Awimum
Welght
Dotermrined

While the values in this graph reflect the actual calibration results, the measurement uncerlainty curves are simply a visual representation. This graph reflects As Lefl testing. unless only As Found
was performed.

Soflware Version: 1,23.2.283 © METTLER TOLEDO
Report Version: 2.19.3 This is an original document and may not be partially reproduced w|

Form Number: F103C written permission of the issuing calibration laboratory.




Attachment to Calibration Certificate: METTLER TOI-EDO Servigg

TH2004-046-032224-ACC-TH
GWP® Certificate

Minimum Weight

As Found Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor

Tolerance 1 2 3 ]
| 01% I 0.0016436g 0.0033373 g 0.0050834 g 0.0087427g
| 02w 0.0008157 g 0.0016436 g 0.0024841 g 0.0042036 g
i _______________ 05% 0.0003248 g 0.0006516 g 00009803 |
| % 0.0001622g 0.0003248 g 0.0004880 g 0.0008157g N
i_ 2% 0.0000810 g 0.0001622 g 0.0002434 g 0.0004063 g 0.

5% 0.0000324g 0.0000648 g 0.0000972 g 0.0001622g |  0.0003248 g

« Pass: The determined minimum weight meets the requirement for the smallest net weight.
As Left Minimum Weight Table

Minimum weights for different weighing tolerances and safety factors

Safety Factor
Tolerance 1 2 3 5 | 10
| oa% 0.0016436g |  0.0033373 g 0.0050834 g 0.0087427g |  0.0190016g |
| 02% 0.0008157g |  0.0016436 g 0.0024841 g 0.0042036 g 0.0087427 g
BN T B T T T T T T
; 1% 0.0001622 g 0.0003248 g 0.0004880 g 0.0008157 g 0.0016436 g
| 2% | 0.0000810g 0.0001622 g 0.0002434 g 0.00040639 0.0008157g |
} " 5% | 0.0000324g 0.0000648 g 0.0000972 g 000016229 0.00032489 |

« Pass: The determined minimum weight meets the requirement for the smallest net weight.

At these net minimum weight values, the measurement uncertainty of the weighing device is equal to or less than 1/1 (no safety factor), 1/2,
113, 1/5, or 1/10 of the required tolerance. The values are calculated with k = 2 and based on the linear formula of the measurement uncertainty

of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.

2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Software Version: 1,23.2.283 © METTLER TOLEDO {4

Report Version: 2.19.3 This is an original docurment and may not be partially reproduced wiy
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Attachment to Calibration Certificate:
TH2004-046-032224-ACC-TH
GWP® Certificate

METTLER TOLEDO Service

Measurement Results

Results Summary

Repeatability | Error of Indication
As Found v v J
— . | _ __V’ " J' ]
" = Passed
¥ = Failed

A\ = Safety Factor not met

Repeatability

TestLoad: 1g

As Left

| Std. Deviation Result

As Found

Tolerance Control Limit | Std. Deviation
0.1% 0.0000050 g | v v
0.2% 000001009 | | v v
0.5% 0.0000250 g | v v
0.0000007 g e - 0.0000007 g
1% 0.0000500 g _ v v
2% 0.0001000 g | v v
5% 0.0002500 g v v

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Eccentricity

TestLoad: 1g

Control Limit |
0.1% 0.000500 g v v
0.2% 0.001000 g v v
0.5% 0.002500 g v v
- — : 0.000002 g e — —] 0.000002 g
1% 0.005000 g - v v
2% 0.010000 g v v
5% 0.025000 g v v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Software Version: 1.23.2.283 ©® METTLER TCLEDO

Report Version: 2.19.3 This is an original document and may not be partially reproduced wr

Form Number: F103C writlen permission of the issuing cahbration laboratory.




Attachment to Calibration Certificate:
TH2004-046-032224-ACC-TH

GWP® Certificate

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value | Error

Control limits for various weighing tolerances

0.000000g | 0.000000g |  N/A N/A N/A N/A N/A NA
0.500003g | 00000029 | 0000250g | 0.000500g | 0.001250g | 0.002500g | 0.005000g | 00125009 |
10000089 | -0.000001g | 0.000500g | 0.001000g | 0.002500g | 0.005000g | 0.010000g | 0.025000g |
15000119 | -0.000002g | 0.000750g | 0.001500g | 0.003750g | 0.007500g | 0.015000g | 0.037500g
20000179 | -0.000002g | 0.001000g | 0.002000g | 0.005000g | 0.010000g | 0.020000g | 0.050000g
[ Reslie R I v v V¥ v v

As Left

Reference Value ! Error 0.5%
0.000000 g 0.000000g |  N/A N/A N/A N/A N/A NA
0.500003 g 0.000002g | 00002509 | 0.000500g | 0.001250g | 0.002500g | 0.005000g | 0.012500g |
10000089 | -0.000001g | 0.000500g | 0.001000g | 0.002500g 0.005000g | 0.010000g | 0.025000g
X ' 00007509 | 0.001500g | 0.003750g | 0.007500g | 0.015000g | 0.037500g
2000017g | -0.000002g | 0.001000g | 0.002000g | 0.005000g 0.010000g | 0.020000g | 0.050000g |
| Rt R v v_ | ¥ v

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Software Version: 1.23.2.283

© METTLER TOLEDO
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MIRACLE INTERNATIONAL TECHNOLOGY CO.LTD

214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160
Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th

oo RN N

CALIBRATION CERTIFICATE

Certificate No. : 1.202306169-001
Date Issued : 30-Jun-23

Customer : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,Bangkok, Thailand 10160

Equipment : Temperature Calibrator
Manufacturer : Digicon

Model : CC-VTR-SH

Serial No. + 091109269

ID No./Tag No. HIES

Date Received : 21-Jun-23

Date Calibrated : 24-Jun-23

Calibrated by : Ms. Sunisa Pinklao

Calibration Method or Calibration Procedure Used

In-house method : CP-126 base on EURAMET/cg-11 by direct measurement with Reference Multi Meter

This certificate is traccable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Caljbration

The reported uncertainty of measurement was based on standard uncertainty multiplied by a

coverage factor k =2, pro-viding a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED
Approved by 60:‘027 Ul‘)\a[:

( Mr. Sarayuth Tochua)

Page 1 of 2




Certificate No. : 1.202306169-001
Environment : Ambient Temperature 23+2)°C

Relative Humidity : (50 £ 15)%RH

Function : Temperature Simulate (Thermocouple Type K)

Calibration Standard . -
. Error + Uncertainty Lorelance limit
Point Value
-18.0 °C -17.71 °C -0.29 °C 0.29 °C -18.75°C ~ -17.25°C
0.0 °C 0.24 °C -0.24 °C 0.29 °C -0.75°C ~ 0.75°C,
50.0 °C 50.25 °C -0.25 °C 0.29 °C 49.25°C ~ 50.75°C
500.0 °C 500.21 °C -0.21 °C 0.38 °C 499.25°C ~ 500.75°C

1100.0 °C 1100.19 °C -0.19 °C 0.52 °C 1099.25°C ~ 1100.75°C

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated:

Measurement Standards Used & Traceability :

The International System of Units (ST) through

NA Cal. Certificate No. E1U224859 for Multi-Product Calibrator Serial No. 9115027, Due 24-Oct-23

End of Certificate

Page 2 of 2
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536 WHINILA 7 UEHILNLA (ALNLA IAY 10160 535 5ol Bongkhae 7 Barigkhoe Bungkhoe Bangkok: &1

1gtin fida dwwane SusEziiui <ain
Neediss Supply Instrument Co.. Ltd.

Tal, 02-802-3980-2 Fex. 02-802-3988 Elnfosneodiss.com

[EERA ]

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6702003
Calibrated Date: 1-Feb-24

Ppm O onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100E

Manufacturer AP!

S/N: ESOAI100E01218

Calibration System .

Cglibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 - PPM
- SIN:792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM -
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature °C Humi_dity: 62 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) {ppb) {(ppb) ({ppb)
Before 0.0 0.8 0.8 400.0 395.0 - -0.6
After 0.0 0.5 0.5 400.0 402.0 0.2
Single Point Calibration Chart
500
400 /;i
i) -
[« %
= 300 . ~—&— Before
o E
E /
@ 200 / »--- After
o4
100 )
0 -/ .
0 Reference (ppb) 400

This report shall not be reproduced except infullwithout the written approval




ﬁ?‘\ n eedlss B dFa et Sudaagliuni <afin

s e : Neediss Supply Instrument Co., Ltd.
536 TRULUNUA 7 UNLNUA WIALAWUR (MEMNY iBY%0 536 Sol Bangkhoe 7 Bangkhoe Bangihos Bongkok
Tel. 02-802-3980-2 Fex 02-802-3988 Elnfoenoodiss.com

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6702003
Calibrated Date: 1-Feb-24
PM O oOnsite

i Paie:2/2
Date 1-Feb-24
Time 13:10
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <02 PPB - 08 0.2
Sampie Flow 650 (+/- 50) cc/min 663 659
PMT Detector 0 - 5000 mv 36.5 345
Norm PMT Detector 0 - 5000 mv 34.1 328
HVPS 400-900 constant \' 719 648
DCPS ~ |2500 (+/- 200) mv z =
RCELL TEMP 50 (+- 1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 341 327
PMT TEMP 7 (+-1) : Dreegee C 8.0 8.0
UV lamp 1000-4800 mvV 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 1140
STR. Light (Zero Gas) <100 PPB 29 29
Dark PMT (-50) - (+200) mv ©447 447
Dark lamp (-50) - (+200) mv g 51 5.1
SAMP PRES 20-30 contant IN-Hg-A 28.1 27.8
PMT Volts 2000 (+/- 500) mv 2004 2020
S02 Conc 1000 (+/- 250) . PPB 1002 1010
S02 Slope 1 (+- 0.3) - 5 0.920 " 0.866
-|s02 Offset <250 ° mv : 65 130.1
Stability at Zero <02 PPB 0.1 . 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Zero Gas (0.00 PPB) 0 ppb 08 0.5
Span Gas (400 PPB ) 400 ppb 395.0 402.0 + 5% of Range

Calibrate By.: Approve By : %

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

This report shell not be reproduced except infullwithout the wriften epprovel of
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536 TOENAIUA 7 WATLFNIA IANTUA NFa0A3Y 10160 S36 Sol Bongkhoe 7 Bongktice Bangkhoa Bangkok
Tel 0D2-802-3980-2 Fex. 02-802-37988 Einfo@neediss.com
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-86702004
Calibrated Date: 1-Feb-24

PM [ Onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100E S/N: ESOAI100E01225

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 S0O2 Conc 45.59 PPM
S/N: 644 CO Conc 4507 PPM: -
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__26.6 _ °C Humidity: 62 %RH
Calibration Report
" Zero ' Span °
Status Reference Reading Drift Reference Reading . DFift% -
(ppb) {ppb) (ppb) (ppb) {ppb) 2
Before 0.0 0.9 0.9 400.0 394.0 -0.8
After 0.0 0.6 06 400.0 402.0 0.2

Single Point Calibration Chart

500 1

400

300 —ai— Before

N

0

X

Reading {(ppb)

After

Reference (ppb) 400

This report shell not be reproduced except infullwithout the written epprovel o
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-56702004
Calibrated Date: 1-Feb-24

& pm

O oOnsite

1-Feb-24
Time 13:10 p
|Range 50 - 20000 PPB - 500 500
Stability (Zero Gas) <0.2 PPB 086 02
Sample Flow 650 (+/- 50) cc/min 663 659
PMT Detector 0 - 5000 mV 36.5 345
Norm PMT Detector 0 - 5000 mV 341 328
HVPS 400-900 constant \' 719 648
DCPS 2500 (+/- 200) mV . - -
RCELL TEMP 50 (+- 1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 341 327
PMT TEMP 7 (+1-1) Dreegee C 8.0 8.0
UV lamp 10004900 mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 114.0
STR. Light (Zero Gas) <100 .PPB .- 29 29
Dark PMT (-50) - (+200) mV 447 47
Dark lamp (-50) - (+200) mv a1 5.1
SAMP PRES 20-30 contant IN-Hg-A 281 278
PMT Volts 2000 (+/- 500) mvV 2004 2020
802 Conc 1000 (+- 250) PPB 1002 1010
502 Slope 1 (+- 0.3) - 10,920 0.866
S02 Offset < 250 mV i 65 1301
Stability at Zero <02 PPB 0.1 01
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Zero Gas (0.00 PPB) 0 ppb 0.9 0.6
Span Gas (400 PPB ) 400 ppb 394.0 402.0 + 5% of Range
Calibrate By : Approve By . %
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Feb-24 Date: 1-Feb-24

This report shell not be reproduced except infullwithout the written gpprovel of
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Neediss Supply Instrument Co.. Ltd.

536 WELANNA 7 Wi viA WALNEA NN 10160 536 Sl Bangkhoe 7 Bangkhoe Bangkhoe Bangkok E
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6702005
Calibrated Date: 1-Feb-24

PMm 1 Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API .
Model: 100E SIN: ESOAI100E01108
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101, NOx Conc 45.50.- - PPM
SIN: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 - S$02 Conc 45.59 PPM
SIN: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature °C Humidity:_ 62 %RH
Calibration Report
Zero Span
Status [ Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) {ppb} (ppb)
Before 0.0 1.5 1.5 400.0 412.0 1.5
After 0.0 08 0.8 400.0 403.0 0.4
Single Point Calibration Chart
500 1
400 A
= ,,
g s
a 300 —a—— Before
g /“!
§ 200 : € After
e . //
100 _
0 /
JRY Reference (ppb) 400

This report shell not be reproduced except infullwithout the written approvel
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6702005
Calibrated Date: 1-Feb-24

PM O onsite

Pai_e:m
Date 1-Feb-24
Time . 13:10
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <02 PPB ' 0.6 02 i
Sample Flow 650 (+/- 50) cc/min 663 659 ’ |
PMT Detector 0 - 5000 mv 365 345 !
Norm PMT Detector 0 - 5000 mV 34.1 328
HVPS 400-900 constant v ¥ 719 648
DCPS 2500 (+/- 200) mv e =
RCELL TEMP 50 (+-1) Dreegee C 50 50 ;
BOX TEMP 20-40 Dreegee C 34.1 327 '
PMT TEMP 7 (+-1) Dreegee C 8.0 80 _
UV lamp 10004900 mv 4034.0 40340 '
Lamp Ratio 30-120 % 114.0 114.0 |
STR. Light (Zero Gas) <100, - : . PPB 29 29 : _ i
Dark-PMT (-50) - (+200) mv 447 47
Dark lamp (-50) - (+200) mv 51 5.1
SAMP PRES 20-30 contant IN-Hg-A ' 281 27.8
PMT Volts 2000 (+/- 500) mv 2004 2020 i
S02 Conc 1000 (+/- 250) PPB 1002 1010
SO2 Slope 1 (+- 0.3) s : - 0.920 0.866
S02 Offset < 250 mv 65 130.1
Stability at Zero <02 PPB 0.1 01
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Zero Gas (0.00 PPB) 0 ; ppb 15 0.8
Span Gas (400 PPB ) 400 . ppb 4120 403.0 + 5% of Range

Calibrate By : Approve By : /é

Sirirat Poonlak Sara\;vut Keawsrinual
Date: - 1-Feb-24 - Date: 1-Feb-24

eneediss

TR %
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- Neediss Supply Instrument Co., Ltd.
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SO02 Analyzer Verification Test Report

Calibration Report No.: ES-S6702006
Calibrated Date: 1-Feb-24

PM O oOnsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer Environnement SA.,France
Model: AF22e S/N: NSOESAAF32E454

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 “p NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 ' S02 Conc 45.59 PPM
S/N: 644 . . CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 267 °C Humidity:__ 62 %RH
~ Calibration Report
Zero __Span
Status Reference Reading . Drift Reference Reading Drift%
(ppb) (ppb) {ppb) {ppb) (ppb) :
Before|. . 0.0 1.3 1.3 400.0 3940 -0.8
After 0.0 0.2 0.2 400.0 402.0 0.2

Single Point Calibration Chart

500 -
400 _ ‘. .
300 - fj/j‘ ~—i—— Before
20;) / ~~=--- After
100 / : '

0 /

0

Reading (ppb)

Reference (ppb) Q0

This reacrt shal net be reproducad eveept infullviihout the wiltten approval
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6702006
Calibrated Date: 1-Feb-24

pm O Onsite

Analyzer Signal Values

AR
e

Page:2/2

Date

131 1:do| |

1-Feb-24

Qption

0.00

+5 V Sensor

+4 V

4068

+33V

33

+24 V

+12V

11.9

+5V

I UV tamp

443

3[<|<|<

+24 Vv

OpticalBench =

Dark UV sig.

Dark PM sig.

88

UV ref,

PM ref.

0

mV

UV sig.

PM sig.

138.6

mV

Ref.ratio

Meas ratio

0.34

Mean sig. -

Raw trend

11

Raw sig.

inst.meas.

22.8

. ppb

i UV Lamp

HV PM

2626.80

mV

R e L

T A U

Internal. Temp.

Chamber T.

50

deg.C

Gas Pr.

Pump Pr.

