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m % j meumm Certificate of Calibration

Method 5 Pre-Test Calibration - Liters (L)

UUT Metar Console Information Czlitraticn Conditions Factors/Conversions Reference Equipmen
Model #:  XC-572-V Bar. Pressure ‘rrm Hg): 759.8 Std. Temp. (K): 293.15 Calibration Meter Model: DGMR-200
Serial # A2001003 Ambient Temperature °C): 2¢.8 Std. Press. (mm Ha): 760 Cal. Due Date:  25-Jul-24
DGV Mode' #: SK25EX Relative Humidity (%): 5E.0 K, (K/mm Hg): 0.3857 Serial No 0000026
DGM Senia # 00005756 Alttude (m). 133 o Gamma 1.0000
T Bar. Pressure Corr. ‘mm Hg): 7539.7 )
it O
S UUT Meter (DGM; Reference Meter (WTM) nw
.M,m,:., ke O:mmm, #H _ Volume Meter Temperature *©) Mater memim il _ Volume =) Outlet Te m
b= Ay Inital & Fina '~ Initial Final . Final Total Initial 2 -
(S] P ! Vi Ve - Ut Py Vi vV, s
830 0C 13.0C 701219.2 701370.2 154.G 250 250 0.3 000 157 49
500 00 25.0C 701370.2 701524 0 153:€ 250 250 05 Q00
- 450.00 50 CC 7015240 || 701690.6 166.€ 26.0 26.0 06 0.00 | |
450 00 80 CC 701590.6 7013901.2 210 & 26.0 27.0 2.0 0.0C 25,0
3C0.00 120,00 701901.2 702073.0 171.8 27.0 280 2.4 0.00 178.06 250
B Standardized Data
Reference Metar ‘& UUT Meter Cotrection Factor AH @ ™™ 29 za,”wumc.“_mw_u aclor ¥ e ¢ o 1 10 e i
Sta Vol Std Flow Std. Vol. Std. Flow Velue Variation | 0:0212 SCMM | Variance Note® For Abg, orifice prassure diferential that equates lo 0 0212m%/min ! standard
Vil Quisa VA Vysia) : 4 LY AH@ AAH@ femperenre and phellogs
"£4.90 11,20 148 59 11:2 1.0425 0.C096 4819 1.267
AEEN 1988 151152 1516 1.0303 -0.0026 £5.7 0.878
€8 06 22.4° 163.98 22.4 ©.0249 -0.0079 <43 -0.486 Pass/Fail Judgment : E
213,24 25.£3 207.53 28 4 L2775 -0.0054 24 4 -0.401
14003 3228 169.38 3592 1.0392 0.C064 £3.6 -1.258
1.0329 =Y Avg. 44.8 = AH@ Avg. Mewe

Caibrate By : \h@W!\\X(r NE..U\ f ’ rm.‘\ﬁ\\z Date: 14 Feb 24
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an fus centizele nave been calibrated againsl s ards t 3 ute of Standards and Technolcgy (N.1.S T.) and in reference 10 EFA Method 5, Section 1G.3.1
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Neegiss Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model #  XC-572-V Pbar (mm Haj 753 3 I'C Calbrator Model CC-VTR-SH
Serial #.  A2001003 Humidiy (%) 55 Reference # 091109269
Units Metric Tamb ("C: 24 32 Barcmeter Model: 736930
Elevaticn (m) 18 Reference # EBARODIALSPED1
Corr Pbar (mm Hg; ) Pressure Mode! 718 30G
Reference # 9543013
Temperature Display Calibration Data
Reference | Reference Test Thermocouple Calibrations Reference Paoint
Point’ Temp. Aux Stack Probe Oven Filter Exit Status®
# °C °C °C C ’C | b e, Pass/Fail

1 -18 -17 -17 17 / -17 -17 PASS
38 37 37 37 37 3L xS PASS
93 93 93 92 93 33 93 PASS
149 149 149 149 149 149 149 PASS

N

260 259 259 258 259 258 259 PASS
371 371 371 371 371 | 371 371 PASS
482 482 482 482 432 432 482 PASS
593 594 594 533 593 593 533 PASS

0 | N (@ 0 e

816 816 816 815 315 815 815 PASS

1038 1038 1033 1038 1038 1038 PASS
PASS
Overall Audit Status

-
()
—_
o
95}
4]

NIST Reference Thermocouple 1D: 12702001

Ref Point Th_tl-_!:::::cal DGM T“e;zzz?:g'e Sensor AT“SA

# °C *C °C
Ice Water 1 058 1 0.04%
Ambient’ 2 248 25 0.04%
Viavimum? 0.04%
Status PASS

infernai temperaiure thermacouple is Not audded io EPA slandards. and show'd »of D2 used as an officisl reference for amprent temperature.

-
Calibrate By : 'Qaw : /, Appproved By /‘;”W‘/\ Date: 14 Feb 24
7

Notes

} Suggested, minimun refzrence points ace 10 (0, 120, 269 300, 500, 703 00, 1100 500 1300 °F}, car leat for more

slhan £1 5%
17-6.1.1.8)

ol

25 except lof Lhe slack (heanocuuple which shouid b
(EPA M 2 Seclion 8.3 3nd ECA Method 5. Section:

seralure and refe
L lhermocouple which s

maximum difference belween e
2 trom Lhe refecence reading and

For valid lest res
absolule lemperalu

Condilions

100 net change (his cail vaiue il s siead pased an isput from Cell HE aline top of s stz uncer ‘Calb

* Absolule temperalure diffzrence and othar farmulas ars calculaled Dased on unitinpul frum cail C8 2t Ine 100 of Ihis shezl under "Meler Intocmation

S Earvalid lest resuds 1he maximum difference helween consal2 and relerance baramelic pressur= reatngs shou 2.1 n hgiz2.5 mm Hg). (EPA Melhod 5 Seclion 51,2}

“For vaild teslt resulls, the maxiacum dilferance betwesn console 4na r2lar e fess 1nan 20 S Mg (=32 S eun Hy)

nauht He ey s 005 @ H20 {21 25 mim 4201 aor 5% of full scale

“For val sl resails, (he max mum dilference 3atween censsie and reference vty

P
&




NeedisSSs console Sensor Calibration Data Sheet

Console Information

fogel # XC-572-V Pbar (mm. Ha): 759.8 TC Sirulator Mode! cC
Szrial # A2001003 Humidity (%): 55.0 C
Units:  Metric Tamb (“C). 248 Barom
Type Corr Pbar {mm, Hg): 7597 Rz=fere
Englist" Digital Pressure Calo

Calibration Conditions

Reference Devices

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration

Reference Point ||Reference Vacuum|| Conscle Vacuum Reference Point Status®

# in. Hg in. Hg Pass/Fail

1 5.0 -4.5 PASS

2 -15.0 -14.5 PASS

3 -20.0 -19.56 PASS

= AH_Manometer Calibration ] =
Reference Point Reference Positive (+) Pitot N=gative () Pitot Reference Point Status
# mm H20 mm H20 mm H20 Pass/Fai
1 -200.0C0 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 15C.0 0.0 PASS
11 200.000 200.0 0'0_ PASS
AH Overall Audit Status PASS

AP_Manometer Calibration 4 2
Reference Point Status

Reference Point’

Reference Positive (¢} Pitot | Negative (-) Pitot
# mm H20 mm H20 mm H20 Pass/Fait
1 -200.000 0.0 -200.0 PASS
2 -150.000 0.0 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0 O_ PASS
\P Qverall Audit Slatus PASS

@—/‘w/‘/‘f\\’

Date: 14 Feb 24

- \ & d
g -
Calibrate By Kl‘éf«am /\ Appproved By:

Notes

'ng'iLS.LLl anunum ref2iznce ponls are 1010, 19C. 200, 300 500, 703, 9C0 1100, 1500, 13S0 F). 2an lest tor more
F 3 C) forallwer

1han £ 1 5% aosolute “emperalure o the referencs 1eanng and Ihe 2t nermocoudic wnich should ocless than «2'F (&1 C} fromn the eferznce reading (ZPA Melnod 2 5=

ctbain B0 s

couples excepl f2r IFe slack recnorouple whkh snac ba lese
33 and CPs Vel

“Foi salid (es) resulls e maximum dillecence belween lemparaluie ang elerence readings shoutd be fess tian =5 4

ons”

Too not change Tms cel vave (s mslead nasad an apul from Cai Ha at lne op al this sheet undsr Calibration 2o

s i
nsole intarr ihon

410 alher fanrelas are calculzled vased un wibinput from celt C8 al be lop of Ih s sheel under

Abselule lemaeralure d

cen

readings sncu d bz less (han 20 1 g (=2

20 conso'z and relerenes naromalne pr

For valid 1250 esulls Ihe masTum ditiersne? belwe

han £D 50 =)

S Ihe maxinum AEENCE pelaeen constie and refetents vacuum wadngs shoulil b2 es = 25 mn .

2ding

e maximum ilesce 2nc ralerence vacuur

P R 0 B
g{ﬁn%fp f“"?._-_ !
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J heedéss Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): 759.8 TC Simulator Mocel: CC-VTR-SH
Serial # A2001003 Humidity (%) 55.0 Reference #: 91108269
Units Metric Amb. Temp. (°C):  24.8 Barcmeter Model: 369307
Altitude (mj: 1.8 Reference #: EBARODIALSPEO"
Corrected Pbar {mm. Hg):  759.7 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
Reference || Reference Thermocouple Probe Audit S S
Point Temp. Aux Slack Probe Oven Filtar Exit SISnce nogLates
°C °C °C °C °C 9 °C Pass/Fail
Ambient || 24.4 25 25 24 25 24 25 PASS
Ice Water 1.4 1 1 1 1 1 1 PASS
Audit Data
Console Vacuum Audit
Reference Point R:;ZTU": S:Z:::: Reference Point Status®
# in. Hg in. Hg Pass/Fail
1 -17.0 -16.5 PASS
= ' g
Calibrate By: %ﬁmv 7> Appproved By: (Bnn Date: 14 Feb 24
g
Notes
“For vaiid teslt tesults, the 2 bat t1est and rof readings should be less than 5.4 °F (3 *C), for all tnermocoupies excapt for the stack thermoccuple

which should be less than 1.5% absalule lemperalure from the reference reading and the exit Ihermocauple which should be less than 2°F {1 "C) from the reference reading (EPA
tMethod 2, Secton 6.3 and EPA Method 5, Seclicns 6.1.1.7-6.1.1.8}
*For valid fest resuits, the maximum difference between cansole and reference baromelric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), (EPA Metnod 5. Seclion
6123

IFar valid test resulls, the maximum difference between console and reference vacuum readings should be less than ©.5 in. Hg (12.5 mm Hg)

| certify that the above Thermocouple, Barometric, and Vacuum Sensors were calibraled and audited in accardance with US EPA Methods, CFR 40 Part 60




¢« JNEeediSS  sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in., 51, Digital Calipers CD-15APX
Probe Number w1906152 Reference No. A22070181
Pitot tube Number AB777 Digital Inclinomster BASELINE
Pltot tube Type S Type 3/8 Inc. Refarence No. FEI 12-1057
Validation method Standard Prabe 1 in. and Temperatute 248 °Ct3
1/2 in, Sampling Nozzle Barometric Pressure 758.8 mm Hg

Sampling Probe Validation with Tune up
] Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )

BOTTOM VIEW

Measured Standard Range
: Dy = Tube OD
: Ly = 191 cm. {1.805¢cm. or3/4in.)
: Le= 30z cm (5.08 cm or2.0in. )
2 Thatin 6 ke
SIDE VIEW . o 4 Dy = 70981 cm. (3/81n.)
g . A = 205 cm (2.1D,2A £30p)
| TEw ST i g
A/2Dr = 1657 cm. (1.05P,/D;s A <15)

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

Pg Size Standard Range
" -y
| ' al a, = 2230° s 10"
N\
A \
I ol B = 210° s 5°
e Pl
P, Size
ag = -070° s10°
B2 S .90 ¢ SIS
Engles measurement Calculated Result Standard Range
W= 04g0° 0.028 cm W < 0.08cm (1/32in.)
z = -0.40 ° -0.014 cm. Z <0,082¢m (1/81in.)

Can be use 0.84 for Cp(s) il the type of face-opening misafgnment show above wilh nol affect Ihe base lin2 value of Cp(s) Solong as standard range

/i b \
Validation By &;ﬁﬁ»— /) Appproved By a“/”“” Date 14 Feb 24

el

W, i
pFa ]

]
vEaRar  conse



« .NeediSS  sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in., 3 ft Digital Callpers CD-15APX
Probe Number w2001450 Reference No. A22070181
Pltot tube Number AB996 Digltal Inclinometer BASELINE
Pliot tube Type S Type 3/8 Inc. Reference No. FEl 12-1057 =
Validation method Standard Prabe 1in. and Temperatute 248 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 759.8 mm Hg

Sampling Probe Validation with Tune up

BOTTOM VIEVW .-4
x Measure and Alinment with 1/2" Sampling Nozzle( 12.7 mm )
Yyt
o v feasured Standard Range
Ly = 1.5¢ cm. (1.805 cm. or 314 in. )
z L= 438% cm. {(508cm.or20in.)
S TR TR
slotaey L Dr=  ©.962 cm. (38in.)
st Ik
i o i1 ‘ A= 208 em (2.1 0r< A <30;)
by Tra B 1Mt fuce
A2D; = 1.081 cm (105P,/DrsA <15}
Fitot Tube Validations and Engles measurement Result
Measure Result after Maintanance and Adjustabie
Pg Size Standard Range
! i pod a, = 130° <10°
R
| ' \-aZ By = 120° g
| P T e [
P4 Size
& &
az = 350° <10°
B, = 1.90 ° 58
[‘W '\ Engies measurement Calculated Result Standard Range
- W = 0.40 © 0,015 cm. W < 0.08 cm ( 1/321n. )
z

~t I“" Z zZ = 110° 0.040 cm Z <0.032cm(1/8in. )

e _;';fll"*‘y E N e 1, S :

Can be use 0.84 for Cp(s) if the Iype of face-opening misafgnment show above wilh not affect the base line vaiue of Cp(s) Solong as standard range

Validation By i “"—; S h Appproved By: Date: 14 Feb 24

R« .
,_«’-'-”:.fl' | e Suprelh .
. ViR f e

e

P B L
.ltu"—s{y 3 :\(.“_Wfﬁ \‘-‘FS‘-"}

pent Co., L.




‘NeediSS  Nozzle Validation

Samplig System Equipment information Validation Conditions
Console Model XC-572-V Digital Calipers CD-15APX
Console Number AZ2001003 Reference No A22070181
DGM Model SK25EX Temperatute 248 °C#3
DGM Number 00005796 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle ID Nozzle Diameter Different (D;+D,+Dy)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS-5 3.96 3.96 3.96 3.97 0.006 3.963
NS-6 4.77 4.76 4.76 4.77 0.006 4.763
NS-10 7.92 6.35 6.36 6.36 0.006 6.357
NS-11 8.71 8.72 B.72 8.73 0.006 8.723
NS-13 10.31 10.32 10.32 10.31 0.006 10.317
NS-15 11.88 11.88 11.88 11.87 0.006 11.877
NS-17 13.48 13.48 13.47 13.48 0.006 13.477
Where :
D1.D2, 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, +D;+D5)/3

" 4
P 3 N\
Validation By: @JM /\ Appproved By: o Date: 14 Feb 24

: , I P RN Y e
pla@din meaply A EE Y ERA SO TR !.;n),_;%\‘,‘y_i_l.
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‘Neegiss Certificate of Calibration

Method 5§ Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model # _ xC-572-V Pbar (mm. Hg) 759.8 TC Caliorator Model CC-VIR-SH
Serial #: 1001003 Humidity (%) 50 Reference #: 081109268
Units: Metric Tamb (°C) N 242 o Barometer Modei 736930
Elevalion (m) 1.8 Reference #. EBARODIALSPEO1
Corr. Pbar (mm. Ha): 759.7 Pressure Model: 718 30G

Reference #: 9543013
Temperature Display Calibration Data

Faferenze || Refaranca Tes' Thermocouple Calitraticns Rafarance Foint
Paoint' Temp. A Stask Prébe | Gven Fiftar | Exit Status’
# € Cc T °C C °C e Pass/Fail

1 -18 -17 -17 -17 -17 -17 -17 PASS

2 38 a7 37 37 37 a7 a7 PASS

3 93 93 93 93 93 93 93 PASS

4 143 150 149 149 149 149 149 PASS
5 260 260 260 260 260 260 260 PASS

6 37 372 372 372 372 372 372 PASS

7 482 483 482 483 483 482 482 PASS

8 593 594 584 594 594 5393 583 PASS

9 816 817 817 817 817 817 817 PASS
10 1038 1039 1039 1039 1039 1039 1039 PASS
PASS

Cverall Audit Status

NIST Reference Thermocouple 1D! 12702001
Ref Point. Te-.?:rr}.;;a‘. NCEETTS F-R; ar; % ;1:.1 Sensor| ATt
# @ °C °C
lce Water 1 1.8 2 0.07%
Ambient* 2 242 24 0.04%
Maximum® 0.07%
Status PASS

Intamal (emperalure thermocoupls s nol auditad lo EPA standards, and snovid nol be used &% an affcral refergnce for amblent leinpe rature

Calibrate By : &}m % Appproved By: / Date: 26 Feb 24

Notes

1 Suggested, minimum reference poinls are 10 (3. 100, 200, 300, 500. 700, 500, 1100, 1500, 1900 °F). can lest for more

ence readings should be less (han +5.d °F (£3 °C), for all thermacauples except for the slack thermocouple which should be less (han £1 5%
nich shault be tess i £2°7 (21 °C) huni e refaence 1eading (CPA Method 2, Seclien C.J end CPA Nothod 5, Geclions G.1.1.7-G. 11 0)

1 rosults, (he maximum difference belween temperalure and rel

2For valid les
gbsolule lemperaluce trom (he relerenra readng AnM e exiINRIMACAIRIZ

Do nat change Ihis call value, its inslead based co inpul fram Cell H8 at the lop of Ihis sheel under “Calibralion Condilions”
{ Atsolute \emperalure dilference and other formulas are calculated based on unil inpul from cell C8 at Lhe top of Ihis sh=et under "Meler Console informalion”
*Eor vald los| results, lhe maximum difference belween consele and refarence barometnic pressure readings should be less than 01 in Hg (2 $ mm Hg). (EPA Mzihod 3, Seclion612)
YUFor valid lesl results, the maximum ditterance nelween console and raferance vacuuln reddigs should be less han 20.500 1lg(+ 125 mmllg)

% For valid tesl resulls lhe maximum diflerence oelwsen consele and reference vacuum readings should be less than =005 in H2C (=1 25 mm H20). or 5% of full scale

o Y *‘}”‘3

L




e heedﬁss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices
Model # XC-572-V Pbar {mm. Hg) 759 B TC Simulator Mode! CC-VTR-SH
Serial # 1001003 Humidity (% 50.0 Reference #: 091108269
Units ——\Aetrlc Tamb (“C) 242 Barometer Model: 736930
Type: Corr. Pbar {mm. Hg): _ 7587 Reference #: EBARODIALSPED1
"English® Digital Pressure Calibrator Model: 718 306
Reference # 3891001

Pressure Gauge / Manometer Calibration Data

“Console vacuum Calbration

Refarence Point ||Referenice Vacuum| Console Vaceum Reference Point Status®
# in. Hy in. Hg Pass/Fail
i 5.0 -5.0 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
!
S el ; AH_Manometer Calibration : T Re o |
Reference Polnt' ———pre T boaive (v Pitot | Negatve () POt || o orence Point Status™ !
# mm H20 mm H20 mm H20 Pass/Far!
i -200.000 0.0 -200.0 PASS |
2 -150.000 0.0 -150.0 PASS |
3 -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80 000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
\H Overall Audit Status PASS
AR s Sl S AP Manometer Calibration SR P L IAT B i
Reference Point! |=—perreres T bositive (+) PitoL| Negative () Pitot ]| orerence Polnt Status 7 f
# mm H20 mm H20 mm H20 Pass/Faif i
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 I
5 -50.000 0.0 -50.0 PASS 1
6 0,000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS |
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS |
\F Overall Audit Stafus PASS i
I[.
//‘ {
Calibrate By M Apppreved By: i Date: 26 Feb 24 |

's

“lor vand lest resulls, Ihe maximum dillerenc
than <1 5% absnlute lempedalure from th

Do not change Ihis cell value. it is instead base:
' Absolulz lemperature difference snd atner lormulz

tha maximun difference be

*Forvalid 1ast res
Sror valid Tesl msals the maxm

®For vald lest resulls the maxmum dilfel

I certily thal lhe abo



NG 4 iﬁ?eedlSS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Model #: XC-572-V Pbar (mm. Hg): _ 759.8 TC Simulator Modet: CC-VTR-SH
Serial #: 1001003 Humidity (%): _ 60.0 Reference #: 91109269
Units: Metric Amb. Temp. (°C)y: 242 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 759.7 Digital Pressure Calibrator Mode!: 718 30G
Reference #: 9543013
Audit Data
Refarance || Reference Thermscsupe Probe Al 5 e .y
Pont || Temp AUX Steck | Probe | Oven | Fiter Exit RYSEIRE RO e
°C °’C °C ‘C °C °C °C Pass/Fail
Ambient 242 24 24 24 24 24 25 PASS
Ice Water 1.8 2 2 Y. 2 2 2 PASS
Audit Data
Console acuum Audit
Refarence Polnt: ] 3:2:3:; Rafaterna o Slaws’
i in. Hg Pass/Fail
1 -17.0 PASS

Calibrate By: /Z%lﬁm}j—)_ Appproved By: % Date: 26 Feb 24
& {

Notes

For valid lest resulls, the maxmum difference between test and reference readings should be less than 5.4 °F (3 *C), for all thermocouples except for the stack thermocouple
which should be less than 1.5% absolute temperatura from the rafarenca reading and the exit tharmacaupie which should be less than 2°F (1 °C) from the reference reading (EPA
Methed 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6,1.1.8)

For valid test resdlts, the maximum difference between console and reference barometric pressure readings should be less than 0.1 in. Hg (2.5 mm Hg), {EPA Melhed 5, Seclion
a1
IEor valid lest resulls, the maximum difference between console and reference vacuum readings should be less than 9.5 in, Hg (12,5 mm Hag)

| certify that the abeve Thermacouple, Barcmetric, and Vacuum Sensors were calibraled and audited in accordance with US EPA Methaods, CFR 40 Parl 80.

neec
Mot s?

Ngediss Supply Instroment Co. Lid
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Samplig System Equipment Information

%need!SS Sampling Probe and Pitot Validation

Valibration Conditions and Equipment

Prabe Sheat Apex 1 n 75'1

Probe Number

Pitot tube Number
Pitat tube Type

5 Type 3'8 nc

Validation method

Standard Prooe 1 in._and

V2.0 Samphng Nozzle

Digital Calipers
Reference No.
Digital Inclinometer

Reference No.

Temperatute

Barometric Pressure

HOTTOM VIEW

SIDE VIEW

“1 B i3
th\-\::nr’uz\ur

CD-15APX

A22070181

BASELINE

FEI 12-1057

24.2 °C+3

759.8 mm Hg

Sampling Probe Validation with Tune up

[4) Measure and Alinment with 1/2° Sampling Nozzle{ 12

7 mm)

Measured Standard Range
L = 1.90 cm. (1805 ¢cm.or3idin. )
L= .10 em. {(5.08cm.or20in.)
D; 0.951 cm. (38in.)
A= 2.16 cm. {21078 A <£30y)
4/20; = 1135 cm. (1.05P,/Dr<cA <15)

| A f al
o
| e (a2
st . | .
A - ’1
f s e
"'—"—\_\_ et n2

Can be use 0.84 for Cp(s) if the type of face-opening misaignment show above with n

Validation By &:WM Z)
P

Apporoved By

:#-" ~\~

"9(
‘-i .'-\-mﬂ- t

Pitot Tube Validations and Engles measurement Result

[2] - Measure Result after Maintanance and Adjustable

Engles measurement

Calculated Resull

Slandard Range

0.70 ° <10’
0.60 ° <5
1.20° =10°
-130° <5°

Standard Range

W= -0.30 ° -0.011 cm. W < 0.08 cm ( 1/32in.")
7 = -1.10 ° -0.041 cm. Z <0032cm(1/81n.)
e line value of Cp(s) Solong as standard range

Date: 26 Feb 24

o2l i ; aginl
"“‘EJ % _‘_m.‘ ."h-:",'
..,rf‘ -

> —



%; ;‘; neediss Sampling Probe and Pitot Validation

a

Samplig System Equipment Information Valibration Conditions and Equipment

Probe Sheat Apex 1in. 31t Digital Calipers  zces CD-15APX
Probe Number 1809992 Reference No A22070181
Pitot tube Number A3601 Digital Inclinometer BASELINE
Pitot tube Typae S Type 3/8 Inc Reference No [ FEI 12-1057
Validation method Standard Probe 1in_and Temperatute 242 °C+3
1/2 in_Sampling Nozzie Barometric Pressure 7598 mm Hg

Sampling Probe Validation with Tune up
Measure 3nd Alinmanl with 1/2° Samoiing Nozzle( 12.7 mm )

Measured Stardard Range
L, = .92 cm (1.905cm or 3/4in.)
L» = 56 cm {508cm.or2.0in.)

D= 338 cm (3/8in)
A = 209 em (21D;<A €3D,)

A2Dg = 1083 cm (1.05P, /Dy s A <15}

Pitot Tube Validations and Engles measurement Result

2 : Measure Result after Maintanance 2nd Adjuslable

Py Size Standard Range
a = -3.80 =10°
B = ngo° < 5°
P, Size
i__.(:'.f.........‘-\ a, = =10°

o T T
B = 260° <5°
Engles measuremant Ca.culated Result Standard Range
W = 120° 0.044 cm W < 0.08cm(1/32n.)
Z
w.._._//‘/\_L\ 7z = 090 ° -0.033 cm Z <0032cm (1/8in.)
—— Y
- 1
s
—— )L

__ 26Feb24

<
[\
5
E
5
3
vs]
<
) E
N
-l
he}
w
=
Q
<
[l
a
[9e]
<
1
N\
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m




< sNeediSS  Nozzle Validation

Samplig System Equipment Information Validation Conditions

Console Model XC-572-\ Digital Calipers CD-15APX
Console Number 1001003 Reference No A22070181
DGM Model GB/T6968-2011 Temperatute 24.2 ‘C+3
DGM Number L 1500033221 Barometric Pressure 758.8 mm Hg
Validation Data Results
Nozzte ID Nozzle Diameter Different (D, +D,+D;)/3
Sizes D, D- D, AD Davg
mm mm mm mm mm mm
NS-4 3.17 3.17 3.17 3.16 0.006 3.167
NS-8 6.35 6.35 6.34 6;35 0.006 6.347
NS-9 7.13 7.14 7.12 et 0.012 7.127
NS-12 9.52 9.52 9.52 9.51 0.006 9517
NS-14 11.09 11.07 11.09 11.09 0.012 11.083
NS-16 12.70 12.70 12.71 12.70 0.006 12.703
NS-18 14.17 14.16 14.17 14.18 0.010 14.170
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+D;+D3)/3

Validation By. _,/{;%.m.. Z) Appproved By: /;/A/‘, Date 26 Feb 24
7
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€l ) eed E SS9 Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model # g0 STACKS:5 Pbar (mm. Hg}: ___758.5 7C Calibrator Model:  cC.VTR-SH
Serat# 1837 Humidity (%} 54 Reference # 091108269

Units N‘.:gl'ric Tamb (°Cj: 26.4 Barometer Model: 736930
Elevation (m) 1.8 Reference #.  EARODIALSPEOD1
Corr. Pbar (mm. Hg): 758.3 Pressure Model: 718 306G
Reference #: 9543013
Temperature Display Calibration Data
Reference | Reference Test Thermocouple Calibrations Reference Point
Point' Temp Stack Probe Filter Exit Aux Status?
# fic °C °C °C °C ’C Pass/Fail
1 -18 -17 17 -17 -17 -17 PASS
2 38 37 36 37 37 37 PASS
3 93 33 93 93 93 92 PASS
4 149 149 148 149 149 149 PASS
5 260 258 258 258 259 259 PASS
6 371 371 374 371 371 371 PASS
7 482 482 482 482 481 481 PASS
8 593 593 593 593 592 592 PASS
9 816 815 815 816 815 815 PASS
10 1038 1038 1037 1037 1037 1038 PASS
PASS

Overall Audit Slaius

NIST Reference Thermocouple (D: 12702001
|l Theorstical |ocm Thermocouple Sensor 4
Ref Point Tamp. Reading ATans
# °C °‘C °’C
ice Water 1 0.9 1 0.04%
Ambient® 2 26.4 25 0.29%

Maximum? 0.29%

Status PASS
—_—
Internat temperalure thermocouple is nol audited (o £PA standards, and should not be ysed as an official reference for ambent
temperature

Calibrate By : Z«%Mau,w /B Appgroved By: g Date: 9 Apr 24

Notes

: Suggasizd, minimum reference points are 10 (G, 100, 200, 300, 500, 700, 900, 1100, 1500, 1900 °F), can test for more

e and raference readings should be less than £5.4 °F (+3 °C), for all lhermocouples except for Ihe slack thermecouple which shoulg be
cing and Ihe exil lhermocouple which should be less than +2°F (=1 °C) from the relerence reading (EPA Methoa 2, Seclion 6.3 and EPA
Methad 5, Sections 5.1 .1.7-61.1.8)

*Far valid lesl
€ss than =1

> Do not ch

ange Lhis celi value, it s inslead based on inpul from Cell HE al he top of this sheat under “Calibralran Conditions™

* Absalule lzmperalure dilference and olher formufas are calculated based on unit input from cell C8 al he lop of this sheal under “Meter Console Information”

5 For vaid test resulls, the maamum dillerence netween console and reference barometric pressure readings snould be less than 20.1 in Hg {£2 5 mm Hg} [EPA Mealhod 5, Seclicn 51 2}
5o vand est rasults, [he maximum difference between console and raference vacuum raadings should be less than 0.5 in. Hg (£12 5 mm Hg)

£ Zor valid Lest resulls, the masmum difference bewaen consola and raference vacuum readings snould oe less than
Iy,
A,

A I‘k" "'Qg ‘(—:;:{\ fi::r‘% } ‘F‘-r-'r-‘-‘,E i e
5 l aosec et e
L g}‘t‘:ac"‘? *'53:-,-.'" ‘}in-.§

in H20 (£1.25 mm H20), or 5% of lull szale

e e e




€ ﬂeediSS Consofe Sensor Calibration Data Sheet

Calibration Conditions

Console Information

Reference Devices

TC Simulalor Madel

1eH.5

Model # 800-STACKS-5 has (mn A3

CC-VIR-SH

Serial # 1837 Humiamy &) Reference # 08110526%
Units:  Metric amz . Ci Baromzter Model 736930

Reference #:
Digilal Pressure Caliorator Model:
Reference #

Corr 2bar (mmm Hg;

EBARODIALSPEQ1

718 30G
3891001

Pressure Gauge / Manometer Calibration Data

Console Vacuum Calibration
; - REIEIENCE roiin
Reference Point  [|Reference Vacuum Conscle Vacuum © a
Stalus

# in. Hg n. Hy Pass/Fail

1 -5.0 -4.5 PASS

2 150 14.5 PASS

S -20.90 -19.5 PASS

| AH_Manometer Calibration " Reference Point
Refergnce Fot Reference Positive (+) Pitot Negative (-).Pitot . _ Status®
mm H20 mm 20 mm H20 Pass/Fail
1 -200.000 0.0 200.0 PASS i
2 -150.000 00 -150.0 PASS
3 -100.000 0.0 -100.0 PASS
4 -80.000 00 -80.0 PASS !
5 50.000 0.0 50.0 PASS
6 0.000 00 0.0 PASS
7 50.000 500 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 2000 0.0 PASS
AH Cverall Audit Status PASS |
L AP _Manometer Calibration Reference Point |
Refetence Folpt Reference Positive (+) Pitot Negative (-)'Pitot ‘Status®
# mm H20 mm H20 mm H20 Pass/Fail !
1 200.000 0.0 -200.0 PASS 1l
2 -150.000 0.0 150.0 PASS b
3 -100.000 .0 -100.0 EASS '
4 80,000 0.0 80.0 PASS L
5 ~50.000 0.0 50.0 PASS !
6 £.000 0.0 0.0 PASS !
7 50.000 50.0 0.0 PASS |
8 80.000 80.0 0.0 PASS |
) 10C.000 100.0 0.0 PASS i
10 150,000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Geral! Autlit Stalus PASS
|
|
§
i.
<
Calibrate By : &T‘l ,/(’.> Appproved By: (it Date: S Apr 24 1
Notes

'Suggested, mimmum reference points are 10 (0. 100. 2C0, 300, 500, 700, 900, 1100, 1500, 1900 °F). can test for more.
2Cor vaid lest resulls, the maximum diferance petween tamperature and reference readings should be 1353 lhan 5 4 “F (£3 °C), for all Ihermocouplss except for (he stack
Ihermocouple which should be less than +1,5% absolule lemperatura from ne refarence reading and the exit tharmacoupla which should be less Ihan +2°F (<1 °C) from thz reference

?Da nat change (his cell value 1tis nstead basad en input from C210 58 at the lop of this sheel under "Calibralion Candilions™

re calcula ased on unitingut from cel CB at the top of inis sheet under ‘Meler Conscle Information

* apsolule lemperature ditference and olther formula

and refe romelne pressine izadings should be less than 0.1 in Hg (£2.5 inm Hg) (EPA Melhed 5, Section 6.1 2}

* For vad lesl resuils. the maxiimum differsnce belween conso

® For valid lest results, th2 maximum gdifference betwesn console and refererce vacuum r2adings should be less than £0.5in. Hg (£12.5 ma Hg)

n.C0.05in H2 mi Gl oo of fullscale '