355.5

hPa

Flow

Calibrate By:

Date:

iz repurt ehal

Approve By :

t
H

™

¥

5%

Sirirat Pooniak
1-Feb-24
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SO02 Analyzer Verification Test Report

Calibration Report No.: ES-S6702007
Calibrated Date: 1-Feb-24

pm O oOnsite

Instruments Information Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e 2

Manufacturer Environnément SA.,France
S/IN: NSOESAAF32E453

Calibration System

e Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 . PPM
SIN: 792 NO Conc 45.50 ‘PPM
ZERO AIR Genearator ZAG7001 S0O2 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 267 °C Humidity:~ 61 %RH
Calibration Report
Zero Span
Status | Reference Reading Dnft Reference Reading Drift%
{ppb) (ppb) {ppb) (ppb} (ppb)
Before 0.0 1.0 1.0 400.0 388.0 -1.5
After 0.0 0.4 0.4 400.0 400.0 0.0
Single Point Calibration Chart
500 1
400 —X
= i
Q. L
& 300 s —a—— Before
e : i
® 200 x--- After
© /
100
0 /
0 Reference (ppb) 400

This report shall not be reproduced except infullwithout the wnifen approvael
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6702007
Calibrated Date: 1-Feb-24
PM O onsite

Option 0.00 mV +5 V Sensor 5 \%

+4-\/ 4068 mVv +3.3V 3.3 \"
|24 v 24.1 Vv +12V 119 v

+5V 5 \'2 1 UV lamp 443 mA

1+24 V 1.2 A

Dark UV sig. 0 mV Dark PM sig. 88 mV

UV ref. 0 mV . PM ref. -0 mV

UV sig. 241 myv PM sig. "1386 mV

Ref.ratio 0 Meas ratio” 0.34

Mean sig. 0.7 Raw trend 11

Raw sig. 24.4 ppb inst.meas. 228 ppb

| UV Lamp 447 mA HV PM 2626.80 mV

Internal Temp. 31.9 deg.C Chamber T. 50 deg.C

Gas Pr. 970 hPa Pump Pr.~ 355.5 hPa

Flow 18.7 I/h ’

Calibrate By : Approve By : % -
. Sirirat Poonlak - Sarawut Keawsrinual
Date: 1-Feb-24 ; Date: 1-Feb-24
&ne %f ) ! =3
Kaediss Supply Instrisnent So..Lid

This report shall not be reproduced except infullwithout the written epprovel o
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702001 Page:1
Calibrated Date: 1-Feb-24

PM = Onsite

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: T200 S/N: ENOAIT20002469

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
S/N: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EBO0160267
Environment: Temperature__24.7 °C Humidity:_ 65 %RH
Calibration Check ( Before adjust )
Zero Span
GAS | Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) - (ppb) (ppb) - (ppb) Drift%
NO 2.7 0.0 - 2.7 386.6 400.0 -1.7
| NO, 1.3 0.0 13 94 0.0 1.2
NOx 4.0 0.0 4.0 396.0 400.0 -0.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.6 0.0 0.6 403.0 400.0 0.4
NO, 0.2 0.0 0.2 2.0 00 - - 0.2
NOXx 0.8 0.0 0.8 405.0 400.0 0.6
Single Point Calibration Chart
450 -
g 400 /l B
< 350
g il
£ 300 —
b 250 e
14 /
5 200 T —— —
> 150
= 100 p e
% 50 4:0; i
o ¥
00 " - 400.0
NO Reference Vaiue (ppb)

This recert chell not be repreduced extar? Infullwithout the wiliten agproval




sneediss

sS Sup

S s
SUYL e

ply Imstrument Co., |

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702001 Page:11
Calibrated Date: 1-Feb-24
O -
Z PM Onsite
Page:2/2
: s R Note 1FG
13:30:00 AM

Range 0.00 - 500.00 PPB PPB 500 500
Stability {(Zero Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 505 - 480
Ozone Flow 60-90 cc/min 79 72
PMT Detector 0-5000 mV 26.2 293
AZERO -20-150 . mV 56.0 55.0
HVPS 400-900 constant Vv 755 755
DCPS 2500 +/- 200 mV - -
RCELL TEMP 50+/- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 30.2 32.0
PMT TEMP 7 +/-1 Dreegee C 72 72
1ZS TEMP 50+/- 4 Dreegee C - -
IMOLY Temp 315 +/- 5 Dreegee C 315.0 315.0
RCEL PRES 4-10"contant IN-Hg-A 4 5
SAMP PRES 20-30 contant IN-Hg-A 29 28"
NO Slope 1+/-03 0.880 1.118
Nox Slope 1+/-03 0.911 1.046
NO Offset -10 to + 150 mV 12.9 1l 23
NOx Offset -10 to + 150 mV 9.1
|Span and Cat Value: . .
Zero Value NO 0 ppb 27 0.6

NOx 0 ppb 4.0 0.8
Span Value NO 400 ppb 386.6 403.0

NOx 400 ppb 396.0 405.0

Calibrate By : Approve By : %
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Feb-24 Date: 1-Feb-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702002 : Page:1/1
Calibrated Date: 1-Feb-24

PM = Onsite

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E . S/N: ENOAI200E01526

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101. NOx Conc 46.50 PPM
S/N: 792 NO Conc 46.50 PPM
ZERO AIR Genearator ZAG7001 So2 Conc 45.59 PPM
S/N: 644 Cco 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__266 °C Humidity:_ 64 %RH
Calibration Check ( Before adjust )
Zero ' Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 28 . 0.0 2.8 410.0 400.0 12
NO, 0.8 0.0 0.8 3.0 0.0 0.4
NOx 3.6 0.0 3.6 413.0 400.0 16
Calibration Check ( After adjust) :
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 04 401.0 400.0 0.1
NO, 0.4 0.0 0.4 2.0 0.0 0.2
NOx 0.8 0.0 0.8 403.0 400.0 04
Single Point Calibration Chart
4507 413.0
g 400 —¥ 403.0
< 350 2
g 300 f;/
3 250 -
@ e
5 200 —7 — | -
> 150 "
© . .
g 100 7
‘ 50 :f/sy -
0 ¥ -
0.0 400.0
NO Reference Value (ppb)

This report shell not be reproduced except infullwithout the written approvel
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Calibration Report No.:
Calibrated Date:

O

Onsite

AP-N6702002
1-Feb-24

NOx Analyzer Verification Test Report

Page:1/1

' Pai_e:m y

Date 1-Feb-24
Time 13:30
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas)y <02 PPB 038 0.2
Sample Flow 500+/- 50 cc/min 470.0 476.0
Ozone Flow 60-90 cclmin 90.0 76.0
PMT Detector 0-5000 mV 248 19.6
AZERO -20-150 mv 1.7 73
HVPS 400-900 constant v 768.0 7140
DCPS 2500 +/- 200 mv - -
RCELL TEMP 50+/- 1 Dreegee C 503 50.3 I
BOX TEMP 20-35 Dreegee G 280 215
PMT TEMP 7 +l-1 Dreegee C 7.7 78
1ZS TEMP 50+/- 4 Dreegee C E E
MOLY Temp 316 +/- 5 Dreegee C 313.1 3150
RCEL PRES 4-10 contant IN-Hg-A 7.30 7.30
SAMP PRES 20-30 contant IN-Hg-A 314 313 !
NO Slope 1+/-0.3 0.647 0.963
Nox Slope 1+/-0.3 0.652 0.940
NO Offset -10 to + 150 mv 17.40 6.60
NOx Offset -10 to + 1560 my 24.10 12,70
Zero Value NO 0 ppb 238 0.4

NOx 0 ppb 36 0.8
Span Value NO 400 ppb 410.0 401.0

NOXx 400 ppb 4130 403.0

Calibrate By Approve By : %
Sirirat Poonlak Sarawut Keawsrinual
Date:- 1-Feb-24 ) Date: 1-Feb-24