Ce vacus zadings should pe legs

® For valid last reaulis, the maximun difference betweer: cansole and ra
Learuty that Ihe aoove Taarmocplz Sensers verne cairated o amo‘rn‘fnm wih US E
1

£

Ve,

D s o




$; > neediSS Console Sensor Audit QA Sheet

Meater Console Information (UUT Calibration Condltions Reference Devices
Model #  800-STACKS-5 Pbar (mm. Hg): _ 758.5 TC Simulater Mode CC-VTR-SH
Serial # 1837 Humidity (%) __ 54 Reference # 91109269
Units: Metric Amb. Temp. ("C): 264 Baromete- Mode 369307
Altitude {m): 1.8 Refersnce # EBARODIALSPEO1
Corrected Poar (mm. Hg): 758.3 DP Calibrator Vode 718 30G
Reference #. 9543013

Audit Data

Relerence: || Refersnce’ Thermocouple Probe Audit o o TR o
P'_olnt Tﬂ__ﬂ’s’»’- Sk Probe Fiter En AR Reference Fent Stalus
°C o °C °C °C ) " passFail
Room 26.4 26 26 26 26 26 PASS
Ice Water 0.9 i i 1 1 1 PASS

Congole Vacuum Audit
Hef_nfel}oe 1 Rafarcnce Pant
Polot Reference Vicyum Gonsole Vacuum 7
# m. Hg in. Hg Pass/Fas
1 17.0 16.5 PASS

<7
é % ) -.
Calibrate By: / / Appproved By: T Date 3 Apr 24

Notes

'For valid test results, the maximum difference batwaan tast and referenca readings should be less than 54 *F (3 “C), for all thermocoupies axcent for the stack thermacauple
which should be less than 1.5% absoluta temperalure from the referance reading and the exit Ihermocouple whicr shouid be less than 2°F (* °C) from the refarence reading (EPA
Method 2, Seclion 6.3 and EPA Mathod 5, Sections 61 : 7-6.1 1 8)

*For valid tesl resuits, lhe maximum difference betwesn console and reference baromstric pressure readings should be 19ss 1nan @ 1in Hg (2 5 mm Hg). (EPA Methed 5, Seclion
5.1.2)

'For valid lest results, the maximum difference between console and referenca vacuum readings should be less Ihan 0 5 0 Hg (12.5 mm Hg)

certify Ihat the above Thermocoupts, Baromalric, and Vacuum Sensors were calibraled and audiled n accordancs with US EPA Melheds, CFR 40 Part 60

v a\'-‘r\r\--'-‘ Rinaet S e T




«  NEEUTISS sampling Probe and Pitot Validation

Sampliq System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in, 3 ft Digital Calipers CD-15APX
Probe Number S Reference No. A22070181
Pitot tube Number - Digital Inclinometer BASELINE )
Pitot tube Type S Type 3/8Inc Reference No. FES 12-1057 -
Validation method Standard Probe 1 in. and Temperatute 26.4 B “C+1
1/2in. Sampling Nozzle Barometric Pressure 758.5 mm Hg
g Sampling Probe Validation with Tune up
BOTTOM VIEW  ~e— 2"—4: e . " ) n
3 % i, @ Measure and Alinment with 1/2" Sampling Nozzte( 12 7 mm )
o Orsal U '
T Paiuie =08 el .
[ Measured Standard Range
- LY
L IENR, ~— “
1. Samping No
ptrd | Samping Nozate || L, = 1,92 cm. (1905 cm. or 34 1. )
: Dy =Tubs QD
= L= 4.99 cm. (5.08cm or20in.)
3 Dr= 0981 cm. {3/8in.)
p A = 2.18 cm. {21072 A <3D.)
= Thenmocoupk %
SIDE VIEW e iy
o . A/20r = 1.134 cm. {(1.05P4/DrsA <15}
sngrmees : 'y l_‘ i "
':" ; Tyne S Prlot Tue By Pitot Tube Validations and Engles measurement Result
1] | & . Measure Result afler Maintanance and Adjustable
et
Py Size Standard Range
P 1 030° <107
-, ' ot o2} = . <
| )l
7
!/""\‘ g B = 2.20° <5
| H t e .
P, Size
,-—&—_. e
C s 81 a, = 0.50° < 10°
'1—...4;..-...........\“./.......
¥ ) - N o
e TR e e 2 B2 = 1.70 <5
[
W Engles measurement Calculated Resuit Standard Range
e WA n
_ 'C"—}"'*"'?@ W = 040° 0.015 cm. W < 0.08 cm{ 1/32in. )
z z 1.60 ° 0.061 Z <0.032 /8
- = .60 B cm. <0. cm{ 178 in.
A _//'- L\ KN Z ( )
LIRS il 'y - g
5__\/1 Y A = :
* —~ 5} il the lype of race-openiang misargnment show above with not affect the base line value of Cp(s) Solong as standard range

Validation By: (I‘%"_‘f""‘” ﬁ Appproved By: &W Date: S Apr24
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Samplig System Equipment Information

Nozzle Validation

Validation Conditions

Console Model XC-572-V Digital Calipers CD-15APX
Console Number A1912535 Reference No A22070181
DGM Model SK25EX Temperatute 24.8 °C+3
DGM Number 00006056 Barometric Pressure 759.8 mm Hg
Validation Data Results
Nozzle ID Nozzle Diameter Different (Dy+D,+Dy)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS4 317 3.18 3.18 3.17 0.006 3.177
NS-7 5.30 5.32 5.32 5.32 0.000 5.320
NS-9 7.13 7.1 7.12 712 0.006 7117
NS-10 7.92 7.95 7.95 7.94 0.00 7.947
NS-12 . 9.52 9.53 9.52 9.53 0.006 8.527
NS-14 11.09 11.11 11.10 11.11 0.006 11,107
NS-16 12.70 12.70 12.68 12.70 0.012 12.693
Where :
D1,02, D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm

AD
D avg = (D, +D;+D5)/3

Maximum difference between any two diameters, must be <0.100 mm

A N
Validation By: & 7) Appproved By: &M Date: 9 Apr 24
7 7
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Neediss — Cerificate of Calibration

Method 3 Tensole Temperature Calibration - Metric Units

Console Information Calibration Conditions Reference Devices
Model # XD-502-MV Pbar (mm. Ha): 7595 - 1C Cauorator Medel: ¢c-vTR-SH Reference ¢ $1109269
Senal# 1816007 Humidity {%): 65 - Press.iz Calbrator Model: 713306 Reference ¢ 9543013
Units:.  Metric Tamb (*C) 256 Barometer Model: 73930 Reference ¢+ EBARODIALSPEC1
Elevation (m) 18
Corr. Pbar {mm. Hg) 75935 B

Temperaturc Sensors Calibration Data

Reference | Reference | Test Thermocouple Calicrations
Poirt’' Temp Aux | Stack Probe Oven Filter £xit freféverice okt Statizg
# °C °C °C W Ko C 95 Pass/Fail
1 -18 -18 -13 -13 -18 -18 -18 PASS
2 38 38 38 38 38 38 38 PASS
3 a3 92 a3 93 93 33 93 PASS
4 149 149 145 149 149 149 143 PASS
5 260 260 260 260 250 260 260 PASS
[} 371 371 371 371 371 371 371 PASS
7 482 482 482 482 432 482 482 PASS
8 593 593 593 593 .| .593 592 593 PASS
9 816 816 816 815 816 816 816 PASS
10 1038 1038 1038 1038 1038 1038 1038 PASS
7T Measure Ouerall Audit Status PASS
NIST Reference Temperature Probe ID: 12702001
Ref Poinl Thearetica! Temp D%,gqnzgfgﬁ-’::'e AT,M‘
# ‘C °’C C
lce Water 1 11 1 0.04% 1

Ambient’) 2 25.6 26 0.08%

Maximum? 0.08%

Stalus PASS

intemal femperalure thermocoupie is Nat duddsd 12 E5A standsros 309 snowtd Aot b2 used as an official referance for ambisnt tampersiue

Vacuum Gauge Calibration Data

Cansole Vacuum Calibration )
Reference Point Reference Vacuum Conscle Vacuum Reference Paint Status® E
# mm. Hg mm Hg Pass/Fail 1
1 50.0 50.0 PASS {
2 100.0 100.0 PASS t
Dual Inclined/Vertical Manometer
Pressurs audil wilh Console Syslam testing for Ingined Range of 0-26 and Vedical Range of 26-150mm H.O l
Reference Pressure - - f
AH Loop ( Backside) Ap Loop ( Frontside) ;
mm H20 mm H20 Pass/Faif mm H20 Pass/Fail 2
0.0 0.0 PASS -0.7 PASS E
50.0 50.4 PASS D PASS ‘
70.0 70.0 PASS 70.2 PASS !
80.0 80.0 PASS 80.4 PASS ;
90.0 90.2 PASS 90.1 PASS 1
100.0 100.4 PASS 100.2 PASS {
110.0 110.1 PASS J10% PASS |i-
120.0 120.2 PASS 120.1 PASS f
130.0 130.1 PASS 130.4 PASS i
140.0 140.2 PASS 140.4 PASS lf ,
150.0 150.2 PASS 150.2 PASS 4
£H Overall Audit Siatus PASS o Overall Audit Status PASS &
§
Calibrate By; IQ:}M /() Appproved By; /’l Date; 4 Mar 24 lE
Notes I
'Suggcsledl minimum relerence poinls are 10 {0, 10C, 200, 300, 500, 70D, 200. 1100, 1500, 1800 °F), can lest for more. [
“For valid lesl resulls, (ne maximum cilference ng fure and reforence uaumgs should be less than §5 £F (o tor &wrmocwp:es excepl for the slack Inermocauple which should be less han :nl
+1.5% absolule lemperalure from lhe reference a3 % \Q‘auq '. ”Mé; §§' \L..,u. fm farence reading (EPA Method 2, Section 6.3 and EPA Melhod 5, Seclions ;
3 L4 "
3 Do ot cninG L Cas viftue, 1t is hsitog paec ] JL!W'\ unda "Ce Condilions” i.‘

K O

tb%cﬂ! g E@%‘ ryu drdael :i?o!sgaraﬂr@-i}'ngl snould be xsu\

¥ For valid lest resulls, lhe maxmum diffeience belween consals and reference vaceum eadiags shauld be less tha

* Ahsoluta temperalura =-r!‘erwa and ajfier formyjae ang ::l ated bmu)! cn unil input tegen g.e..r CBa

.-.

* Forvaid (est yesults, (the maximum diffge

| certfy Ihal Ihe above Thermocouple Sensors were calbialéa m accordance vih US EPA Mel



€ .7 ﬂeedlSS Console Sensor Audit QA Sheet

-’

Meter Console Information (UUT) Calibration Conditions Reference Devices
Mcdel #: XD-502-MV Pbar (mm. Hg): 759.6 TC Calibrator Model CC-VTR-SH
Serial # 1810007 Humidity (%): 65 TC Caibrator Reference # 91108269
Units: Metric Amb. Temp. ("C). 256 Barometer Model 736930
Altitude (m): 1.8 Barometer Serial # EBARODIALSPEQ]

Corrected Pbar (mm. Hg). 759.6

Audit Data
Referenc || Referenc Console Thermocouple Audit Reference Point
e Point |} e Temp. Aux Stack Probe Oven Filter Exit Status’
# 'C °C °C 1 °C °C °C Pass/Fail
1 256 25 26 26 25 25 25 PASS

Console Barometric Audit

Reference Console
Bar. Press. || Bar, Press

Refarence Point Reference Point Status®

# mm. Hg || mm. Hg Pass/Fall
| 759.6 758.9 PASS

Console Vacuum Audit

Reference Console AL 3
Reference Paint atalioy Vacuum  |[Reference Point Status
# mm. Hg || mm. Hg Pass/Fail
1 750 75.00 PASS

Calibrate By; /,.;%Zay:mp Approved By; % Date; 4 Mar 24

i

Notes

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

"For valid test results, the maximum difference between test and reference readings should be less than 5.4 °F (3 *Cj, for all thermocouples except for the
stack thermocouple which should be less than 1.5% absolute temperature from the reference reading and the exil thermocouple which should be less
than 2°F (1 °C) from the reference reading (EPA Method 2, Section 6.3 and EPA Method 5, Sections 6.1.1.7-6.1.1 8)

*For valid test results, the maximum difference between console and reference barometric pressure readings should pe less than 8.1 in. Hg(2.5 mm Hg),
{(EPA Method 5, Section 6.1.2)

*Far valid lest results, lne maximum difference betwaen console and reference vacuum readings shouid be less than 0.5 in, Hg (12,5 mm Hg)

BN 'j,? S
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& heediSS Sampling Probe and Pitot Validation

Samplig System Equipment Information Validation Conditions and Equipment
Probe Sheat: Apex 1in., 3 ft, Digital Calipers: 7123456
Probe Number: V2001490 Reference No: A22070181
Pitot tube Number: AB9I6 Digital Inclinometer: BASELINE L
Pitot tube Type: S Type 3/8 Inc Reference No: 12-1057
Validation method: Standard Probe 1in. and 1/2 in. Sampling Nozzle Temperatute: 25.6 °C+3
Barometric Pressure: 759.6 mm Hg
Sampling Probe Validation with Tune up
[“IMeasure and Alinment with 1/2" Sampling Nozzle{ 12.7 mm )
) T Measured Standard Range
T E =1 -
' § R S S |
# 0, = Tubo OD Ly = 1.81 cm. (1.905 cm. or 3/4 in. )
Ly = 5.06 cm, (5.08cm or20in.)
S " thaimacete Dr = 0.952 cm (3/8in.)
SIDE VIEW : o
s : T e e A= 2 4% cm. (2.1 Dr=A £3D;)
i W | o "
i’ Tyre 5 Moot Tubg T
P A/2D; = 1.106 cm. (1.05P, /D<A <15)
Pitot Tube Validations and Engles measurement Result
2] : Measure Result after Maintanance and Adjustable
Py Size Standard Range
——
b - ,ul ay & «1.70 ® <10°
by 01 A
i P
[ i -.Iaz B = 1.90 ° s 5°
P, Size
! a, = 2.10° < 10°
B2 = -1.20° s5°
j_W \ Engles measurement Calculated Result Standard Range
T i T
- - e - — - -— - -
F Ri 7 W= 0tfo° 0.004 cm. W < 0.08cm ( 1/321in.)
z
sl ¥ -—-“» Z z = 0.20 © 0.007 cm. Z <0.032cm (1/8n.)
e i e ST ot by I

_""\:\.I'I ¢ 4 s

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

Solong as slandard range.

p Approved By; % Date; 4 Mar 24

B gy g, o
E t‘*—.«d %v,.‘,;-ﬁ %-‘*““!;):

220iss SRnniy nstrame

Validation By; /»2’:},,,,.,,




« sNeedISSNozzle Validation

Samplig System Equipment Information

Valibration Conditions

Console Model Number XD-502-MV Digital Calipers CD-15APX
Console Serial Number 1810007 Reference No A22070181

DGM Model Number SK-25-EX Temperatute 25.6 °C+3

DGM Serial Number 20229137 Barometric Pressure 759.6 mm Hg

Calibration Data Results
Nozzle ID Nozzle Diameter Different (Dy+D,+D;)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS-4 3.17 3.18 3.17 3.17 0.006 3.173
NS-6 4.77 4.77 4.77 4.77 0.000 4.770
NS-8 6.35 6.35 6.35 6.35 0.000 6.350
NS-10 7.92 7.91 7.92 7.93 0.010 7.920
NS-12 9.52 9.53 9.53 9.52 0.006 9.527
NS-14 11.09 7.13 713 713 0.000 7.130
NS-16 12.70 12.71 12.6S 1270 0.010 12.700
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,+D5)/3
///: Date: 4 Mar 24
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Console Information

Calibration Conditions

Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Reference Devices

Model #: XC-572-V Pbar (mm. Hg): 7598 TC Calibrator Model: CC-VTR-SH
Serial # 1108048 Humidity (%): 52 Reference #: 091109268
Units Melric Tamb ("C): 253 - Barometer Model: 7363930
Etevation (m) 18 Reference #: EBARODIALSPED1
Corr. Poar (mm. Hg): 7587 N Pressure Model: 718 306
Reference #: 9543013
Temperature Sensors Calibration Data
Reference || Reference Test Thermocouple Calibrations Referance Point
Point’ Temp. Aux Stack Probe Oven Filter Exit Status®
# Fe oG °’C o °C °C °C Pass/Fail
1 -18 -17 16 -1/ -18 -17 -17 PASS
2 38 37 38 38 38 38 37 PASS
3 93 93 93 34 93 93 93 PASS
4 149 149 150 149 148 148 149 PASS
5 260 259 259 260 259 259 259 PASS
6 3174l 372 372 372 372 Srl 372 PASS
7 482 482 483 483 483 483 483 PASS
8 583 584 594 594 594 593 594 PASS
g 816 816 816 816 816 816 816 PASS
10 1038 1039 1039 1033 1039 1039 1039 PASS

NIST Reference Thermocouple [D:

12702001

PASS

Ref Point

Theoretical
Temp

DGM Thermoccuple
Sensor Reading

A

# °C §C °C
lce Water 1 1.4 1 0.15%
Ambient® 2 28.3 25 0.06%

internal temperature thecmocouple s nol gudited to EFPA standands,

2
Maximum

Status

Anct shours nol be used

0.15%

PASS

Overall Audit Status

as an official reference far ambren! temperalure

Calibrate By : Appproved By’ SJan 24

Notes

" Suggested, minitnum reference points are 10 (0. 100, 200, 200, 500 700, 900, 1150 1500, 1900 °F), can test far more

les except lor |he slack thermocouple which should be less than
EPA Meathod 2, Seclion 6.3 and EPA Methed 5, Seclions 8.1.1.7-8

*For vald lesl resulls, tne maximum diff belween temperalure and reference resdings snoulkd be

absowle lemperalure from the reference reading and Ihe exit thermocouple which shauld be les

Do not change s cail value, ihis nelead based oonpul rom Cell B3 st the lop af ihis sheel under Catibration Conditons

sheel under "Meler Consola ‘nformation’

* Absolute lemperature difference and olner farmula calculated pasz3 on unibinput Irom celi &8 st he top of U

n+0 1 Hg (£2.5mm | g}, {EPA Melhea 5, Se

mum difference bekveen console & srence baramelnc pressura readings should oe les

® Far valid test resulls | ax1

riess than 20510 Hg el

le and reflecencz yacuum read:ngs snould

For valid lest resuls the maxmum difference between co

5 Eor vaiid tost results. th 2 iess tnan Q05 in H2Q (=125 mm H20). ¢



. meedgsg Console Sensor Calibration Data Sheet

Console Information
Model #: XC-572-V
Serial #: 1108048
Units:  Metric
Type:
“English"

Calibration Conditions

Pbar {mm. Hg):
Humidity (%):

Tamb (°C):

Corr. Pbar {(mm, Hg):

759.7

759.8

52.0
253

Reference Devices

TC Simulator

Refe:

Baromet

Refer >

Digltal Pressure Calibrator Model
Relference #

Pressure Gauge / Manometer Calibration Data

Jodel CC-VIR-SH

 # 091109269

el 736930

# TUARODIALSPEOY
718 306G

~ 73891001

Console Vacuum Calibration " )
Reference Point ||Reference Vacuum Console Vacuum Ke(e;::i: ot
# in. Hg in. Hg Pass/Fail
1 -5.0 -5.1 PASS
2 -15.0 -15.0 PASS
3 -20.0 -20.0 PASS
= AH_Manometer Calibration Reference Point
RefergriceiPoint 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 -1000 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.C PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 15C.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AH Overall Audit Status PASS
; AP_Manometer Calibration Reterence Point
Reference Point Reterence Positive (+) Pitot Negative (-) Pitot Status®
i mm H20 mm H20 mm H20 Pass/Fai
1 -200.0C0 0.0 -200.0 PASS
2 -150.0C0 0.0 -150.0 PASS
S -100.000 0.0 -100.0 PASS
4 -80.000 0.0 -80.0 PASS
5 -50.000 0.0 -50.0 PASS
6 0.000 0.0 0.0 PASS
7 50.000 50.0 0.0 PASS
8 80.000 80.0 0.0 PASS
9 100.000 100.0 0.0 PASS
10 150.000 150.0 0.0 PASS
11 200.000 200.0 0.0 PASS
AP Overall Audit Status PASS
s
Calibrate By : ‘mﬁ:w Appproved By: % Date: 9 Jan 24
Notes

! Suggesled, minimurm reference points are 10 (0, 100, 200. 300, 500. 700, 00, 1100, 1500 1900 “F), zan lest for more

YFor valid tesl results, the maximuin difference w:‘-;mm !}Nﬂf)f!lahln‘: and referenc

which should be less than £1.5% absolute 1u:ns’-}éﬁ?,l{%mni_ﬁhﬂcﬁm{!‘gn&%gﬂmwﬂ%-u

Fiyf
' Do nol change Ilu}'-

* Absolute temperalure diffe

eyl LfR
Eﬁ;ﬁ" e,
nce eubﬂé";m s A

LG Gon Consmle an

1 inst ‘xiﬁﬁn =

PG yakd st s mah ‘1.‘:-?5“.5.‘.;&. % 52.531’:3‘\ }:n.‘.é{z\

5 Eor valid leslresulls, the maximum difference belvizea consoie and reference vacuum readings should

| ceitfy thal :he ghove | hermocauple Sensars re calibraled in accordance wilh

oo Cot o
ol Bhwoan e
efarerce biliorm:lfj prEasuie fepdnns f.hi:

ool

AL Uk

e readings shm;li}.r:g less Ihan 5.4 'F (3 °C), for all lhermocoupls
l}mmlr’\‘ﬂ\(llliﬂ be less Ihan +2°F (=1

i
E mﬂ! “himsghest under ‘Calibration (
o .

25 except for Iha stack thermzcouple
rom the reierence readng (EPA

——g e —

S ——



nNeegiss

Meter Console Information (UUT) Calibration Conditions

Console Sensor Audit QA Sheet

Reference Devices

Model #: XC-572-V Pbar (mm. Hg). _ 759.8 TC Simulator Model CC-VTR-SH
Serial #: 1108048 Humidity (%): 70% Reference # 81109269
Units: Metric Amb, Temp. (°C) 247 Barometer Model: 369307
Altitude (m): 1.8 Reference #: EBARODIALSPEO1
Corrected Pbar (mm. Hg): 7597 Digital Pressure Calibrator Model: 718 30G
Reference #: 9543013
Audit Data
Reference || Reference Thermocouple Probe Audit ‘
Point || Temp. Aux Stack | Prabe | Oven Filter Exit R
5C. 'C °C °C °C °C iC Pass/Fail
Rocm 247 24 25 25 25 25 24 PASS
lce Water 1 0 1 3 1 0 0 PASS
Console Vacuum Audit
I
Reference Poirit Rj;ir:[:ﬁe S:ngme Reference Point Status®
in. Hg in. Hg Pass/Faif
1 17.0 17.0 PASS
Calibrate By: ZBZ"MPM 7> Appproved By: T Date: 9 Jan 24
/

Notes
“TFor.vaid lost results, the maxsimum dillerence belween lest and reference readings should be less than 5.4 °F (3 °C). for all thermocouples except for the stack thermocouple
which sheuld be less than 1.5% absolute temperature from the reference reading and the exit thermocouple which should be less than 2°F (1 °C) from the reference reading
{EPA Method 2. Section 6.3 and EPA Method 5. Seclions 6.1.1.7-6.1.1.8)
2Eor valid fest results, the maximum difference between console and reference barometric pressure readings should be less than 0.11in. Hg (2.5 mm Hg), (EPA Method 5,
Secfian A 1 2%
IFor valid test resulls, the maximum difference between console and reference vacuum readings should be less than 0.5 in. Hg (12.5 mm Hg)

| cerlify that the above Thermocouple, Barometric, and Vacuum Sensors were calibrated and audited in accordance with US EPA Methods, CFR 40 Part 60.
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¢ gﬁeediSS Sampling Probe and Pitot Validation

Samplig System Equipment Information Valibration Conditions and Equipment
Probe Sheat Apex 1in. 3 fi, Digital Calipers CD-15APX
Probe Number W1906153 Reference No. A22070181
Pitot tube Number : Digital Inclinometer BASELINE
Pitot tube Type S Type 3/8 Inc, Reference No. FEI 12-1057
Validation method Standard Prcbe 1 in. and Temperatute 253 °C+3
1/2 in. Sampling Nozzle Barometric Pressure 758.8 mm Hg

BOTTOMVIEW a3 #f Sampling Probe Validation with Tune up

= Coslne s b Measure and Alinment with 1/2" Sampling Nezzle{ 12,7 mm )
i gl Tue AN O
LT i ,
a2, SamelaNozzte, i) Abhs _.'- i ) Measured Standard Range
f : D, = Tute 0D
o L = 1.94 cm (1.805cm.or3/4in. )
¢ Ly = 5.08 cm. (5.08cm.or20in.)
) L ThRammace.pie {
SIDEWVIEW, =i Mo D, = 0.G48 cm. (3/8in.)
. o] | S o, J A= 2.44 cm. (21 D<A <3D;)
- Typa 5 wct Tubm . .
~a | ¥ |
i A2D; = 1283 cm. (1.05P,/Dr<A <15) ,
Pitat Tube Validations and Engles measurement Result
{4] . Measure Result after Maintanance and Adjustable
Pg Size Standard Range
[ | = Ea! a, = 270° <10°
N/
S o~
L ) o ‘a2 By = 1.80 ¢ < 5° I
WESAO. |
P, Size i
. |
7 ~- : -l
:;'_._,__..(.'__............\“...u... o = 2.80° < 10° !
e e PRl ) !
Bs = -1.80° s5° ;
Engles measurement Calculated Result Standard Range
W = 0,20 © 0.009 cm W < 0.08 cm ( 1/32in.)
e 2 = 0.58 ° 0.025 cm. Z <0.032cm ( 1/8in.}

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

Validation By: &:@M ﬁ Appproved By: //"‘4“ Date: 9 Jan 24
i
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‘Needqiss

Samplig System Equipment Information

Nozzle Validation

Validation Conditions

Console Model

Console Number

DGM Modetl

DGM Number

XC-572-V Digital Calipers CD-15APX

1108048 Reference No A22070181
GBIT6968-2011 Temperatute i) °C+3

1500033220 Barometric Pressure 759.8 mm Hg

Validatlon Data Results
Nozzle ID Nozzle Diameter Different (D;+D;+D;)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
4 3.17 St 3.17 3.17 0.C00 3.170
6 4.77 477 4.77 477 0.000 4770
8 6.35 6.34 6.35 6.36 0.010 6.350
10 7:92 7.92 7.92 7.92 0.000 7.920
12 9.52 9.52 9.51 9.51 0.006 9.513
14 11.09 11.05 11.05 11.06 0.006 11.053
16 12.70 12.70 12.71 12.71 0.006 12.707
Where
D1.D2 D3 = There difference nozzle diamiters , mm ; diameter must be within 0.025 mm
AD = Maximum difference between any two diameters, must be < 0.100 mm
D avg = (D, +Dy+D;3)/3
D1
Validation By’ Z% + 7> Appproved By: % Date 9 Jan 24

@5%

'ﬁ@

Neradis

""‘!ﬂ'\(} d ko \u_qi (
e * unwd“% e

ftd

}‘SUL- i e et Tent ¢ {¥,.




S —— e U= SN TR e S SR TSP SO0 J— . T e ’ =

SHO3G G POYIBIN YD @) A0URIABI W pLe ( L G I PUSIEN 2k OF ITEIIRY TR 530 PUE BaIeH Hudtunntul Su
“ = Iy .
bz UB( 5Z :a3eq Sz, N, 25 ; \ 2 kg ajesqren
L
ol
swon|  6L0L°L |PMPAInGuIdlesued BAY @HY = pesy BAav A=l o000t Bav =l ¢o-3101
(1] 5 4 Sy £LEV00 el g6y €0-3EL°) 88¢€G8 SE60L 349 LY
£e8¢ '8y GG00'0 GG00" L 0061 £0-322°1 8€8/8 £00'Gl SE8'061
E%ﬁm ed/ssed 862 0- 06k SZ00°0- S1660 Z7281 €0-30Z 1 8026 ov8 iz 008951
[or4 Sy (%% #9000~ 3£66°0 €091 €0-30L°L 688¢6 £80'8¢C B6LEBSY
. S09°¢- YAYA4 2600°0- 80660 2291l £0-369°L G2056 6CEVE 882091
LauIZ -+ S abelaae aul woy) -
DHVVY DHV AV A () "W A Pswnoy | (uwPEmo [ (1) PmA
I soueuep | WWDSZL200 || uonEuBA anjep 10A RIS | oeybueos | sezeiol | siex mo pis | awinjop IS
ENPIAIPUI Jo 32URIA|0) a1geldadoe Js|aw seb Aip au) oy - : = = e
Qe 3y1 o BuIpea) 2UI JO O11BJ AU} " A JCIDB  UDHRIQNED 104 10N (O%H wiL) @ HY Jojoed uolpeuoD uoisiaauod awnjop 19i8|y 1sa | FE) EIN =R ETET )T
s}Insay uoneiqyen 10}0E BUI|EDS e1e(] pazipJepuels =
0ve 0'v2 5061 G051 00 o'z 022 0.2 96£.8 9G£.8 0 00°€L Z€'018
0've 0'vc SPGL SpSlL Q0 0y 0/¢ 08¢ 60968 60968 0 00°6¢ £2°¢209 |
0%z 0've 8191 819t 00 04 09z 0'se GGees §GEE6 0 00°0¢ PS Oy
0vz 0've 9691 969l 00 0oL 062 062 66.76 66.Y6 0 00°08 £9°0%¢
0've 0've 6891 _ 6891 00 0'vl- 0've ove 86256 8GZSH 0 0°02! v6 08¢
.” (5 :J .>> _< .2\/ _<> !& E; :.J _.,.5_U U e o) =}
[euls By €101 _ |euld eniuj {Q°H [E| |EHIU |30 |euiq |ENIY] z \
= 1 —_— 1) 2inssald AO_ T wiw) (spuonas) _
(Dq) 21niB12dWS | 18I0 =3 (Do) @Imeladwsa] 1933 Junap asing HV '8olyuo S| uny ﬂ
o T - 1813 Bd0Uala 8N o I T :ZODV 1318\ 1NN
L 6G/ (BH W) 10D 2Inssald leq
00001  .Bwwed gl wj spmingy 2L6£6107  #'eUsS WOQd
SZ00000  mIBURS LG8E0 (BH wwp} N Sb {9%) Aupiny aAneey X3-GZHS  # 18PON WOJ
Mﬁ unf g¢ aleqg ang 1) 03/ A@I —.C_nCv 5€3ld pPIS Sve AUOV®_3~m_mDEw._r jusiguy vZ0C06 1L #|eu=g
HOOZ-HWDQ I3POW 1SN uonelalied cLgsz () dwal pig gop  (quainssaid ueg AW-Z0S-OX #1300
Juswdinb3y s5U313;3y SUOISISAU0D/510}08 SUORIpUOS uoielqgies UGNEWIoIU| 3[0sU0) 18N 1NN

(1) s33)17 - uonEIGIED BSINd 3|0SUOY 1531-81d § POYIBW % =~
uoijeiqiies) §0 ajeaIuan) m m _ Omm C m” W_



A b, e ol

(UlW/) pa10al1o)) B PAZIPIEPUELS B1RIMO|4

000°S €

0000t 000°sT  00O'CZ  00O'SL 000°0L 00078 000'0% 000'SE 000°0€ 00052 00002 00061 00004
S AT 026°0 Gl e ey e o
00°El
00°52

m ¥ < 086°0 00082
L { %
wn‘mmm 0 06E%0 ono rm
: z S
i 9¢66'0 g | meB

! . . 005
:

o fot=d
0ot X
C
22101 =

0¢0 1 onc S0

080

212IMO|4 “5A BLUWRS JIIN

{uIwy1) pe1d2iso) B peziplepurlg ajesmold

SR RINSH21g JBI1T |\ —8—

JJE.MO|4 "SA BINSS3I J318 N

sydeso uonesqien

TIENOD 20402

g Iy

Pk PEeun ) =

'™ -:..un_: * __EY__-V

— PR

8D1j1J0 pUB J212W 1531 WOJ} PAI23||ICT BWNISA JO SNBY - A

= A

JBlaw aous.ayal Ul panseaw ainjesadLa) -*
Prspunoy S} _ (e, 1918l 80UaIalal JC aJnssald paINs2aly -y

T, A i v
A A LUSIDNB0 D0 [BZID - 3

___:L...\ J8}8W 183} JO BiE! MO|} p3le NJje -
NS
L = Mspno)

d1S Joj paroallon Us)aW 153y AQ paloa)|od SWriop - YA

UnJ UOREIQIED B JO $1UN0D asind MEL jO Laquuny - T
PaZIPJEPUEIS 'SIUNOd 85 Nd Jo JSqWInN - **slunog
101084 BuIEDS - 08

JslaW 1531 Ul painseaW airielac ua) -

o]

(abned ainssaid JaaN. HY - “d

s3NUIW Ui '3 uny = ¢

ssa.d pue dwaj pIEPUBIS UC PSE] JUBIEJ0T - 'y

o
L TNT s 138 ses Aig - WO0
)y Mo
. - 2INssalg 0 NPWeg - g
uled] uoneIqled suolzenbg aIMedUaWoN

NOILVHEITYD 3TOSNOD 1S31-3dd § GOHLIW

jppuswalddng - uoneiqije) jo a3eII§1LIdD)

S5SI0o0UL

N
Y




Q5 g SSE *ﬁ;rﬂ.;&nm- iy vﬂ-ﬂg\%‘.‘mo“v*ﬁ-‘.- S

" @ 5 “mmg f

¥
SUO IHGAT WL IUD DL TR AR n.'ﬁ'..":"!\"-’.:

BTVl

006 004 DES COT .