This report shall not be reproduced except infullwithout the written apgroval ¢

(o

5 ot
WG




Uit fi8a dwwate Busmgidud Wae ;
Neediss Supply Instrument Co., Ltd. - g
Al 3G18G S54 Sci Bengkhce 7 Bongkhboe Ecngkhos Bangkek
EOFR@NeRU S8, CUM

gyheedes

335 ‘Cﬂ.._ﬂ SARFAN DA R ]
Tal, 02-RUZ-13980 -2 Fox,

NOx Analyzer Verification ;I'est Report

Calibration Report No.: AP-N6702003

Page:1/1
Calibrated Date: 1-Feb-24
pM . onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200A S/N: ENOAI200A02600
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 4559 PPM
SIN: 644 CO Conc 4507 PPM .
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__26.5 *C Humidity:_ 64 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) _(ppb) (ppb) (ppb) Drift%
NO 2.1 Q.0 2.1 380.2 400.0 2.5
NO, 0.8 0.0 0.8 13.8 0.0 18 .
NOx 29 0.0 2.9 3940 - 400.0 -0.8
Calibration Check ( After adjust)
; Zero G- s Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) -(ppb) (ppb) Drift%
NO 0.6 0.0 0.6 400.0 400.0 - 0.0
NO, 0.1 0.0 0.1 3.0 0.0 : 0.4
NOx 0.7 0.0 0.7 403.0 400.0 0.4
Single Point Calibration Chart
450 - o
o 400 548
€ 350 _ai
g 300 /“"r
o 250 —_—
o /
- 200 A R —
2 150
g 100 //
50 425
0 -{:
0.0 400.0
NO Reference Value (ppb) _
This report shall NoT B2 Tepranucad excar « fu,aiiiho T *he wititen approv
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702003 Page:1/1
Calibrated Date: 1-Feb-24
.
2 PM Onsite
Page:2/2
Test Function Value _Nonminal range ‘Aer | Nete
Date 1-Feb-24
Time ~ 11:20
Range 0.00 -~ 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <0.2 PPB. 0.8 0.2
Sample Flow 500+/- 50 cc/min 470.0 476.0
Ozone Flow 60-90 cc/min 90.0 78.0
PMT Detector *10-5000 mV 248 19.6
AZERO ~20-150 mV 17 %3
HVPS 400-900 conslant \ 768.0 714.0
DCPS 2500 +/- 200 mv - -
RCELL TEMP 50+/- 1 Dreegee C 50.3 50.3
BOX TEMP 20-35° Dreegee C 28.0 27.5
PMT TEMP 7 +1-1 Dreegee C 77 7.8
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 1315 +/- 5 Dreeges C 313.1 315.0
RCEL-PRES 4-10 contant IN-Hg-A 7:30 7.30
SAMP PRES 20-30 contant IN-Hg-A 31.4 313
NO Slope 1+/-0.3 0.647 0.963
Nox Slope 1+-03 0.652 0.940
NO Offset -10to + 150 mV 1740 6.60
NOx Offset -10to + 150 mv 2410 12.70
[Span and Cal Values' : 3 R i
Zero,Value NO 0 ppb 21 0.6
NOx 0 ppb 29 0.7
Span Value NO 400 ppb 380.2 400.0
NOXx 400 ppb 394.0 403.0
Calibrate By: ‘Approve By : % N
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Feb-24 Date: 1-Feb-24
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702004 _ Page:1/1
Calibrated Date: 1-Feb-24

O

PM Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer . Manufacturer API
Model: 200E S/N: ENOAI200E00579

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 So02 Conc 45.59 PPM
~ SIN: 644 CO Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267

Environment: Temperature__26.5 "C Humidity:__61 %RH

Calibration Check ( Before adjust)

Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) __(ppb) * (ppb) (ppb) Drift%
NO 2.7 0.0 - 257 411.0 400.0 1.4
NO, 0.9 0.0 0.9 - 30 0.0 0.4
NOx 3.6 0.0 3.6 414.0 ) 400.0 1.7
Calibration Check ( After adjust ) '
: Zero , Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(Ppb) (ppb) (ppb) (ppb) (ppb) - Drift%
NO 0.5 0.0 0.5 402.0 400.0 0.2
NO, 0.1 5, 00 - 0.1 2.0 0.0 ‘0.2
NOx 0.6 0.0 0.6 404.0 400.0 0.5
Single Point Calibration Chart
450 - 414.0

g 400 —¥ 404.0

= 350 /

£ 300 7

o 250 v =3

4 e

p 200 R E -

> . 150

g 100 /,./

. 50 3.5
e
0.0 ; 400.0
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702004 Page:1/1
' Calibrated Date: 1-Feb-24
d _
PM. Onsite
Date A 1-Feb-24
Time 13:25 .
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <0.2 PPB 05 0.2
Sample Flow 500+/- 60 cc/min 4740 441.0
Ozone Flow 60-90 . ccl/min 76.0 76.0
PMT Detector 0-5000 mV 245 §2:2
AZERO -20-150 mv 86 67.5
HVPS 400-900 constant A\ : 8339.0 836.0
DCPS 2500 +/- 200 my - 3 -
RCELL TEMP 50+/- 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 30.5
PMT TEMP 7 +I1 Dreegee C 7.0 i1
IZS TEMP  ~ 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee.C " 3150 314.4
RCEL PRES 4-10 contant IN-Hg-A 4.20 790
SAMP PRES 20-30 contant IN-Hg-A 29.9 28.6
NO Slope 1+-0.3 _ 1.256 1.032
Nox Slope 1+-0.3 1.232 1.048
NO Offset -10 to + 150 . mV 4.50 6.90
NOx Offset -10 to + 150 my -5.00 -1.50
Zero Value 0 ppb = 2.7
NOx 0 ppb 3.6 0.6
Span Value NO 400 ppb 411.0 402.0
NOx £ 400 ppb 4140 404.0
Calibrate By : : Approve By : %
Sirirat Poonlak "~ Sarawut Keawsrinual
Date: 1-Feb-24 Date: 1-Feb-24
e;; 'xu:, E ;;:
%‘*? i”*@ S
\*‘l; © g ﬁ i 3 EE ST
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702005
Calibrated Date: 1-Feb-24

PM O Onsite

Instruments Information

Page:1/1

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

Manufacturer API
S/IN: ENOAI200EQ1170

Callbratlon 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 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM

Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 26.5 °C, - Humidity:__60 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppD) (ppb) Drift%
NO 3.9 0.0 3.9 382.0 400.0 -2.3
NO, 19 0.0 1.9 7.0 0.0 0.9
NOx 5.8 0.0 5.8 389.0 400.0 -1.4
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(Ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 403.0 400.0 0.4
NO, 0.2 0.0 0.2 5.0 0.0 0.6
NOx 0.4 0.0 0.4 ) 408.0 400.0 1.0
Single Point Calibration Chart
450 -
o) 400 A4 <D
< 350 ’,/
2
oo
@ z= ——
% 200 <
o~ L s
1SS 150 7 '
8y 100 :
e 50 158 / '
0
0,00‘4’ . 400.0
' NO Réferénice Value (ppb)

This repc;r'r shall not be reproduced except infullwithout the written approvsi
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6702005 . Page:1/1
Calibrated Date: 1-Feb-24

pm U Onsite

Pai_e:2/2

Date . . 1-Feb-24

Time 10:10

Range 0.00 - 500.00 PPB PPB i ) 500 500

Stability (Zero Gas) <02 PPB 04 0.2

Sample Flow 500+/- 50 cc/min 482 494

Ozone Flow 60-90 cc/min 74 77

PMT Detector 0-5000 mv 51 26

AZERO -20-150 mVv 53.3 333

HVPS 400-900 constant \' 821 821

DCPS 2500 +- 200 mv 2556 2556

RCELL TEMP 50+/- 1 Dreegee G 50 50

BOX TEMP 20-35 Dreegee C 30.2 328
|PMT TEMP 7+ i . Dreegee C 75 75 T
1ZS TEMP" 50+/-4 Dreegee C - -

MOLY Temp 315 +/-5 Dreegee C 315.0 314.5

RCEL PRES 4-10 contant IN-Hg-A 38 ‘8:8 Bt
SAMP PRES 20-30 contant IN-Hg-A 30.2 318 i
NO Slope . o3’ 0.820 0.822

Nox Slope 1+/-03 0.854 0.858

NO Offset . -10 to + 150 mVy 17.8 17.8

NOx Offset ~ |-10to+ 150 my 5.0 5.0

Zero Value NO 0 ppb 39 0.2

NOx . ] ppb 5.8 0.4
Span Value NO 400 ppb 382.0 403.0
NOx 400 ppb 389.0 408.0

Calibrate By : Approve By : %

Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Feb-24 Date: 1-Feb-24
m -::h'.t ST U
e y 8
B b ey
e Neelibo
i P e, bid
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Airgas Specialty Gases

Alr as Airgas USA LLC
L 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO04NI9SE15A00V3 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:
———— e

Certification performed in accordance wilh "EPA Traceability Protocol for Assay and Cerification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using he 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 mixture: All concentrations are on a
mole/mole basis unless otherwise noted. The resulls relale only to the ilems tested, The report:shall not be reproduced except in full without approval of the laboratory. Do

Not Use This Cylinder below 100 psig, i.e. 07 megapascals. SPIT

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 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceable 03/24/2023

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration N ' Uncertainty Expiration Date
NTRM 210607-22 CC708067 48,41 PPM NITRIC OXIDE/NITROGEN +-1.2% Sep 21, 2025
PRM 12385 D887660 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 22,2022
GMIS 124206888104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 21, 2025
NTRM 160610-01 CC47313%6 49,02 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% Mar 22,2028
GMiS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Dec 21, 2026
CcO 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 to lhe GMIS used in the assay and not part of the snalysl&:

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 iS50 FTIR AUP2010245 NO2 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

-*7,7[ _//{U/ a /]/ S [ae cnsm‘ruaﬂé )

Approved for Release CERT 3082.08




THAT METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 341/23
Page : 1 of 5
Object : \ATailenTIAdAgRTiE NI ;‘
1
Manufacturer DYACON ?
i
Type : Data Logger MS-100 !
g
!
Serial No. 130152 ID No. : NWSDCMS 1200152 L
Customer Envilab Co.,Ltd.(Head Office) |

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.9 hPa

NATIONAL STANDARD WIND TUNNEL : Micromanometer Theodor Friednchs FC014 Serial.9310119
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460

e e e e e A 4 e

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) 8
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION
STANDARD THERMOMETER : Theodor Friedrichs : Dry No.8390/94 Wet No. 8389/94 i

STANDARD BAROMETER

Calibrated by : Neb{pyfbk

Mr. Watcharapol Subwat

Mcchanical Engineer




Calibrated by &

Mr. Watcharapol Subwat

Mechanical Engineer

THAL METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Wind Speed & Wind Divection Model WSD-1 F Certification No. 341/23

2 October, 2023 Serial No. 1226 Page : 2 of §
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
fUltmsonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | mV/Sec m/sec m/sec
1.00 = = = 0.7 0.30
3.02 - - 2 2.9 0.12
5.00 = - : 5.0 0.00
7.04 - - = 7.0 0.04
9.02 z N = 9.1 -0.08
11.01 z - - 11.0 0.01
13.01 - = - 13.1 -0.09
15.01 - - - 14.9 0.11
17.02 & - - 17.0 0.02
20.02 - - o~ 20.0 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 80
180
270




THA! METEFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Temperature Model TPH-1 C

Certification No. 341/23

2 October, 2023 Serial No. 6277 Page : 3 of 5
Standard Temperature Sensor Reading
Temp. Reading Correction
ic ‘c °C
45.2 45.2 0.0
311 31.2 -0.1
156.8 15.8 0.0

Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

Me
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THAI METEFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 341/23
2 October, 2023 Serial No. 6277 Page : 4 of §
‘ :
Standard Relative Humidity Senscr Reading !
Humidity Reading Correction ‘
% R.IL. % R.H. % R.H.

86.2 82.4 38

62.4 59.8 2.6

45.6 44.2 1.4

tf

ki

|

|

!

Calibrated by : H . i
(-)\\tkm < i

Te !

Mr. Watcharapol Subwat Met ‘
3

Mechanical Engineer i

d

:




Date of Issue 2 October, 2023 Certification No. 341/23

Page: Sof5
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THAI METEOROL OGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-23955-0469 .l

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 337/23
Page : 1 of 6
Object : witnsflonsmadngaiiasing
Manufacturer : Noval.ynx '
Type : Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2508
Customer ; Envilab Co.,L.td.(Head Office) ?w

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.5 hPa

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

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board i
N.LS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec ‘i
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) r

Serial Number 110730029 (sensor 120629586) !

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec { 1
STANDARD THERMOMETER : Theodor Friedrich : Dry N0.8390/94 Wet No. 8389/94 ‘F :
: Thermoschneider No.918802 .
STANDARD BAROMETER /Iji—ng!%[JBarometer Vaisalaf]‘é‘p
Calibrated by : “Q\t}m‘f“k Signéé; / : ,"@ 'L &
Mr, Watcharapol Subwat Mr. Risood Promisut 2 )

Mechanical Enginecr



Calibrated by :

Mr. Watcharapol Subwat

Mechanical Engineer

THAT METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI10WS2508 Certification No. 337/23
2 October, 2023 _ Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure ;.Vacumm Velocity Velocity Correction
m/sec . inches H20 | inches H20 | m/sec m/sec m/see
1.00 = 3 - -~ 04 0.60
3.02 - 7 3 3.0 0.02
5.00 Sl N s 4.7 0.30
7.04 - - - 7.0 0.04
9.02 - - 2 9.7 -0.68
11.01 F° 2 = 111 -0.09
13.01 - - = 12.9 0.11
15.01 - - - 15.0 0.01
17.02 R - - 16.9 0.12
20.02 - - - 20.1 -0.08

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 88
180
270

Nﬁbm:f@k




THAI METFOROLOGICAL DEFPARTMENT

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

The Result of Calibration

Sensor model EWSNVI10WS2508
Certification No. 337/23 :
2 October, 2023 Page : 3 of 6
Standard Barometer Tested Barometer ‘Correction
Pressure Pressure |
1005.63 1005.12 0.51
1006.25 1005.85 0.40 . :
1006.22 1005.81 0.41 }
1006.54 1006.00 0.54 f
i
1006.88 1006.30 0.58 |
1007.36 1006.80 0.56
1007.58 1007.12 0.46 ;
1007.52 1007.13 0.39
1005.60 1005.16 0.44 ; .
1005.84 1005.41 0.43 *
1006.28 1005.85 0.43
1006.60 1006.18 0.42 : '
1007.07 1006.67 0.40 ;
1007.26 1006.86 0.40 :
1007.38 1006.92 0.46 ¢
1005.50 1004.98 0.52 ' i
1005.83 1005.43 0.40 f
1006.55 1006.17 0.38 .-
1007.31 1006.86 0.45 '
1007.01 1006.64 0.37
Average

Calibrated by : NMT}OL

Mr. Watcharapol Subwat

Mechanical Engineer




THAL METEORCLOGICAL  DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 337/23
2 October, 2023 Page : 4 of 6

Standard Temperature Sehsor Reading

Temp. Reading Correction

i ‘c °c

45.2 45.4 -0.2

31.1 31.2 -0.1

15.8 15.9 -0.1

Calibrated by : .

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT |

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

The Result of Calibration

Sensor model EWSNVI110WS2508  Certification No. 337/23

2 Octaber, 2023 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity | Reading Correction i
% R.H. % R.H. % R.H. i |
86.2 81.6 4.6 I.
62.4 59.2 32 !
45.6 42.8 2.8

E

S

{

i

4

Calibrated by : N o L I
‘ i

Dt i

Mr. Watcharapol Subwat i

Mechanical Engineer




Date of Issue 2 October, 2023 Certification No. 337/23
Page: 60f6
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469 r

Calibration Certificate

Issued by : Calibration & Test Section’: Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 338/23 |
Page : 1 of 6 ” :
Object : wieailemmaingalisning
Manufacturer : NovalLynx :
Type L Data Logger 110-WS-25DL-D i
Serial No. EWSNV110WS2509 : |
Customer i Envilab Co. Ltd.(Head Office) . :

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae ) l
Bangkok 1C160, Thailand. B

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.8 hPa

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

- HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH) &

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec f ;

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

STANDARD BAROMETER /E'J@\al Barometer Vaisala

Calibrated by : Nﬁwak" Signgd : Z/ i
Mr. isoo&

Mr. Watcharapol Subwat romsu

Mechanical Engincer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVIIOWS2509 Certification No. 338/23

2 October, 2023 Page : 2 of 6 .
Standard HOOK GAGE NO. 14_125 TESTED ANEMOMETER i
Ultrasonic Anemometer | Pressure | Vacumin | Velocity Velocity Correction :
m/scc inches H20 | inches H20 | Y/scc m/sec m/see i
1.00 - - - 0.4 0.60 E
3.02 - - - 2.7 0.32
5.00 - - E 45 0.50
7.04 - - 7.0 0.04 |
9.02 - - 9.0 0.02
11.01 - . 1.0 0.01 *
13.01 - - - 13.0 0.0l !
15.01 - - - 150 0.01 E
17.02 . . - 17.0 0.02 [
20.02 - = - 20.1 -0.08 I
I
;
Wind Aloft Plotting Board. '
US.DEPARTMENT OF COMMERCE WEATHER BUREAU [
WIND DIRETION TESTED WIND DIRECTION :
) 5 3]

90 89

180 175

270 lggm

Calibrated by : HQWTOL

Mr. Watcharapol Subwat

T i 15 B, Ay e T e
- b [y - T L el g

Mechanical Engineer



THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509
Certification No. 338/23
2 October, 2023 Page : 3 of 6 :
|
Standard Barometer Tested Barometer Correction
Pressure Pressure ;
1005.63 1005.12 0.51 J
1006.25 1005.65 0.60 I
1006.22 1005.72 0.50
1006.54 1006.00 0.54
1006.88 1006.30 0.58 i
1007.36 1006.80 0.56
1007.58 1007.04 0.54 y
1007.52 1007.02 0.50 I
1005.60 1005.02 ' 0.58 ,
1005.84 1005.35 0.49 §
1006.28 1005.72 0.56
1006.60 1006.06 0.54 ;"
1007.07 1006.54 0.53 ;
1007.26 1006.73 0.53
1007.38 1006.86 0.52 b
1005.50 1004.98 0.52 !
1005.83 ' 1005.34 0.49
1006.55 1006.04 0.51
1007.31 1006.86 0.45 1
1007.01 1006.51 0.50 '
Average
Calibrated by : N@'\}‘@QSFO&
Mr. Watcharapol Subwal
Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS82509 Certification No. 338/23
2 October, 2023 Page : 4 of 6
Standard Temperature Sensor Reading