4s shuleeds o2

cwiE
SRICE VLRI

01 81T Shuic

-_ﬂtﬁ}ﬁ- st I.E‘::‘:cu. ::(:}..&‘:.- R s o ‘(&@“‘c o]

S3J0N
#Z UB[ GZ a9leQ N ‘Ag pannudddy
>

SSWd s ienveseno ~ ssvd 0y 130 1

SSYd 667k SSVd 2051 00G1

SSvd 26EL SSVd 90pL oorL -
SSYd Z0et SSvYd £0E! ooct |
SSYd 96LL SSvd 50zt oozt
2 5601 SSvd 0Ll 0oL

SSVd 966 SSvd €00l 000l
SSvd 68 SSYd Z 08 006

SSVd 86/ SSvd 1708 008

SSvd v0L SSYd 50L 002

SSvd L'6Y SSvd 7'0¢ 070S

SStd 60 SSvd 00 oo
/it 4/SSEd QZH Www #edssed 0zH ww QZH ww

(spisjuold ) doo dv {apisyoeg ) doon) HV
- BINES3.d BOUAIB)BY
O°H WS 1-6z jo ebuex [EajUe A pue gZ-0 Jo 8busy peunU o) Buise) Weisks siosuol UM 1IPNE BNSSElY

13)3WaUe |BIIH2A/PAULDU| [N

SSvd 0’66 0’0ol 0
SSvd 06y 006 I
He4/ssed B ‘it By wuw #
(STHEIS JUjod S0USIBIBY | LUNNOBA 3[0SUOD ~ LUNNOBA 90UBIDJEH Wwind 8auRIajay
Uojjesq|[eD WANSBA BjosUed
ejeq uonesqies 86neg wnnoep
510)2a0WWE) [USIQWE 10] BIUSISIE] 120440 UR SE P3SN 3G JOU PINOUS DU “SDIBLURS YoF 0) DaKpNE JoU St 2idnorousst) aunjessdwa) 2usau;
= oova___°
%01°0 wnwixep
%010 GZ G've 4 Ciatatietd
%00°0 b L 1 JBIBAA 52
s ol o #
At St ‘dwe] jeoniaiosul | Juiod jey
L00Z0.2}1 101 @qo.d eimededwa] 20uaJ38y LSIN
SSvd STIRIS MY JRIONQ BINSESW D1
SSvd 8E0L LE0L 8€0L 8€01} 8EOL 8€0L 8€01L 0l
SSvd g g8 5i8 918 918 318 Gig G 6
SSvd €66 765 €66 €65 £68 €65 €65 8
SSvd 28y L 8% (4244 Z8v 287 287 Z2ay i
SSyd LLE 0i¢ L€ Ze VL€ L€ L€ 9
SSYd 092 09¢ 092 09¢ 092 09¢ 09¢ S
SSvd 6Vl 2 6¥i 6vl 6%l 61 6ri ¥
SSWd €6 €6 €6 €6 £6 €6 33 £
SSvd 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ gt &
SSvd gl 81- 8lL- 8l- gL 8l 8l B
jie4/55e4 93 e Ik Lo ¥ oK 9. o #

- X3 Jand Uan0 8q0id HI'IS ANy dwsa Ul
SRS ey : suoneiqied eidnosouwey ] 158y G:‘ruam;b‘ a:ﬁa;a?ag
ejeQ uoneiqies siosuag ainjeseduo ]

£'85¢ (B ‘ww) 1eqy 110D
Bl :_(Lu) UolEA3|D
D34S VI00HYES § oouousyey  OEBSEL [9poly daisworey 5h7 {(0,) qwel s suun
£1OEYS6 # soussaey  DOE BHL  japopy loemied aInssaid e (%) Aupiuny " vzocosl o ieuss
697601 L6 # sousssisy HS HIA0D epory Joeiaes L T Jes. (B wmrmEad TAR-ZOS-aX % ipon

SUOHIPUOD UOREIGIE)

uoIIeWIOU| 3|OSUOD

S801na(] 90UDI3}oY

SHUM D3R - UoNelqiteD ainjeiadua]) 8josu0D & POUISI

uoneiqi[ed Jo 91edIBD

i e e

g P

e e

e eep——



Console Sensor Audit QA Sheet

yNneediss

Calibration Conditions Reference Devices

Meter Console Information (UUT)

Model #: XD-502-MV Pbar (mm. Hg).  759.7 TC Calibrator Model: CC-VTR-SH
Serial #: 1903024 Humidity (%) 71% TC Calibrator Reference #: 91109269
Units: Metric Amb. Temp. (°C). 24.9 Barometer Model: 736930
Altitude (m): 1.8 Barometer Serial #: EBARODIALSPEQ1
Corrected Pbar (mm. Hg):  759.7
Audit Data
Referenc |f Referenc Console Thermocouple Audit Referénice Paint
e Point' |l & Temp: [ Aux Stack | Probe Oven Filter Exit Status'’
# MG e °C E °C =€ o Pass/Fail
1 24 9 25 25 25 25 25 25 PASS
Console Barometric Audit
~ Referance Point g:rra::::: Bg?ﬂ;ﬂ':s Referance Point Status®
# mm. Hg || mm. Hg Pass/Fatl
1 759.7 759.00 PASS
Console Vacuum Audit
Reference Point R\?;:fu";e 822:::: Reference Point Status’
# mm. Hg || mm. Hg Pass/Fail
1 100.1 99.00 PASS
Calibrate By; Z;’%:-—-;mp Approved By, ke Date; 25 Jan 24
I
Notes

| cartfy thal the above Thermocouple, Barometric, and Vacuum Sensars were calibraled and audiled in accordance with US EPA #/aincds, CFR 40 Part 80

rou'd be less than
A Nethad 5, Sechions

& lhermacouple
(EPA Velhon 2, Secion 6 5 an

st anc reference readin
and Ihe exil (hermocouple which should

'For valid tasi

7% . \ e - " £
For vaid tesi resulls. Ihe maximem difference betweer: censole 300 ‘eleience baromelnc pressure readings should be less than ( n HofZ 3 we Hig). (EPA Rtelhod 5, Sechon & 1 2)

*For valid test resulls, the maximum aifference belween console and 12le/@nce vacuum reatings should be less than C §

N
‘I "
.‘i‘}”}\ "q V f‘r;::’ ‘2;..1:. ,f % bx} ‘.\?’_1_ {__'
i (i ! % LY 2 "y, iy
i 1‘1‘ £ Be®  med i
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Samplig System Equiprment Information

sNeediSS sameling Probe and Pitot Validation

Validation Conditions and Equipment

Probe Sheat: Apex 1in. , 3 ft. Digital Calipers: ET123456
Probe Number: 1904202 Reference No: A22070181
Pitot tube Number: AB335 Digital Inclinometer: BASELINE
Pitot tube Type: S Type 3/8 Inc. Reference No: 12-1057
Validation method: Standard Probe 1 in. and 1/2 irt, Sampling Nozzle Temperatute: 24.9 °C+3
Barometric Pressure: 759.7 mm Ha

Sampling Probe Validation with Tune up

BOTTOM VIEW YIMeasure and Alinment with 1/2" Samgpling Nozzle{ 12.7 mm )

Measured Standard Range
i M1 -
A |
: Dy = Tube OD L= 1.91 cm. {1.905 cm. or 3/4 in. )
L; = 507 cm. (5.08cm.or2.0in.)
Eo rarmien b Dy = 0.958 cm. (3/8in.)
SIDE VIEW : -
- i . A= 212cm (2.1 Dr<A <3Dy)
A b it
LR Type 5 Mot Tule
A2D; = 1.107 em. {1.05P,/Dr<A <15)

Pitot Tube Validations and Engles measurement Result

: Measure Result after Maintanance and Adjustable
P Size Standard Range
= | N
i | l(“ a, = -1.00 ° £10°
L '
' 4 N\ \
E } ya2 By = 140° s 5°
.|
0 P. Size
i o}
i ...,,-_h.‘f ........... \...r{“.. as = 100 ° < 10°
e Y =" A2
¥
J B> & -0.70 ° s 5°

Engles measurement Calculated Result Standard Range

w
o W

.—..:‘I-ms-_'._—(—.-i—‘ .- -
L N 3 T w=  070° -0.026 cm W < 008cm (1/32in.)
s E z = 050° -0.019 cm. Z <0032cm (8.
s < i I Ky =
= N * ’

\

Can be use 0.84 for Cp(s) if the type of face-opening misafgnmenl show above with not affect the base line value of Cp(s)

Solong as stanocard range

Validation By; Date, 25 Jan 24




¢ NeedisSS Nozzle Validation

Samplig System Equipment Information Valibration Conditions

Console Model Number XD-502-MV Digital Calipers CD-15APX
Console Serial Number 1503024 Reference No A22070181
DGM Model Number SK-25-EX Temperatute 24.5 °C13
DGM Serial Number 20193918 Barometric Pressure 759.7 mm Hg
Calibration Data Results
Nozzle ID Nozzle Diameter Different (Dy+D,+D;3)/3
Sizes D, D, D, AD Davg
mm mm mm mm mm mm
NS-4 3.17 3.17 3.17 317 0.000 3.170
NS-6 4.77 4.76 4.76 478 0.000 4760
NS-8 6.35 6.35 6.35 6.35 0.000 6.350
NS-10 7.92 7.93 7.92 7.92 0.006 7.923
NS-12 9.52 9.53 9.53 9.53 0.000 9.530
NS-14 11.09 11.08 11.09 11.09 0.006 11.087
NS-16 12.70 12.71 il2<72 12.71 0.0086 12.713
Where :
D1, D2, Dbt = 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;y+Dy+Dy)/3

D2~ D3

D1

Validation By; Z%f; = 73 Approved By, % Date 25 Jan 24
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Vert:flcatlon Test Report

Instruments Information Page:2/2
Analyzer Type:  Flue Gas Analyser Manufacturer: MRU
Model: Optima? Serial No.: 320779
Calibration Gas information
Standard Gas Mid Range Standard Gas High Range
02 Conc 22 %vol. 02 Conc 10.22 %vol.
Cd/Ex: 343014/Jul 24,2025 Cd/Ex: 343018/Jan 10,2025
CO Conc 99.94 ppm CO Conc 584.5 ppm
NO Conc 99.69 ppm NO Conc 197:2 ppm
NOX Conc 99.76 ppm NOX Conc 197.2 ppm
$02 Conc 100.5 ppm S0O2 Conc 200.9 ppm
€02 Conc 8.054 % CO2 Conc 16.02 %
Cd/Ex: ED5716/May 16,2030 Cd/Ex: ND7514/Jun 21,2030
Environment: Temperature 258 °C Humidity: 47 %RH
CO calibration test
Set point Std.gas Bef.ore Ad) Afr_er Adj Difference % error
(ppm) Reading{ppm) Reading(ppm)

Low/Zero 0.0 0 0 0.0 0.0
Mid 95.94 101 59 -0.9 -0.S
Hight 594.5 607 601 6.5 1.1

02 calibration test
Set point Std.gas Bef.ore Ad) Aﬁer Adj Difference % errcr
{(ppm) Reading(ppm) Reading(ppm)

Low/Zero 0.0 0 0 0.0 0.0
Mid 2.2 2.2 2.2 0.0 c.0
Hight 10.22 10.21 10.21 0.0 -0.1

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

SO2 parameter +5 % at Range 0-2000 PPM

S
Calibrate By : /—,ﬂ“z’ 7) Approve By : ///{: Date: 26 Feb 24
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Calibratech Co.. Ltd.

CALIBHAT iy Ot

To106-7 Moo 2Sukhaprachasan 3 Rd., Ban
Teli2) Qa4-621 1 Fax.(021964-5155, ¢n
.4,"‘\"/\’ - (~ Ni : “ i
Certificate of Calibration
Certificate No. 67-200060-1 Page @ 1 of2
Submitted by : Envilab Co., Ltd.
540, 54071 Soi Bangkhae7, Bangkhae, Bangkok 10160
Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURAI125-18
Serial No. : 0034606552 ID No. : ELABBALANCINOS
Capacity : 120 ¢ Resolution : 0.0001 ¢
Environment : On site calibration was carvied out at the B304 Balance Room, Envilab Ce. Ll
Ambient Temperature : (2001020.7) “C
Relative Humidity : (56.2 10 60.3) Ya
Alr Pressure 1013.0 mbar
Date of Reccived : 20 February 2024
Date of Calibration : 20 February 2024
Date of Issuc : 21 February 2024
Calibrated by : Satja Sangkhum
Calibration Method - lu-house method CAL-M2001 based on UKAS Publication ref: LAB 14
l:dition 7 - November 2022
Reference Standard Instruments : This certilication is traceable (o the International System of Uniis
Standard Weights
1D No. Cerl. No. Duc Date Traceability
E261-E2624 C02232088 08 Nov 2024 National Institute of Metrology (Thailand), (N1MT)

Approved by :

{ Surachai Promtheng )

Laboratory Manager

The Uncertainties are for a confidence probabilily of approximately 95% o

:

This cerificate may not be reproduced other than in full except with the prior writt

‘AL-FO031-03
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Calibratech Co.,Ltd.

7/100-7 Moo 2, Suklaprachaswr 3 Rd., Bangpood, Dakkied, Nonthabure 1020

Lelt021 964-6211 Fuxd02) 964-5155, ¢-madl « calibratech_cali@yahoo.com, calibratech _calzzhotmail.con

Certificate of Calibration

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

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Good

Departure of'indication {rom neminal value

Nominal Value Correction Uneertainty
(g) (g) * (g)
0.1 0.0000 0.0001
0.5 0.0000 0.0606011

| 0.0000 0.00011
2 0.0000 0.00011
5 0.0000 0.00011
10 0.0000 0.00011
20 (-.0000 0.00013
50 0.0001 0.00014
100 0.0001 0.00020
120 0.0000 0.00038

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,00,

providing a level of conlidence of approximately 95%

Fecentric error Load test 20 g
A B C D E

0.6001 0.0001 0.0000 0.0000 0.0000 g

Repeatabilily Load test : 100 g

Stdev. ; (1.00004 I

-olo -

SAL-F0031-03
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Calibratech Co.,Ltd. MSCTIS1-TiS1 7025
Cone? Mo 20 Sukhapraciisan 3 1L Banepood, Pakired, Nonibaburi £1120 CALIBAATION 0630

calilbratech_calacvahoo.com, callbrateeh _ealteehotnnil vom

Certificate of Calibration

Feti02) 964-6711 Fas.((2) 9645155, canaif

Certificate No, 67-410025-1 Page : 1 of 2

Submitted by Envilab Co., Lid.,

540.540/1 Soi Bangkhac 7, Bangkhac, Bangkok (0160

quipment Digital Thermo-Hygrometer
Manufaclurer ; Jedto Model HTC-1
8]
Range Temperature : N/A - C Resolution - 0.1  "C
Range Humidity : N/A - %R.H. Resolution | YR
Serial No. PONPES832004 ID No. @ ELABTMIITC 10003
Environment ; Ambicnt Temperature (23 1+ 2) "C
Relative Humidity : (50 4 15) 9%
Date of Received : 20 I'ebruary 2024

Date of Calibration : 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 certiflication is traccable to the International System of Units

Digital Indicator with Standard Prohe Tempdlum

11D Na, Cerl. Na, Due Date Traccability
400034 & 400035 SG-H-00020/67 05 Jul 2024 Success Gateway Ca., Lid., Accredited by TISE Calibration No.0268

/

( Surachai Promthong )

Approved by :

Laboratory Manager

The Uncerlaintics are for a conlidence probability of approximaltely 95%

This cerificate may not be reproduced other than in full except with the prior wri

“AL-FO031-03



Calibrateeh Coodd,

06 7 Voo S Wi cni e bR Dhany WkKred, Nanthabuor 17126

weh.calisyahoo.com, calibratech _calf hotmail.com

Certificate of Calibration

Tel (O 06A-02 1 Hay (02 0 BN [

Certifieate No.,

67-410025-1

LUC Condition As-IReccived 1 Cood

Result of Calibration

Without Adjustment

Function : [erperature measurement

Rete

senee Hunidity @@ 50 %R,

Page : 2 of 2

Stodind Temperature

UUC Reading

Correction

Uncertainty

Result of Calibration

Function : Liumidiy measurement

Without Adjustment

. s -~ o
Reference Temperature @ 25 C

Standard Humidity

("R H.)

UUC Reading

(%R.I1)

Correction

{%R.H.)

Uncertainty

(+%R.H)

30.03

50

0

%)

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 multiplicd by a coverage factork =2,
providing a level of confidence of approximately 95%

oo -

CAL-FOO31-03



TSP High Volume Sampler Calibration

Verification Report No.
S02400119-E001 -TSP 01

- PM “] Onsite

Site: Tndpuum

UTM : N 1488388 £ 728953

Date

Sampler: ETSP#40

Technical:

Recorder: ECRANG15315225

Approval:

- 3 May 24
Kunanon P.
Wisan R.