Temp. Reading Correction
‘c Cc °C

45.2 45.3 0.%

31.1 311 0.0

15.8 15.9 -0.1

Calibrated by 3
New.
Mr. Watcharapol Subwal

Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 338/23

2 October, 2023 Page : 5 of 6
Standard . Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
86.2 82.6 3.8
62.4 59.2 3.2
456 427 2.9 :
d

Calibrated by :

Niloroasysh-

Mr. Watcharapol Subwat

Mechanical Engineer




Date of Issue 2 October, 2023 Certification No. 338/23

Page: 60of6

luSueq

3 3 c
wiladenifuiiveiusestt nseeianu 8% 0 Davis Instruments U1 TIPPING
BUCKET Product No. 7342.026 Mfg. Code. EWSNV110WS2509 ¥msaoufisufiuuiyia
duuundIn 9 GAUGE DIAMETER 8.0 INCHES, NEGRETTI & ZAMBRA LONDON

No. 71082 uazansath U141 ImgndesmusieaziBunveunseciie (0.01 in/TIP)

@ o fof o
s NTWG I

IAINTFIUIYAT




THA! METFOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section { Meteorological Instruments Bureau

Date of Issue 2 October, 2023 Certification No. 339/23
Page : 1 of 6

Object : WAsealansIaAgR HNINeN f
|

Manufacturer : Novalynx :
E
5

Type : Data Logger 110-WS-25DL-D _
!

Serial No. EWSNV110WS2571 |
|
{

Customer : Envilab Co.,Ltd.(Head Office) !

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand. r

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1007.1 hPa l

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

. HOOK GAGE NO 1425 : Wind Aloft Plolting Board 1
N.L.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec 1
i

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

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION » Standard Velocity at 0 - 20 m/sec

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

STANDARD BAROMETER / - Digitgl Baromeler Vaisa

Calibrated by : Ne'bfm_‘aak Signzé :

Mr. Watcharapol Subwat Mr. Pisood

Mechanical Engineer




7HAI METECROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS2511 Certification No. 339/23
2 October, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | Mm/Sec m/sec m/see
1.00 - - - 04 0.60
3.02 - = 5 2.7 0.32
5.00 g - - : 4.9 0.10
7.04 3 - 7.0 _ 0.04
9.02 - - - 8.9 : 0.12
11.01 - - Z 11.0 0.01
13.01 - . - 12.9 ' 0.11
15.01 - - 15.0 ; 0.01
17.02 - 16.9 0.12
20.02 - - 20.0 0.02

Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180

270

Calibrated by : Hﬁ : L

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

g

The Result of Calibration

Sensor model EWSNVI10WS2511
Certification No. 339/23
2 October, 2023 Page : 3 of 6

Standard Barometer Tested Barometer Correction- 3
Pressure Pressure
1005.63 1004.80 0.83 ' '.
1006.25 1006.42 0.83
1006.22 1005.40 0.82
1006.54 1005.68 0.86 f
1006.88 1006.13 0.75 !
1007.36 1006.53 0.83 |
1007.58 1006.79 0.79 '
1007.52 1006.81 0.71
1005.60 1004.83 0.77
1005.84 1005.04 0.80 |
1006.28 1005.44 0.84
1006.60 1005.82 0.78 '
1007.07 1006.21 0.86
1007.26 1006.37 0.89 r /
1007.38 1006.54 0.84 j
1005.50 1004.62 0.88
1005.83 1004.98 0.85
1006.55 1005.68 0.87
1007.31 1006.42 0.89 !
1007.01 1006.13 0.88 |

Average
Calibrated by : NQ\C’W’F’L
Mr. Watcharapol Subwat

Mechanical Engineer




THA! METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS2511 Certification No. 339/23
2 October, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
°C ‘c ‘c
48.2 45.4 -0.2
311 31.0 01
15.8 15.9 -0.1

Calibrated by : N! ' (\—

Mr. Watcharapol Subwat

Mechanical Engincer




THAI METEOROLOGICAL DEFPARTMENT |

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

The Result of Calibration

Sensor model EWSNVIIOWS2511 Certification No. 339/23

Mechanical Engineer

2 October, 2023 Page : 5 of 6 ;

Standard Relative Humidity Sensor Reading :

Humidity Reading Correction ‘

% R.H. % R.H. % R.H. .

86.2 82.1 4.1

62.4 58.5 39 b

456 438 18 i

i

|

|

|

i

|

|

|

5.
Calibrated b :
alibrated by : Néw(\ l
L
Mr. Watcharapol Subwat ; /

|




Date of Issue 2 October, 2023 Certification No. 339/23

Page: 60f6
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7HAI METEOROL 06-'/634[ DEPARTMENT

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

|
Calibration Certificate ]

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Datc of Issue 2 October, 2023 Certification No. 340/23
Page : 1 of 6 !
Object : iATasHaniadngAilandngn g
i
Manufacturer : DYACON |
|
|
Type E Data Logger CM-1 L
Serial No. : 130129 ID No. 24 NWSDCMS1200129 '
Customer : Neediss Supply Instrument Co.,Ltd.

536 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 hPa

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

. HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.LLS.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUAL.TY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec
STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.918802

STANDARD BAROMETER igiaNsaroimster Vaisala IU;,%\E@—%O?% 20015 ¢
Calibrated by : HFAMWD(‘ Signed/: ] FAfthoTised Signatory <& ?

Mr. Watcharapol Subwat Mr. PiSood/

Mechanical Engineer




THAI METFOROLOGICAL 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 ANEMOMETER .
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction |
m/sec inches H20 | inches H20 | 1m/sec m/sec w/sec
1.00 . - - 1.0 0.00
3,02 - - - 2.9 0.12
5.00 - - . 5.0 0.00 ;
7.04 - - - 6.9 0.14
9.02 - - - 9.0 0.02 i
11.01 - - - 11.0 0.01 k
13.01 - - - 13.0 0.01 f
15.01 - - - 15.0 0.01 ]
17.02 . 2 - 17.0 0.02 i
20.02 - - - 20.0 0.02 IE
E
Wind Aloft Plotting Board. f
US.DEPARTMENT OF COMMERCE WEATHER BUREAU ‘
WIND DIRETION TESTED WIND DIRECTION {
0 0 ’
90 91 F
180 180 £
|
210 TN g,-

ONE =5
(B0 3
Calibrated by ¢ ‘\b-‘m‘?QFOL i < Fé -( "

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEFPARTMENT

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 Barometer Correction

Pressure Pressure

1005.63 1005.30 0.33
1006.25 1005.90 0.35
10086.22 1005.90 0.32
1006.54 1006.20 0.34
1006.88 1006.50 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
1005.83 1005.50 0.33
1006.55 1006.20 0.35
1007.31 1007.00 0.31
1007.01 1006.70 | 0.31

Average

Calibrated by = WMV (_

Mr. Watcharapol Subwat

Mechanical Engineer

SIS —



THAI METEFOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 340/23

2 October, 2023 Serial No. 6235 Page : 4 of 6

|
Standard Temperature Sensor Reading .