CONDITIONS

Barometric Press. (hPa): 1002.0
Temperature (deg C): 33.0
Average Press. (hPa): 1013.0

Average Temp. (dea C): 30.0

Correcled Pressure (mm Hg):
Temperature (deg K):
Correcled Avg.Press, (mm Hg):
Average Temp. {(deg K):

7516
306.0
759.8
303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc
Model: TE-5025A

Qstd Slope:
Qstd Intercept:

2.03736
0.03733

Serial#: 759 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION

1 12.13 1.698 54.0 H2.289 Slope = 20.2213

2 10.02 1.543 50.0 45.07 Intercept = 18.1015

3 7.78 1.362 46.0 45.14 Corr. coeff= 0.9946

4 6.67 1.262 44.0 43.18

5 4.30 1.017 40.0 39.25 # of Observations: 5

Range of Chart 42
at 1.1 -1.7 m3/min. 53

0.0 % .//:nnor{
) Calibrated by : ?
g { Kunanon Phila )
& 00
3 3 May 2024

0.0 T - \ i
v“ Y
Approved by : |
0.0 AR R R i ( Wisan Ritthikamon )
| PO SR - 3 May 2024
This report shall not be | ol Enwilab Co.,Ltd.
B www.evitesting.com EEEE :

FEAANT-29 Rev.00:01 /0061




TSP High Volume Sampler Calibration

Verification Report No.
502400119-EC01 -TSP 02

PM [/ Onsite
Site: JalanrinaTn

UTM :© N 1490141 E 727433

Date: 3 May 24

Sampler: ETSP#37

lechnical: Kunancn P,

Recorder: ECRANG 15315234

Approval. Wisan R

CONDITIONS

Barometlric Press. (hPa). 1002.0
Temperature (deg C): 33.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

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

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc

Qstd Slope: 2.03738

Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 758 Date Certified 9 Feh 2024
CALIBRATIONS

Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION

1 11.87 1678 54.0 52.99 Slope = 19.2638

2 10.18 1.555 50.0 49.07 Intercept = 19.9803

3 7.26 1.316 46.0 45.14 Corr. coeff.= 0.9937

4 4.72 1.065 42.0 41.22

5 3.48 0.917 38.0 37.29 # of Observations: 5

Range of Chart 42
at 1.1 - 1.7 m3/min. 53
A g
L Calibrated by :
'g ( Kunanaon Phila )
£ 3 May 2024
2 i
- T Approved by : T
wo - ( Wisan Ritthikamon )
. 3 May 2024
01 0 0 .'.".- 109 -3'.__ ¢ QIGJ
e
This report shall not be feproduced except infull, wihout the waitten a
= www.evlitesting.com e

FEXMNT-29 Rev 00:01/08/63

covilab Co.Ltd. W



PM10 High Volume Sampler Calibration

]

Verification Report No.
S02400118-E061 -PM 01

— PM Onsile
Site: 7D DHUNY
UTM © N 1488388 E 728953 Date: 3 May 24
Sampler: EPM#28 Technical: Kunanon P.
Recorder: ECRANG15315224 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1002.0 Corrected Pressure (mm Hg): 751.6
Temperature (deg C): 33.0 Temperature (deg K): 306.0
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 1.27576
Model: TE-5025A Qstd [ntercept: -0.02337
Serialf: 759 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | ] LINEAR
Test# {in) (m3/min} (chart) (corrected) REGRESSION
1 10.33 1.626 50.0 31.90 Slope = 17.3034
2 8.80 1.502 46.0 29.35 Intercept = 2.7284
3 6.50 1.293 40.0 2552 Carr. coeff.=  0.9993
4 4.40 1.067 34.0 21.69 SFR=1.134
5 3.20 0.913 30.0 19.14 SSP = 36.47
# of Observatons. 5
- - o - Range of Chart 34
at SFR £10% 39
- AN
: u:'lnr-a(*‘
| Calibrated by : !
i x ( Kunanen Phila )
| £ | 3 May 2024
& |
|
.| WY e e e
i Approved by :
! { Wisan Ritthikamon }
| 3 May 2024
|
| . .
Thrs report shall nat be reproduced exc
B www.evltesting.corn B

FEMNT-23 Rev.00 01/08/07




PM10 High Volume Sampler Calibration

Verification Report No.

S0O2400119-E001 -PM 02
_ PM - Onsite
Site: Jalanvias
UTM : N 1490141 E 727433 Date: 3 May 24
Sampler: EPM#44 Technical: Kunanon P.
Recorder: 0 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1002.0 Corrected Pressure (mm Hg): 751.6
Temperature (deg C): 34.0 l'emperature (deg K): 307.0
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: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 758 Date Certified: 9 Feb 2024
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # {in) (m3/min) {chart) (corrected) REGRESSION
1 10.46 1.639 48.0 3068 Slope = 14.1634
2 8.87 1.510 44.0 28.12 Intercept = 7.2401
3 6.19 1.265 40.0 25.57 Corr. coeff.=  0.9562
4 4,79 1.115 36.0 23,01 SFR= 1.157
5 3.39 0.941 32.0 20.45 SSP= 3698
# of Observations: 5
Range of Chart 35
at SFR +10% 39
&;rrmv/
| Calibrated by :
‘; i ( . ( Kunanon Phlla }
i | ' 3 May 2024
. Approved by :
ol ( Wisan Ritthikamon }
3 May 2024
Ths report shall no
= www.evlitesting.com
PM14 Cal. Rew.07 / Iss.DateMar 17,2020

FE-MNT-29 Rew 00:01/!




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: 745.0 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 5411
Vol. Init Vol. Final avol. ATime AP AH
Run {m3) {m3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 1.3950 3.2 2.00
2 3 4 1 0.9840 6.4 4.00
3 5 6 1 0.8790 7.9 5.00
4 7 8 1 0.8430 8.8 5.50
5 9 10 1 0.6940 12.7 8.00
Data Tabulation
Pa Tstd o
s B A(a/pa)
Vstd Qstd \/ st a 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
0.9839 1.1672 2.3401 0.9883 1.1723 14718
0.9787 1.4103 2.8222 0.9830 1.4165 1.7750
m= 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=|AVol({Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:
_ Pa Tstd -
Qstd= 1/m((\/&H( petd )(-*-——Ta ))b) Qa= 1/m ((wf AH( Ta/ Pa)) -b)
Standard Conditions
Tstd: 298.15 °k RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manameter read_i_ng {mm Hg) Appendix 8 to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paz actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

‘isch Environmental, Inc.
45 South Miami Avenue
fillage of Cleves, OH 45002

TOLL FREE: {877)263-7610
FAX: (513)467-9009
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6705003
Calibrated Date: 2-May-24

PM O Onsite

Instruments Information

Page:1/1

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

Manufacturer API
S/N: ENOAIT20000108

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 46.50 PPM
SIN: 792 NO Conc 46.50 PPM
ZERQ AIR Genearator ZAG7001 So2 Conc 45.59 PPM
SIN: 644 Co Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 25.1 °C Humidity: _ 55 _%RH
Calibration Check ( Before adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) (ppb) Drift%
WO 25 00 | i 3910|4000 T
_NO, 0.4 0.0 04 30 00 04
NOx 2.9 0.0 2.9 394.0 400.0 -0.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) {(ppb) {(ppb) (ppb) (ppb) Drift%
NO_ 05 00 — 05 | 4030 | 4000 0.4
_No, | 02 0.0 02 | 20 00 0.2
NOx 0.7 0.0 0.7 405.0 ©400.0 0.6
Single Point Calibration Chart
450 +
5} 400 -
% 350 -
£ 300
3 250
o
- 200 +-
= 150 4
[\
L= 100 A
50 429
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-NE705003 Page:1/1
Calibrated Date: 2-May-24
B .
PM U Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 2-May-24
Time 10:10
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 511 532
Ozone Flow 60-80 ceimin 80 80
PMT Detectlor 0-5000 my 274 16.4
AZERQO -20-150 mv 54.2 54.2
HVPS 400-900 constant V 819 818
DCPS 2500 +(- 200 mVv = -
RCELL TEMP 50+i- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreegee C 337 329
PMT TEMP 7+ Drecgee C 71 71
1Z58 TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +- 5 Drecgee C 3144 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 contant IN-Hg-A 29.0 294
NO Slope 1+-03 0.820 0.801
Nox Slope 1+-0.3 0.848 0.813
NO Offset -10 10 + 150 my 10.2 15.3
NOx Offset =10 to + 150 my 2.0 -3.4
Span and Cal Values
Zero Value NO 0 ppb 2.5 05
NOx 0 ppb 29 07
Span Value NO 400 ppb 391.0 403.0
NOx 400 ppb 394.0 405.0
S
Calibrate By: Approve By :
" Sirirat Poonlak Sarawut Keawsrinua!
Date: 2-May-24 Date: 2-May-24

Trig rapart shak nat he repmducad evoent imfullwineoT The




NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6705002
Calibrated Date: 2-May-24

PM . Onsite

Instruments Information

Page:1/1

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

Manufacturer API

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 4559 PPM
S/N: 644 CO Conc 4507 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature_ 25.2 °C Humidity:_ 55 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 55 0.0 . b5 470.0 400.0 1.2
NO, 0.8 IR S 3.0 0.0 0.4
NOx 6.3 0.0 6.3 413.0 400.0 1.6
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
{ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.7 00 07 406.0 400.0 07
NO, 06 00 | 06 3.0 0.0 0.4
NOx 1.3 0.0 1.3 409.0 400.0 11
450 - &
o) 400 - k]
< 350 1—
1= 300 4——
@ 250 4 ’7'_'_%
o
p 200 A4 | =
% 150 +- L
1= 100 +4—
50 +6.
0
NO Reference Value (ppb)

Thig repott shall mot be ragroduced except infulwithout The writTan eporove




NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6705002 Page:1/1
Calibrated Date: 2-May-24
0 .
4 PM Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 2-May-24
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) < 0.2 PPB 0.5 02
Sample Flow 500+/- 50 ccfmin 474.0 441.0
Ozone Flow 60-90 cc/min 76.0 76.0
PMT Detector 0-5000 my 245 62.2
AZERO -20-150 mV 8.6 67.5
HVPS 400-900 constant \ 839.0 836 0
DCPS 2500 +/- 200 my - =
RCELL TEMP 50+ 1 Dreegee C 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 30.5
PMT TEMP 7 +-1 Dreegee C 7.0 71
1ZS TEMP 50+/- 4 Dreegec C - -
MOLY Temp 3156 +i- 5 Dreegee C 315.0 314.4
RCEL PRES 4-10 conlanl IN-Hg-A 4.20 7.90
SAMP PRES 20-30 contant IN-Hg-A 29.9 28.6
NO Slope 1+/-03 1.256 1.032
Nox Slope 1+/-03 1.232 1.048
NO Offset -10 to + 150 mVy 4.50 6.90
NOx Offset -10 to + 150 my -5.00 -1.50
Span and Cal Values
Zero Value NO 0 ecpb 55 0.7
NOx 0 ppb 6.3 13
Span Value NO 400 ppb 410.0 406.0
NOx 400 ppb 413.0 409.0

Calibrate By : Approve By : /

u Sirirat Poonlak Sarawut Keawsrinual
Date: 2-May-24 Date: 2-May-24

repert shal not be recmduced excent inful #ithiout The whrter
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6705001
Calibrated Date: 2-May-24

PM [ Onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer AP!
Model: 100U S/N: ESOAI100U0056
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.50 PPM
S/N: 792 NO Conc 45.50 PPM
ZERO AIR Genearator ZAG7001 SO2 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature__254 °C Humidity: 55 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(ppb) {ppb) {ppb) (opb) {ppb)
Beforef 00 13 13 . 400.0 406.8 08
After] 0.0 06 0.6 400.0 402.0 02,
Single Point Calibration Chart
500 1
Iy
(=%
= 300 i i L ——:i— Before
o
£
E 200
s
100 et
!
C A
g Reference (ppb) 400

nis repet sheli not be regroduced excent infulwithou® The writter




Y — el
eediss

ElE =]
A

i
e
% @-}

SO2 Analyzer Verification Test Report

Calibration Report No.

: AP-S6705001

Calibrated Date: 2-May-24

4J pPm . Onsite
- Page:2/2

Test Function Value Norminal range Unit Before After Note
Date 2-May-24
lime 8:30
Range 50 - 26003 F’b.Ei 500 500
Slability (Zero Gas) < C2 F’P.B 0.4 0.2
Sample Flow 65.0."(.4-!: 50) cefmin 668 662
PMT Detcelor 0- 5000 rr‘\/ 24..3 282
Norm PMT Detector 0 . 5060 my 314 343
HVPS 400—!;6(-3 z;onstan;. \_/ - 7.25 .725
CPS 2500 (+/-200) mv . '
RCELL TEMP 50 (+1-1) Dreegee C 50 50
BOX TEMP 20_-47". - Dreegée C 32.6 351 )
PMT TEMP 7 (+-1) Dreegee C 8.3 8.3
UV lamp 10004900 mv 3251 ) 3251
Lamp Ratio 30»“‘20_ . R M"/_’um 874 87.4
STR. Light (Zero Gas) <.1EO_— PPB 38.5 385 B
Dark PM! (-50) - (+200) mv 27.6 27.6
Dark lamp (-56;—;”(_;.5-0-0) rn\) 3.6 3.6
SAMP PRES 20-30 contant IN-Hg-A 26.9 27.3
Electric Test/Optic Test
PMT Volts 2000 (+i- 500) mVv 2010 2006
502 Gonc 00 (+/- 250) PPB 1005 1003
S02 Slope »h 1.054 1.063
502 Offsel 94.7 i 8(]4
Slabitty ul Zero o2 b.1 .0.1
Stability al Span <2 ;_;)pb\ @ 460 ;,w;;b 6,4 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 1.3 0.6
Span Gas (400 PPB ) 400“.". p;;b 406.8 4020 + 5% of Range

Calibrate By:

Date:

il

Sirirat Poonlak

2-May-24

Approve By :

y 4

Sarawut Keawsrinual
2-May-24
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-56705002
Calibrated Date: 2-May-24

Ppm Ll oOnsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: T100 S/IN: ESOAIT10002034
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 SO2 Conc 45.59 PPM
S/N: 644 CO Conc 4500 PPM
Expire Date: Mar 31,2026 EB0160267
Environment: Temperature °C Humidity:__ 55  %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading o
Drift%
(ppb) {opb) {ppb) {ppb) (ppb)
_Before| 00 15 15 | 4000 | 4080 1.0
~ After 0.0 0.3 03 ~_400.0 402.5 0.3
Single Point Calibration Chart
500 4
400 '
oy [
G 1
a 300 4 —a— Before
o
£
14
100 4
‘.
|
0 e
0 400

—

This rzport shali not e regroduced excens

Reference (ppb)

infukawithout The written
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6705002
Calibrated Date: 2-May-24

PM O Onsite

Page:2/2
Test Function Value Norminal range Unit Before After Note
Date 2-May-24
Time 11:50
Range - 5_0 :-QOGCO PPB 500 500
Stability {Zero Gas) o < 02 PPB 0.5 02
S.ample Flow o 6.5-(-3“(“— 50) cc/min 650 69
PMT Detector ~ Jo-s000 v 347 26.4
N.c.).l.'m PMT Detector = EM- 5000 mVv 44.0 25.9
HVPS ' 400900 constant ' v 723 723
DCF’S . - o 256-0 -(+.!— 200) mV = % %
RE:ELL TEMP 50 ("+!— 1) Dreegee C 50 . 5(5 ........
BOX TEMP T o4 Dreegee C 355 339
PMT TEMP ey Dreegee C 8.0 80
UVlamp ~ |iwoo4900 I mv 21320 21320
Lamp Ratio " lsot20 % 114.0 1140
STR. Light (Zero Gas) T <100 " PPB 19 19
Dark PMT " s0) - (+200y mv 64.5 645 )
Dark lamp |50y - (+200y mv -15.1 15.1
SAMP PRES © |20-30 contant IN-Hg-A 27.4 278 B
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) 10\% 2012 2008
502 Cone 1000 (+-250) PPB 1006 " 1004 i
SO2 Slope 1 (+- 0.3) - 0959 ' 0.959
S02 Offsel B ) - 1 mV 30.3 B
Stability at Zero - l<o2 | PPB 0.1 ' 177
S[abilfl); al Span S <2“ppb @ 400 ppb FPB 0.5 . .0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ;)Fb 1.5 0.3
S}Jaw; .E‘J.‘as (400 PPB) 400 ‘_pr 408.0 4025 + 5% of Range
Calibrate By: M Approve By : %
S Sirirat Pocnlak Sarawut Keawsrinual
Date: 2-May-24 Date: 2-May-24
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. Aurgas Specialty Gases
» Air as Airgas USA LLC
A . G111 Easton Road
an Air Liquide company Plumsteadville, PA 1894y
Alrgascom

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: BANGKOK INDUSTRIAL

GAS COLTD
Part Number: EO4NI9SE15A00V3 Reference Number: 160-402685487-1
Cylinder Number: EBO160267 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12023 Vaive Outlet: 660

Gas Code: CO,NO,NOX,S0O2 BALN Certification Date:

Expiration Date: Mar 31, 2026
“
Cenificalion performed in accordance with "EPA Tracezbilily Protocol for Assay and Certification of Gaseous Caliz-alion Standards (May 2012} documenl EPA
600/R-12/531, using the assay procedures listed. Analytical Methodclegy does not require correction for analytical interference Trus cylinder has a lolal analytical
uncertainty as slated below with a confidence leve’ of 95%. There are no significant impurilies which affect the use of Ih s calibratior mixiure 2l concentrations are cn a
mole/mole bas’s unless olherwise nolted. The resuils relate only to the items tested. The repori shall not be reproduced =xzept in fuit w thout approval of the laboratory. De
Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

Mar 31, 2023

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 Traceatle 03/24/2023, 03/31/2023
NITRIC OXIDE 45.00 PPM 46.50 PPM G1 +/-1.4% NIST Traceatle 03/24/2023, 03/31/2023
SULFUR DIOXIDE 45.00 PPM 45.58 PPM G1 +/- 1.0% NIST Traceable 03/24/2023, 03/31/2023
CARBON MONOXIDE 4500 PPM 4507 PPM G1 +/- 1.4% NIST Traceable 037242023
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 210607-22 CC708067 48.41 PPM NITRIC OXIDE/NITROGEN +-1.2% Sep 21, 2025
PRM 12395 D8B7660 9.91 PPM NITROGEN DIOXIDE/AIR +/-2.0% Feb 22, 2022
GMIS 124206889104 CC322509 4.326 PPM NITROGEN DIOXIDE/AIR +/- 2.0% reb 21,2025
NTRM 160610-01 CC473196 49.02 PPM SULFUR DIOXIDE/NITROGEN +- 0.8% Mar 22, 2028
GMIS 07212022B109 EB0141209 50.08 PPM SULFUR DIOXIDE/NITRCGEN +-1.0% Dec 21, 2026
CO 220608 CC744768 2501.8 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Sep 30, 2028
The SRM, NTRM, PRM, or RGM noted above is only in reference fo lhe GMIS used in the assay and not parl of the analysis. :
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KDS79 NDIR Mar 07, 2023
Nicolet iS50 FTIR AUP2010245 NO FTIR Mar 09, 2023
Nicelet 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

[ACCREDITED)

"'7ﬁi % AR ; Vi "{1 A

Approved for Release




THAI METEOROL OCGICAL DEFPARTIMENT

4353 Sukhumvit, Bangna, Bangkok 10260  'I'el. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

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

Page : 1 of 6

Object ; isagite AT RYATHNAN L

Manufacturer : DYACON

Type : Data Logger CM-1

Serial No. 130129 1D No. ; NWSDCMS1200129
Customer 3 Neediss Supply Instrument Co.,Ltd.