Temp. Reading Corrdéction
Ko C ‘C g
45.2 452 0.0 .
311 31.1 0.0 ’
15.8 159 -0.1 i

Calibrated by s

eloreop

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METFOROLOGICAL DEPARTMENT

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 Serial No. 6235 Page : 5 of 6 :
Standard Relative Humidity Sensor Reading :

Humidity Reading Correction -

% R.H. % R.H. % R.H. I

86.2 85.6 0.6 ;

62.4 62.1 0.3 |

45.6 454 0.2 |

=

e et S

Calibrated by : /- N i
hdmaepet. {/c,, oo |

Mr. Watcharapol Subwat Me co?;ﬁg OGiRSé‘ & ;
Mechanical Engineer \ _r{T\ | :

g




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

Page: 60f6
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Verification Test Report
Report No.:

(] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

$02400021-E002 -SLM 01
Onsite UTM : 47P N1603922 E194661

27 February 2024
ANUUNUFTINRII WA 13
Sound Level Meter
PULSAR

44

2197

Temperature 32 °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 93.76 -0.02 93.78

Calibrated By:

@,,.w/

( Kunanon Phila )
Date: 27 February 2024

Approve By:

( Wisan Ritthikamon )
Date: 27 February 2024

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

]
Usenwlal 01/02/2566 -

www.evltesting.com
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Verification Test Report

Report No.:
S02400021-E002 -SLM 02
(1 PM Onsite UTM : 48P 195037 m E 1604472 m N

Calibrated Date: 27 February 2024
Site : thuiWnwilnou
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 44
Serial : 1883

Environment: Temperature 32 °C Humidity 72 %RH

Reference Standard: 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 93.73 -0.05 93.78

@m/

Calibrated By:

( Kunanon Phila)
Date: 27 February 2024

Approve By:

( Wisan Ritthikamon )
Date: 27 February 2024

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

= | T
el 0102/2566 B Www.evitesting.com EmmES
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Verification Test Report

] pPMm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400021-E002 -SLM 03

Onsite UTM: 48P 194220 m E 1605008 m N

27 February 2024

wwHizas tasemsenuiduiia
Sound Level Meter

PULSAR

44

1914

Temperature 32 °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 93.75 -0.03 93.78

@,M/

Calibrated By:

( Kunanon Phila)

Date: 27 February 2024
Approve By:
( Wisan Ritthikamon )
Date: 27 February 2024

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

Usenalal 01/02/2566 -

B www.evitesting.com M
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[l PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Tel  OR-802-3377-8 Fou D2-802-3773 E-mail @ infoilediesting.com ot & Bt te gy
Verification Test Report
Report No.:

S02400021-E002 -SLM 04

Onsite UTM : 48P 194187 m E 1604868 m N

27 February 2024

winuaslasenseuials
Sound Level Meter
PULSAR

44

2206

Temperature 32 °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 93.69 -0.089 93.78

@W/

Calibrated By:

( Kunanon Phila )

Date: 27 February 2024
Approve By:
( Wisan Ritthikamon)
Date: 27 February 2024

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

lsendlal 01/02/2566 -

| www.evitesting.com
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Verification Test Report

] Pm

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
$02400021-E002 -SLM 05

Onsite UTM: 47P N1604856 E194310

27 February 2024

wwaasTassmssnuridayiusan
Sound Level Meter

PULSAR

44

2199

Temperature 32 °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 93.72 -0.06 93.78

@W/

Calibrated By:

( Kunanon Phila )

Date: 27 February 2024
Approve By: \m
( Wisan Ritthikamon )
Date: 27 February 2024

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

» .
Jsemald 01/022568 & Www.evitesting.com
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Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
S02400021-E002 -SLM 06
[4] Onsite UTM: 48P 194222 m E 1604915 m N

27 February 2024

wnHuasiasenissuridaziunn
Sound Level Meter

PULSAR

44

2205

Temperature 32 °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 93.71 -0.07 93.78

&;m./

Calibrated By:

( Kunanon Phila)
Date: 27 February 2024

Approve By:

( Wisan Ritthikamon)
Date: 27 February 2024

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

"
Usenidlal 01/02/2566 -

www.evltesting.com
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CALIBRATION 0037 i

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH(TISTR)
Request No. 21-66/038 | MTC No. EEL. BP.  70/0366
CALIBRATION CERTIFICATE
Submitted by : Envilab Co.,L1d. E
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated al : Llectrical and Elcctronic Standards Laboratory, Industrial Mectrology and Testing Service Centre.
- Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280. 'l
Instrument Calibrated : Ambient Environment
Description : Sound Level Calibrator Temperature 2 (231 3)°C ,
Manufacturer : Bruel & Kjaer Relative Humidity (50 = 15) % !
Model 14230 Ambient Pressure 2 (101.325 4+ 1.500) kPa ;
Serial No. 11351075 |[
Standards used : 1. Digital Function Synthesizer NF Elcctronic DF-193A S/N 122037, i
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484. 1
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214. ! _
4. Digital Multimeter Agilent 34401 A S/N MY 44005560. i
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001. i
6. Audio Analyzer Keithley 2015-P S/N 4106495. ;
7. Condenscr Microphone Bruel&Kjaer 4180 S/N 2889871. "
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measurcd by standard microphone using an insert voltage technique.
This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (LI:L), which arc traceable to the International System of Units through the National Institute of
Metrology (Thailand). {
The information on actual reading 1s attached herewith and the uncertainty limits quoted refer to the
measurced values only.
Date of Receipt : 14 Mar. 2023 I
Date of Calibration : 16 Mar. 2023 1 f‘ﬁv _
o - _—_._T_I‘w;;ults relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificale and publicity of the results except in full are prohibited unless written permission is obtained from the govemor of TISTR.
FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office b

35 Mu 3 Tarrben Khlore Ha, Amphaoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banckok 10800,
Changwa! Pathy avihan 12120, Theland Amphoe Muang, Changwat Samutprakan 10280, Thailan
Tel. (66) 0 257 90H0 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) ( 2577 G0OOS Fax. (66) 0 2323 9165

Fomail @ renpagatistrcn th Website v tists oeth F-mail : mtc@tistr.or.th
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0381 MTC No. EEL. BP.. 70/0366
The reported exbanded 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 20pPa 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) | IEC60942:2003 Class 1 '
1/2 inch Bruel&Kjaer 4180 93.78 02 | x0.10 +040dB

2. Frequency

Standard Microphone Measured Frequency Decviated 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

T R, T e s .

Standard Microphone Mcasured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1 i
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.

SLERR T A T o o

Calibrated by * Approved by -

(Mr.Weerachai Deechaiyae)

Date of Calibration 16 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue 5 17 Mar. 2023 Ref : 2011266031401056001
End of Certificate 2/2 i

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khleng Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathurnthani 12120, Thailand Arnphoe Muang, Changwat Samutprakan 10280, Thaila

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

E-rnail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th
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Verification Test Report

Report No.:
S02400021-E002 -PU 01

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5611
Environment: Temperature 25 °C Humidity 60 %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 2000.6
2 2000.3
2000 3 2000.5 2000.6
4 2000.7
5 2000.8

o

f"ﬁartawut Sardpum )
Date: 03-Mar-24

Approve By: \m

( Wisan Ritthikamon )
Date: 03-Mar-24

Calibrated By:

This report shall not be reproduced except infull.without the written approval of Envilab Co..L1d.

remald onozses B WWW.evitesting.com s
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Verification Test Report

Report No.:
S02400021-E002 -PU 02

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5612
Environment: Temperature 25 °C Humidity 60 %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 1700.3

1700.2

1700.8 1700.3
1700.2

1700

n| ] W] N

1700.1

TN

xatawut gardpum )
Date: 03-Mar-24

Calibrated By: m-??;ﬁ
q

Approve By:

( Wisan Ritthikamon )
Date: 03-Mar-24

This report shall not be reproduced except infull.without the writien approval of Envilab Co..ltd.

dsz il 01022566 WWW.@VltC@‘Eng.COI’I’I
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Verification Test Report

Report No.:
S02400021-E002 -PU 03

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5568
Environment: Temperature 25 ‘C  Humidity 60 %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 2000.3

2000.6

2000.4 2000.3
2000.1

2000

| ] W N

2000.2

)

Calibrated By:

— RVAY 7_
FNattawut Sardpum )
Date: 03-Mar-24

Approve By: W

( Wisan Ritthikamon )
Date: 03-Mar-24

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

Report No.:
S02400021-E002 -PU 04

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5576
Environment: Temperature 25 °C  Humidity 60 %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)
] 1700.5
2 1700.3
1700 3 1700.2 1700.5
4 1700.6
5 1700.8

o

Calibrated By: Ak
<(".ﬁattawufSzu'dpum )
Date: 03-Mar-24

Approve By: \m

( Wisan Ritthikamon )
Date: 03-Mar-24

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

dssmldonoznses B www.evltesting.com s
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Verification Test Report

Report No.:
S0O2400021-E002 -PU 05

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-5
Serial or ID No. 5821
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Modcl 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 2000.1

2000.3

2000.8 ‘ 2000.4
2000.7

2000

Wbl &~ WL DO

2000.2

o

A 9

<(’ﬁattawut]Sau'dpum )
Date: 03-Mar-24

Approve By: m

( Wisan Ritthikamon )
Date: 03-Mar-24

Calibrated By:

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

Report No.:
S02400021-E002 -PU 06

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-4
Serial or ID No. 4831
Environment: Temperature 25 °C  Humidity 60 %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) (m)/min)

1 1700.3

1700.2

1700.2 1700.3
1700.5

1700

il A~ W

1700.3

Calibrated By: ﬂ;?'/?. : i

SRYAVAL]

f’](attawut ’Sardpum )
Date: 03-Mar-24

Approve By:

( Wisan Ritthikamon )
Date: 03-Mar-24

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

dsenld onozses B Www.eviTesting.corm HEE
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Verification Test Report

Report No.:
S02400021-E002 -PU 07

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-4
Serial or ID No. 4832
Environment: Temperature 25 °C Humidity 60 %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 2000.5