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

O

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.I.S.T. Test Reference Numnber 731/241460 . Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-S0AH)

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
. Thermoschneider No.918802 —
STANDARD BAROMETER /DE;EQ}Barumo{u Vaisala WTB?Z}‘NO;;vw\zom 5
Calibrated by : H{:’f\m\o&w DL Signedt: \ /}“I!m/l ised Slgnnt(:f?sqi‘}
~ [ NT s T '

My, Watcharapol Subwat Mr. [’lsoowmul

Mechanical Engineer




THAT METFOROLOGICAL  DEFARTMENT

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

The Result of Calibration

Sensor model NWSDCMS120C129 Certification No. 340/23
2 October, 2023 Serial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemomecter | Pressure | Vacumm| Velocity Velocity Correction
m/sec inches U120 | inches 1120 | m/sec m/see m/sec
L.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 - 3 = 9.0 0.02
11.01 = ‘ c 11.0 0.01
13.01 4 - z 13.0 0.01
15.01 B - - 15.0 0.01
17.02 ® = " 7.0 0.02
20.02 . = # 20.0 0.02
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

30 91

180 180
210 P siny 7?\

4 A &\
alibrated by : L\% m‘FQ'FOL ,ﬁlbrf(;m’é't l&l, Schtl},}fﬁ
Mr. Watcharapol Subwat M(,ttblg!‘ gi ; fs Bu L‘P,
\ -\

Mechanical Engineer



THAL METEOROL OGICAL DEFPARTIIENT

4353 Sukhumvi(, Bangna, Bangkok 10260 Tel. 081-434-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C

Sertal No. 6235 Certification No. 340/23
2 October, 2023 Page : 3 of §
Standard Barometer Tesled Barcmeler Correction

Pressure Pressure

1005.63 1005.30 0.33
1006.25 1005.90 0.35
1006.22 1005.90 0.32
1006.54 1006.20 0.34
1006.88 1005.50 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 1008.30 0.30
1007.07 1006.70 0.37
1007.26 1006.80 0.35
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 10086.70 0.31

Average

Calibrated by : N’ﬁ%ﬁorﬂ C

Mr. Watcharapol Subwat
. 5 s
Mechanical Engineer st




THAI METEOROLOGICAL  DEPARTMENT

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

The Result of Calibration

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

2 October, 2023 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
Ke C ‘c
45.2 45.2 0.0
31 311 0.0
15.8 15.9 -01
PG L LR
(P e '."(I,'
Calibrated by : /I:";“-c.'/ ‘: &
C llhl lltm{& f‘ést bc@aﬁgn i \
”e‘:. Jr-'r‘f -7 12

Mechanical Engineer

Mr. Watcharapol Subwat Mete a‘bl -lcal hl.ilmq(%gls | enu




THAI METFOROLOGICAL  DERPARTIENT

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

The Result of Calibration

Sensor Humidity Model TPI1-1 C Certification No. 340/23 |
2 October, 2023 Serial No. 6235 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Carrection
% R.H. Yo 1L H. % R.H.
86.2 856 0.6
62.4 62 0.3
456 454 0.2
)

) ";‘\':
Calibrated by : Ve
ool
MM / Calibtd
J: R ._
Mr. Watcharapol Subwat Meteoxdlogita '
G - {
Mechanical Engineer ol A
\ :..;.
N P




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

Page: Oof6
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G NSC-TISI-TIS 17025
I-TISTR CALIBRATION 0037

[ENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP.  30/046~

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at : Electrical and Elcctronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo ladustrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambicnt Environment

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

Model 14230 Ambicent Pressure  : (101.325 + 1.500) kP
Serial No. 21351075

Standards used : 1. Digital Function Synthesizer NF Elcctronic DF-193A S/N 122037.
2. Measuring Amplilier Bruel&Kjaer 2636 S/N 1537484,

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

N

. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt © o 9 Apr. 2024
Date of Calibration ;10 Apr. 2024 172

W

The results relate only lo the iterns tested/calibrated or value assiened.
Advertising the Reporn/Certificate and publicity of the results except in full zre prohibited unless written permission is obtained from the govemoer of TISTR.

FM.BL.MTC.002 Rev.5

Head Office Office/Laboratory
35 Mu 3 Tambon Khlong Ha, Armphoe Khlong Luang, 648 Mu 2 Tarnbon Bangpoomai, Amphoe Muang §
Changwal Pathumthani 12120, Thailand newat Samutprakan 10280, Thailand )
Tal. (66) 0 2577 9036 Tel {66) 0 2323 1672-80 ex1. 115, 115
Fax. (66) 0 2577 S009 (66) 08 2219 9440

C-mail : mic@tistrorth Wabsite © wwww.listri e




e NSC-[1SCTIS 17025
A7-TISTR CALIRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECENOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0391 MTC No. EEL. BP, 30/0467

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz

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

1. Sound Pressure Level

Standard Microphone

Type

Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit

Level (dB) (dB) (dB) IEC60942:2003 Class |

1/2 inch Bruel&Kjaer 4180

93.72 -0.28 +0.10 +0.40 dB i

2. Frequency

Standard Microphone
Type

Measured Frequency Deviated value | Uncertainty Tolerance limit

(Hz) (Hz) (Hz) IEC60942:2003 Class 1

1/2 inch Bruel&Kjaer 4180

994.9 -5.1 + 1.5 +1.0%

3. Total Distortion

Standard Microphone

Type

Measured Total Distortion Uncertainty Tolerance limit {

(%) (%) IEC60942:2003 Class 1 .'

1/2 inch Bruel&Kjacr 4180

1.25 + 0.50 +3.0%

Note : 1. No adjustment.

3. The microphone volume correction was not included.

Calibrated by :

(Mr.Wecerachai Deechaiyae)

Date of Calibration ;10

Date of Issue : 11

|
|
4
2. The calibrator pressure correction was not included. ‘
|
|
!
{
H

Approved by :

(Mr-.%m
By

Electrical and E:I'ecttr.oflié;ét:ini(‘lirds Laboratory

Apr. 2024 Industrial Metrology and Testing Service Centre

Apr. 2024 ’ Ref : 2011267040901374001
End of Certificale 2/2

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR.

The results relate only to the items tested/calibraled or value assigned !

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong
Changwat Pathumthani 12120, Thailand

Tel, (66) 0 2577 9036

Fax. (66) 0 2577 9009

FM.BL.MTC.002 Rev.5

Office/Laboratory
Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muane Sarnufj
Changwat Samutprakan 10280, Thailand i
Tel. (66) 0 2323 167280 ext. 115, 116
(66) 08 3219 9440
E-mait : mte@listr.orth Website : waww.listr.or.th

> g = SN e ) -
tivvitan Co. Lid. E'ﬂﬁf‘-ﬂ’lih’lﬂﬂ?}.l@]‘&lﬁﬂ(s.ﬂ"‘l‘ﬁ
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CALTBRATION LABORATORY

i 20 Yas

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. : MCE01001S[EHEMTHS3210015]
CLID. NO. : 232400805

JOB CONTROL NO. 3 240227021067

CALIBRATION SERVICE : [ZIN-I,AB()RA'I‘OR\" D ON-SITE

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

BANGKHAE, BANGKOK 10160 THAILAND

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

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

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory
29 February 2024

This Calibration Certificate documents the traceability to nativnal standards, which realize the units of measurement aceording to

the Tnternational System of Units (SI)

Certilicate No. Q24021067

F3-011-05/12-23

I e e e



CLC

Accredited
SO/ IRC 17026

REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. - MCE01001S[EHEMTHS3210015]
DATE OF CALIBRATION ; 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : 23t 2% Relative Humidity : (55 10) %RH

PROCEDURE USED :

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

Hygrometer which maintained by the Calibration Laberatory Co., Lid.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Muster S/N. 44602.

Temperatore & Humidity Chamber, PGC Medel 9141-5116 S/N. 1304261,

TRACEABILITY :

The measurements are (raceable to Internztional System of Units (S1), through Thunder Scientific Corporation.

Certificate No. 21594, Due Date 06 July 2024.

UNCERTAINTY :

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

by the coverage factor k= 2,00 which for 2 normal distribution corresponds to a coverage probability of approximatcly 95 %o

It has becn evaluated according to the “Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certilicate No. Q24021067

F3-011-05/12-23
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CONDITION OF CALIBRATION I[TEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment () adjustment

The table in the following gives the calibration results and assoc ited measwrement uscertantics ot the
measuring heat stress monitor.
CALIBRATION DATTA
1. CORRECTION OF TEMPERATURE : WET
Test point Actual Temperature DUC Readiny Correciion Uncertainty
(°C) (°C) (°C) (70 +(°c)
20.0 20.00 19.% <0.20
30.0 30.00 29.8 ~0.20 0.27
40.0 39.99 39.8 -0.19
2. CORRECTION OF TEMPERATURE : DRY
Test pomt Actual Temperature DUC Reading Correction Uncertainty
(°C) (°c) (°cH (°0) +(°c)
20.0 20.00 19.8 <120
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.8 “0:19
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperaturc DUC Reading Correction Uncertainty
(°C) (°C) (°c) (°c¢) +(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.7 +0.30 0.27
40.0 39.99 39.6 +0.39

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 39 of 67

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

##i#t End of Certificate ###

Certificate No. Q24021067

13-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ; HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. ; MCHT110028[EHEMTHS3211028]
CLID. NO. : 232400815

JOB CONTROL NO. : 240227021071

CALIBRATION SERVICE : EIN—LABORATORY D ON-SITE

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

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

Approved By : Monglol Yotsoontorn
Authorized Signatory
29 February 2024

This Calibration Certificate documents the traceabilily to national standards, which realize the units of measurement accerding to

the Tnternational System of Units ( ST)

Certificate No. Q24021071

[3-011-05/12-23




Accre
(50 /TR

CLC

ANE

= WEP\A ARSI Maiwiaat Aecredil

PR O
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/TYPE H hs-32

SERIAL NO. : MCH110028EHEMTHS3211028]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : (23 * 2) OC Relative Humidity : (55 + 10) %RH

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

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

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Masler S/N. 44602,

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

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

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :
The reported cxpanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage fuctor & = 2,00 which for a normal disuibution corresponds to a coverage probability of approximately 95 %.

[t has been cvaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021071

F3-011-05/12-23
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RECEIVED IN GOOD OPERATIONAL CONDITION

CONDITION OF CALIBRATION ITEM :

MEASUREMENT RESULTS : (X)) without adjustment () adjustment

The table in the following gives the calibration results and ass

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

sciated measurement uncertainties of the

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°C) +(°c)
20.0 20.00 19.8 +0.20
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.9 +0.09
2. CORRECTION OF TEMPERATURE : DRY
Test pout Actual Temperature DUC Reading Correction Uncertamty
(7 ) (°0) (°C) (°c) £(°C)
20.0 20.00 19.8 +0.20
30.0 30.00 299 +0.10 0.27
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (?c) (°C) (°C) +(°C)
20.0 20.00 19.9 +0.10
30.0 30.00 29.8 +0.20 0.27
_ 40.0 39.99 39.8 +0.19
Note. The Scope of Accredited ANAB Certificatc No. ACDM-2814 Version 012 Page 59 of 67
This report is valid for the above stated instrument/s only.

#i14 End of Certificate ###

Certiticate No. Q24021071

F3-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRLESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. : MCHI110039|EHEMTHS3211039]
CLID. NO. : 232400807

JOB CONTROL NO. ! 240227021068

CALIBRATION SERVICE : M INLABorATORY [J ON-SITE

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

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

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

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

&
Catfaribis Luswiiedy 0,100

Approved By : Mongkol Yotsoontorn
Authorized Signatory
29 February 2024

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

the International System of Units (SI)

Certificate No. Q24021068

F3-011-05/12-23
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REPORT OF CALIBRATION

[FOR

NOMENCLATURE - HEAT STRESS MONITOR
MANUFACTURLER - METROSONICS

MODEL / TYPE g hs-32

SERIAL NO. ¢ MCH110039[EHEMTHS3211039]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :

Temperature : 3%+ 2)°Cc Relative Humidity : (55 £ 10) %RH

PROCEDURE USED :

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

Hyprometer whicli maintained by the Calibration Laboratoey Co., Ltd.
Ye Y y s

REFERENCE STANDARD USED :
Chilied Mirror Hyerometer, Edgetech Model Dew Master S/IN. 44602

Temperature & Humidity Chamber, PGC Modcl 9141-5116 S/N. 1304261,

TRACEABILITY :
The measurements are traceable to International System of Units (SI}, threugh Thunder Scientific Corporation.

Certificatc No. 21594, Duc Datc 06 July 2024,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd
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 Measurcment in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021068

F3-011-05/12-23

ywvilah Co.,Ltd.
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : { X)) without adjustinent () adjustment

meertainies of the

The table in the following gives the calibration results and associated measuremen” o

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Tempcrature DUC Reading Cuorection Uneertainty
°c) °c) (°c) e t(°0)
20.0 20.00 19.9 “0.10
30.0 30.00 299 010 0.27
40.0 39.99 40.1 0

2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reuding Comection Uncertaiaty
(°C) °C) (°C) (70 +(%C)
20.0 20.00 19.8 120
30.0 30.00 298 10.20 0.27
40.0 39.99 40.2 0.21

3. CORRECTION OF TEMPERATUR

E : GLOBE

Test point

Actual Temperature

DUC Reading

Correction

Uncertainty

(°c) (“c) (°0) (°C) °c)
20.0 20.00 19.9 .10

30.0 30.00 299 +0.10 0.27
40.0 39.99 39.7 +(.29

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 Cerlificate #5#

Certificate No, Q24021068

F3-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER i METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. 3 MCHI110040[EHEMTHS3211040]
CLID. NO. : 232400811

JOB CONTROL NO. : 240227021069

CALIBRATION SERVICE : EIN-LABORATORY O on-sitk

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

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., L.td. i

Calibrated By : Tanawan Seenam-Ngoen i

Calibration Engineer

=

Approved By : Mongkol Yotsoontotn

Authorized Signatory

29 February 2024

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

the International System of Units ( ST)

Certiticate No. Q24021069

F3-011-05/12-23




CLC

Accredited

1S /LR

CALIBRALION LABORATORY €0. LID.

17O

REPORT OF CALIBRATION

FOR

NOMENCLATURE - HEAT STRESS MONITOR
MANUFACTURER - METROSONICS
MODEL/TYPE 5 hs-32

SERIAL NO. : MCH110040[EHEMTHS3211040]
DATE OF CALIBRATION : 28 February 2024

ENVIRONMENT CONDITIONS :
Temperature {23 +2 oc Relative Humidily : {55 =+ 10) “%RI

PROCEDURE USED :

This instrument was calibrated under procedure

Hygrometer which maintained by the Calibration Laboratory Co., L1d.

REFERENCE STANDARD USED :
Chilled Mitror Hygrometer, Edgetech Model Dew Master S/N. 44602,

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

TRACEABILITY :
The measurements are traceable to [nternational System of Units (SI), through Thunder Scientilic Corporation.