2000.8

2000 2000.1 2000.5

2000.9

|l | LN

2000.1

Calibrated By: fﬁ?%

iR ?
“Nattawut Sardpum )
Date: 03-Mar-24

Approve By: \m

{ Wisan Ritthikamon )
Date: 03-Mar-24

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

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-4
Serial or ID No. 4829
Environment: Temperature 25 °C  Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578
Date of Calibration: 04 May 2023

Report No.:
S02400021-E002 -PU 08

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 1700.4
2 1700.9
1700 3 1700.1 1700.4
4 1700.3
5 1700.2

Calibrated By:

Date:

W

| il

TNattawut énrdpum )
03-Mar-24

Approve By:

Date:

( Wisan Ritthikamon )
03-Mar-24

This report shall not be reproduced except infull.without the written approval of Envilab Co..Lul
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Verification Test Report

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-4
Serial or ID No. 4830
Environment: Temperature 25 °C Humidity 60 %RH
Reference Standard: Primary Flow Calibrator Model Defender 520 H, MESALABS

Serial No. 164578
Date of Calibration : 04 May 2023

Report No.:
S02400021-E002 -PU 09

Result of Test

Reference Flow Test No. Reading Average
(m}/min) (ml{/min) (ml/min)
1 2000.8
2 2000.9
2000 3 2001.1 2000.8
4 2001.0
5 2000.4
Calibrated By: mﬁq' é ‘
JEariAY 7
FNattawut Sardpum )
Date: 03-Mar-24
Approve By:
( Wisan Ritthikamon )
Date: 03-Mar-24

This report shall not be reproduced cxcept infullwithout the winen approval of Envilab Co..Ltd.

Jsemd ovoases B Www.evitesting.com R
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Verification Test Report

Report No.:
S02400021-E002 -PU 10

Calibrated Date: 3-Mar-24
Equipment: Air Sampling Pump
Manufacturer: AP BUCK
Model: LP-4
Serial or ID No. 4834
Environment: Temperature 25 °C Humidity 60 %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 1700.2
2 1700.3
1700 3 1700.5 1700.5
4 1700.6
5 1700.9

Calibrated By: m—?/?éi

A 9

C( N:lttawu{Sardpum )
Date: 03-Mar-24

Approve By: m

( Wisan Ritthikamon )
Date: 03-Mar-24

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

sz 010272566 B www.evltesting.corn -




CALIBRATION LABORATORY CO. LTD.

2/10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Praser: Manukit R¢., Ladphras, Bangkok 10230

' Te!. 02-578-0353-4 Fax; 02-578-2672  www;cal-laboralory.com  E-mail:saie@czl-laboratory.com
Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE 1 HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE % hs-32

SERIAL NO. 3 MCE030018[EHEMTHS3230018]
CLID. NO. 2 232400054

JOB CONTROL NO. o 240110002416

CALIBRATION SERVICE 3z MIN-LABORATORY O on-siTE

CUSTOMER ENVILAB CO.,LTD.
540, 540/1 SOl BANGKHAE 7, BANGKHAE,
BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 January 2024 DATE OF ISSUED : 17 January 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

o+

Approved By : Mongkol Yotsoontorn

Authorized Signatory
17 January 2024

This Calibration Certificate documents the iraceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q24002416

F3-011-05/12-23

R

o e e ey



CALIBRATION LABORATORY COLLTD. <%  adap

2i40-11,14,55 Soi Prasen Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkak 10230
53-4

Tel:02-678-G363-4 Fax: 02-578-2672  www.caHaboratory.com  E-mail sale@cal-laboratory.com
J A= b

CLC

Accredited
ISO/IEC 17026 i

REPORT OF CALIBRATION ;

FOR |
NOMENCLATURE ; HEAT STRESS MONITOR :
MANUFACTURER : METROSONICS i
MODEL / TYPE 1 hs-32 .
SERIAL NO. - MCE030018[EHEMTHS3230018] !‘
DATE OF CALIBRATION 3 16 January 2024

ENVIRONMENT CONDITIONS :

T ——y

Temperature : 23 +2 °c Relative Humidity : 55+ 10) %RH

T

PROCEDURE USED :

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

Hygrometer and Temperaturc & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd. ; -
v
%
REFERENCE STANDARD USED : o
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602. :
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261, F.
[
TRACEABILITY : {
The measurements are traceable to International System of Units (S1), through Thunder Scicntific Corporation. l
Certificate No. 21594, Due Date 06 July 2024. ;
'_.l
UNCERTAINTY : A
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied :
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %. 3
1t has been evalualed according Lo the "Evaluation of the Uncertainty of Measurcment in Calibration (EA-4/02 M:2022)" '
4
; {
¢
Certificate No. Q24002416 b

F3-011-05/12-23




CALIBRATION LABORATORY CO. LTD.

CLC

Accredited

18O /TEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

Tel, 42-878-0353-4 Fax: 02-578-2672

2/10-11,14,55 Sot Praserl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

www cal-aborglery.com  E-mail:sale@cal-tzboralory.com

MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

,

=
—

b

%
\§

\

L .
\
PO

\

\
)

\‘\\\\Wdl?{
1
%

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 Uncertainty
(°¢) (°C) (°C) (°C) £(°C)
20.0 20.01 20.2 -0.19
300 30.00 29.8 +0.20 0.40
40.0 39.99 39.7 +0.29
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°C) +(°c)
20.0 20.01 20.2 -0.19
300 30.00 29.7 +0.30 0.40
40.0 39.99 39.6 +0.39
3. CORRECTION OF TEMPERATURE : GLOBE
; Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C) +(°c)
20.0 20.01 20.2 -0.19
30.0 30.00 29.7 +0.30 0.40
40.0 39.99 39.6 +0.39

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67

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

#### End of Certificate ###

Certificate No. Q24002416

F3-011-05/12-23
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CALIBRATION LABORATORY CO.,LTD. S anfiam

Ao
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukil Rd,, Ladghrao, Bangkok 10230 _}lam% AUSH iatiasias
S e e bt

Tel. 02-576-0353-4 Fax: 02-578-2672  wunw.cablaboralory.con  E-malisale@cataboraiory.com 7 /e

Accrcdlited A 4
ISO/IEC 17028 i

|
CERTIFICATE OF CALIBRATION I

FOR |

NOMENCLATURE v HEAT STRESS MONITOR l,
MANUFACTURER :  QUEST TECHNOLOGIES
MODEL / TYPE QUESTemp°32 |
SERIAL NO. :  TPLO040010]EHEQUQT3240010]

CLID. NO. ;232400822

JOB CONTROL NO. © 240227021073 "‘f"

CALIBRATION SERVICE EIN-LABORATORY [J 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 Engincer ‘
%)

Approved By : Mongkol Yotsoontorn
Authorized Signatory
29 February 2024

This Calibration Cerlificale documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q24021073 ]

F3-011-05/12-23




CALIBRATION LABORATORY C0.,LTD. &, m

'~ 4;'

3
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladghrac. Bangkok 10230 llﬂ%'%m ff‘ﬂ.‘ff.‘"""‘"'“’”“" o sl

Tel, 02-578-0353-4 Fax: 02-578-2672  waw cai-laboratory.com  E-mait:sate@cailaboraiory.com 'x,///-\ \,\*
T

CLC

Accredited
ISO/TEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR !:

MANUFACTURER : QUEST TECHNOLOGIES ;

MODEL / TYPE - QUESTemp©°32 ]

SERIAL NO. : TPL040010[EHEQUQT3240010] %

DATE OF CALIBRATION ; 28 February 2024 E _
1

ENVIRONMENT CONDITIONS : [=

Temperature : 23t 2) °c Relative Humidity : 55+ 10) %RH .T |
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. 'ﬁ
REFERENCE STANDARD USED :
ot
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602. 3.
Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261, 1:2
TRACEABILITY : :
The measurenients are traceable to International System of Units (SI) , through Thunder Scientific Corporation. :,.__:_-.:
Certificate No. 21594, Due Date 06 July 2024. '
,."_4"-_",
UNCERTAINTY : 7
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied '«;;':‘
by the coverage factor & = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %. ';{
It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)" ;

Certificate No. Q24021073

F3-011-05/12-23




CALIBRATIO!
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i

LABORATORY CO.,LTD.

CLC

Accredited
1ISO/IEC 17026

Tel, 02-578-0353-4 Fax: 02-578-2872

2110-11,14.55 Soi Praseri Manukit 28 Yaek 4, Prasert Manukit Rd,, Ladphrac, Bangkok 10230

wony.cal-lzboratory.com  E-mait:saie@cal-laberatory com
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ACDM 2RI

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 Uncertainty
(°C) (°c) (°c) (°C) (%)
20.0 20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>