Certificate No. 21594, Duc Date 06 July 2024.

UNCERTAINTY
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurcment multiplicd

by the coverage factor k

* Measurement in Calibration (EA-4/02 M:2022)"

It hias been evaluated according to the "Evaluation of the Uncertainty of

Certificate No. Q24021069

F3-011-05/12-23

No. CLC-CPTL-11. The calibration was performed by using Chilled Mirror

. 2,00 which for a normal distribution corresponds Lo a coverage probability of approximately 95 %.
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adj ustment () adjustment
The table in the following gives the calibration resulls and associated measurement uncertainties of the

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test pomnt Actual Temperature DUC Reading Correction Uncertainty
(°0) (°C) (°c) (°o) +(°c)
20.0 20.00 202 -0.20
300 30.00 30.2 0.20 0.27
40.0 39.99 40.0 0.01

2. CORRECTION OF TEMPERATURE : DRY

Test point Actual Temperature DUC Reading Correction Uncertainty
°C) (°C) (°c) (°C) +(°
20.0 20.00 19.9 FO.LO
30.0 30.00 30.1 0.10 0.27
40.0 39.99 40.2 -0.21

3. CORRECTION OF TEMPERATURE : GLOBE

Test point Actual Temperature DUC Reading Correclion Uncertainty
o) (°c) (°c) (°C) +(%¢)
200 20.00 19.9 +0.10
30.0 30.00 299 +0.10 027
40.0 39.99 39.7 +0.29

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

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

### End of Certilicate ###

Certificate No. Q24021069

F3-011-05/12-23
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ROLOGY SYSTEM ( THAILARND ) €O.,LTD.

Certificate of Calibration

3 Certificate Number © SPR24030284-2 Page : 1 of 3

Customer ! Envilab Co., Ltd.

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

SEUGTY

T

=

= Equipment Name : Sound Level Meter

= Manufacturer © Pulsar
5 Mode! . 45

= Serial Number : PP0O013

ID. Number . ESMPUMD45NC013

" Environmental Conditions

. Ambient Temperature : 23°ct 3°C Received Date © 19 Mar 2024 |
3 Relative Humidity © 50% T 15 % Calibration Date : 21 Mar 2024 i
a Location of Calibration : In-Lab Recommend Due Date : 21 Mar 2025 "
o Calibration Procedure :  SP-CPE-04-01 Date of Issue I 22 Mar 2024

f}’ Method of Calibration
'%:J This certifies that the above instrument was calibrated in compliance with the calibration system |
R’ requirement of ISO/AEC 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 the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

<

The calibration certificate shall not be reproduced except in full,without written approval of SP Metralogy

System (Thalland).

Calibrated by : Mr.Karoon Pengsalung Approved by : ;
Calipration Officer Mr. Sombut  Srikampa ) .
» I
E ry !
3
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Calibration Report

s Certificate Number SPR24030284-2

2 Reference Standards

o '\L’ v
& ;e
SN
=%

HlaEEREA =

CO., EJE .

L A
LNy
rifyy ] o™ CALIGAATION &
X DIMENSICGNAL MEASUHEME

Page :2 of 3

% Equipment Name Model Serial No.

Certificate No.

Due. Date

Oy 'S

211203773

N
=

=
o Sound Level Calibrator ST-120

EEL.BP. 140/0167

26 Jan 2025

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

oy
1ed

TISTR - Thailand Institute of Scientific and Technological Research
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ITROLOGY SYSTEM ( THIAE!

ANED )
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CO.,LTD.

o

Result of Calibration

1D LINE : IEC17025

Certificate No. :  SPR24030284-2 Page : 3 of 3
Range : 94 to 114  dB Function @ 7 1kHiz
& Select A Unit © dB
— UUC Readin Error .
5, Standard ° g [ Uncertainty
= Setling _ . {£)
7 Fast Slow fFast Siow
— 94 94.1 94.1 0.1 0.15
)
_- 114 1141 114, 0.1 0.1 0.15
Select C Unit : dB
uucC adin Error
Standard Reading [ Uncertainty
Settin +
5 eting Fast Slow Fast Slow (£)
94 94.1 94.1 0.1 0.1 0.15
% 114 114.1 114.1 0.1 ) 0.15
o Select 7 Unit : dB
UUC Reading £rro
! Standard —— ' Uncertainty
W Setti ( +
N eHing fFast Slow Fast Slow (£)
_ 94 941 94 .1 0.1 0.1 0.15
% 114 1144 114.1 0.1 0.1 0.15
= Note :
jj The result of calibration was found accurate as show on date and place ol calibration only.
? This Certificate is not certified far any commercial transaction.

Measurement Uncertainty

= The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, or %.
S - End of Certifi



e
Pl e P
fy
JIBC=NRA
T s g
s ;H\Q'>5
el

An

ANAK

Certificate of Calibration

Certificate Number © SPR24030784-4 Page : 1 of 3

Customer : Envilab Co., Lta.

240, 540/1 Sai Bangkhae 7, Bangkhae, Bangkhae Bangkok 11160

Equipment Name © Sound Level Meter
: Manufacturer > Pulsar
Model I 45
Serial Number - PPOO16
1D. Number © ESMPUMDA45N0016
Environmental Conditions
. Ambient Temperature 1 23°Cct 3°C Received Date 19 Mar 2024
Relative Humidity PB0% ti15 9y Calibration Date T 21 Mar 2024
&K
& Location of Calibration . In-Lab Recommend Due Date 21 Mar 2025
Calibration Procedure ! SP-CPE-04-01 Date of Issue P22 Mer 2024
] Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system
I requirement of ISO/IEC 17026:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
\_.i consensus standards. The result reported herein apply only to the calibration of the item described zbove as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.
The calibration certificate shall not be reproduced except in full,without written approval of SP Metrclogy

System (Thailand).

Calibrated by @ Mr.Karoon Pengsalung Approved by

L=

Calibration Officer {Mr. Sombut  Srikampa )




iD LINE:IEC17025

Calibration Report

Certificate Number : SPR24030284-4

Page : 2 of 3

or LeWE) ol L LUTHES

. Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
éS(Jur‘Ci Level Calibrator ST-120 211203773 FEL.BP. 140/0167| 26 Jan 2025
& Traceability

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

: MSTR - Thailand Institute of Scientific and Technological Research



Result of Calibration

1D LINE S TECY /025

SPR24030284-4

Page : 3 of 3

Certificate No. :

Range : 94 114 dB Function : @1kHz
Select A Unit © dB
UUC Readin Error
Standard Acing ' Uncertainty
Setti +)
>eting Fast Slow Fast Slow ()
94 941 94 .1 0. 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit © dB
UUC Readi Erro
Standard Reading or Uncertainty
Setting + )
etting Fast Slow Fast Slow (+
94 94 .1 S4.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit © dB
UUC Readin Error
Standard reading - Uncertainty
Setting +)
etng Fast Slow Fast Slow ()
94 94 1 94 .1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15

Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty oblained b

95%.

VIS E PR AL R

slandard uncertainty with the coverage facior k = 2.00, pr{
End of Certifif
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1D LINE :{EC17025

Certificate Number

Customer

- SPR24030284-1

ROLOGY SYSTEM ( THAILAND ) €O.,LTD.

Certificate of Calibration

Envilab Co., Ltd.

540, 540/1 Sci Bangkhae 7, Bangkhae, Bangkhae Bangkck 10160

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar

45
PP0018

ESMPUMD45N0018

28 °CGiT 3 °C Received Date 19 Mar 2024

509% T 159 Calibration Date 21 Mar 2024

In-Lab Recommend Due Date 21 Mar 2025

SP-CPE-04-01 Date of Issue 22 Mar 2024

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 the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

I'he calibration certificate shall not be reproduced except in fullwithout written approval of SP Metrology

System (Thailand).

Calibrated by Approved by

Mr.Karoon Pengsalung

Calibration Officer ( Mr. Sombut

Srikampa )
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Calibration Report

Certificate Number : SPR24030284-1

Reference Stancjards

Page :2 of 3

Equipment Name

Model

Certificate No.

Due. Date

Sound Leve! Calibrator

Traceability

i S

210 203773

EEL.BP. 140/0167

26 Jan 2025

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

TISTR - Thailand Institute of Scientfic and Technological Research




g“i» METROLOGY SYSTEM ( THAILANI

Result of Calibration

ID LINE: IEC17025

Certificate No. :  SPR24030284-1 Page : 3 0of 3
Range : 94 to 114 dB Function: @i~z
Select A Unit - dB
g . UUC Readin Error
Standard “ : Jrcertainty
== Setling ) { +
° . Fast Slow frast Slow ()
. 94 94.0 94.0 0.0 0.0 0.15
= 114 114.0 114.0 0.0 00 0.15
Select C Unit : 6B
5 UUC Readin Error
Standard ) d - Jncertainty
& Setting R
v Fast Slow Fast Slow '
= 94 94.0 94.0 0.0 0.0 0.15
14 114.0 114.0 0.0 0.0 0.15
Select  Z Unit © dB8
N
. UUC Reading Error )
g Standard Uncertainty
N Settin {+)
s & Fast Slow Fast Slow =
- 94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

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

[his Certificate is not certified for any commercial transaction.

Measurement Uncertainty

[he reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
B slandard uncertainty with the coverage factor k = 2.00, provi o}
& — End of Certifica
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Certificate of Calibration

Certificate Number : SPR24030284-3 Page : 1 of 3
Customer . Envilab Co., Lid.

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

Equipment Name ¢ Sound Level Meter
Manufacturer © Pulsar

Model 45

Serial Numbe; . PP0022

[D. Number ¢ ESMPUMD45N0022

Environmental Conditions

Ambient Temperature # 23°CT 3°C Received Date 18 Mar 2024
Relative Humidity 50% T15% Calibration Date : 21 Mar 2024
Location of Calibration ¢ In-Lab Recommend Due Date : 21 Mar 2025
Calibration Procedure : SP-CPE-04-01 Date of Issue T 22 Mar 2074

Method of Calibration

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

requirement of ISOAEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NiST or equivalent, Naiional metrology institute, Natural physical constants,
consensus standards. The result reperted herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resulls
include the uncertainties and the customer must determine If the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by : Mr.Karcon Pengsalung Approved by

Calibration Officer ( Mr. Scmbut  Srikampa )
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Calibration Report

Certificate Number : SPR24030284-3 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date

= Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025

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

IISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration

% HETROLOGY SYSTEM ( THARILAND ) CO.,LTD.

Certificate No. :  SPR24030284-3 Page ' 3 07 3
Range : 94 to 114 dB Function : @1kHz2
Salac A Unit @ dB
= UUC Reading Error .
Standard Uncertainty
SGZZin ) 1 + )
g fFast Slow Fast Siow (
94 941 94 .1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Seect C Unit © dB
UUC Reading Error .
Standard ' J [ Uncertainty
Settin - (+)
ng Fast Slow Fast Slow
94 94 1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select A Unit © dB
UUC Readin Error
Standard d Uncertainty
. . { +)
Setting Fast Slow Fast Slow .
94 94 .1 84 .1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty cbtained by multiclying the

standard urnceriainty with the coverage factor k = 2.00, provi

- £nd of Certificat

SHeV.0
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NSC-TISI-TIS 17028

CALIBRATION 0015

22-67 7 0140 MTC No. PSL-H 0035/ 67

Certificate of Calibration

Request No.

Customer : Neediss Supply Instrument Co., Ltd.

536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type :
Serial Number :

Manufacturer :

hs-32
MCI100003
MLETROSONICS
9 November 2023

27 November 2023

Date of Request :
Date of Calibration :

The certifies the above equipment was calibrated in accordance with the recognised International

Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by : ) //?
> i -JJ-»- J'j' e
7 st A | i {%m@f Vo yryer

fc2a04

(Mr. Kalﬂ%aij.ginghapiwat)

(Ms. Panit Thummasri)
( / D_{rqicto‘r‘,
Photometry and Temperature Standards Laboratory
Ref. No : 2012266110904511001

[ssued Date : 6 December 2023

Page | of 4

fhe resalis relal= unly to the iterns tested/calibrated or value assigned.
ls

except in full are prohibiled unless written permission is abtained from the sovernor of TISTR,

Advertising the Report/Certificate ana publicity ol the res

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Armphoe Khlang Luane,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-rmail - rumpaigtistr.orth Websiteweav tisto.orth

Sai 10, Bangpoo Industrial Lstate, Sukhumvi
Amphoe Muang, Changwat Samutprakan 1028
Telo {04} 6 2323 1672-80 ext. 115, 116

Fave (66) 0 2323 9165

Eomail - mic@tistr.onth
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Request No.  22-67/ 0140 MTC No. PSL-H 0035/67

Description of Unit Under Calibration :

Customer : Neediss Supply Instrument Co.. Lid.

Address : 536 Soir Bangkhae 7, Bangkhae, Bangkhace, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)

Serial Number : MCI100003

Calibration Required : Temperature at (20, 30, 40) “C

Ambient Condition : Ambient temperature (23 + 3) ’('7

Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate. Sukhumvit Rd.. Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F2S0H, S/N : 9345 008 233 1, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedurc no. WI.CP.18,

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 120510

Adjustments : NONE

Page 2 of 4

‘.;*JI

The resulls relate only 1o e ileins lested/czlibrated O value assioned,

Advertising the Report/Certificate and publicity of the results except in full zre prohibited unless will=n permission is obtained from the covernor of TISTR
S f f b f | f S

Head Office Office/Laboratory
35 Mu 3 Tamban Khlong Ha, Amphae Khlong Luang, Soi 1C, Bangpoo induslrial Est

Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwal Sa
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext.

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

t-mail : rumpai@tistr.orth Website:wwwe tistr.onh E-mail : mtc@tistr.or.th

FM.BLMTC.002 Rev.4
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CAISRATIONQOS

A-TISTR

Request No.  22-67 /0140 MTC No.  PSL-1T 003576

Results of Calibration :- ( v ) Without Adjustment () After Adjusiment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) °C) (+°0C)

19.9
30.0

40.0

20.6 -0.7 0.50

30.5 -0.5 0.50

40.4 -0.4 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertalnly
Temperature of UUC of UUC of Measurement
(°C) (°C) 0 (*°0)

19.9
30.0
40.0

20.3 -0.4 0.50

30.3 -0.3 0.50

40.3 0.50

dage 3 of 4

7

The results relale only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission s

Head Office

35 Mu 3 Tarmbon Khlong Ha, Amphoe chlong | uang

Changwal Pathumthani 12120, Thailand
Tel. (66} 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.orth Weosilewweatistr.or.th

Office/Labaratory
Soi 1€, Bangpoo Industrial Estate
Amphos Muang, Changwat Samutprakan 1
tel. (66) 0 2323 1672 80 ext. 115, 116
Fax. (66} 0 2323 9165

F-rmail : mtc@tistr.or th

obtained trom the governor of TISTR.

FM.BL.MTC.002 Rev.4
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Request No.  22-67/ 0140

Results of Calibration :-

i) O:I'ISTH NSC-TISI-TIS r;uzs.

__ CALIBRATION 0015

MTC No. PSL-H 0035/67

Table : Temperature Measurement @ Globe Bulb |

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) (°C) (*°C)
19.9 20.7 -0.8 0.50
30.0 30.4 -0.4 0.50 '
40.0 40.3 -0.3 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and ,

blackened copper sphere of the mnstrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4 P

The resulis 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 governor of TISTR.

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Chanewat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rurpai@tistr.or.th Website:wwww tistr.or.th

FM.BLMTC.002 Rev.4

Office/Laboratory
Soi 1C, Bangpoo Induslrial Estale, Sukh
Armphoe Muang, Changwal Samulprakan
Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

E-mail : mlc@tistr.or.th
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Supplement to Calibration Certificate No. Q24002402

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/TYPE : hs-32

SERJAL NO. MCGO010014[NHEMTHS3210014]

CLID. NO. ; 232400056

JOB CONTROL NO. 3 240110002402
CALIBRATION SERVICE MIN-LABORA’I‘ORY O on-siTE

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

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 January 2024 DATE OF ISSUED : 06 Iebruary 2024

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

Calibrated By : Tanawan Scenam-Ngoen

Calibration Enginecer

Catisaatigs Lisaniea Co 010

Approved By : Mongkol Yotsoontorn
Authorized Signatory
06 February 2024
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( ST)

Cerlificate No. Q24002402A1

F3-012-05/12-23




REPORT OF CALIBRATION

FOR

NOMENCLATURE - HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/TYPE i hs-32

SERIAL NO. : MCGO010014|[NHEMTHS3210014]
DATE OF CALIBRATION : 16 January 2024

ENVIRONMENT CONDITIONS :
Temperature : (23 % 2) °c Relative IHumidity : (55 % 10) %eRH

PROCEDURE USED :

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

Hygromerer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFTERENCE STANDARD USED
Chtlled Mirror Hygrometer, Edgetech Model Dew Master S/N, 44602,

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

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through Thunder Scientilic Corporation.

Centtheate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 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. Q24002402

F3-011-05/12-23
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CONDITION OF CALIBRATION [TEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X j without adjustment (

) adjustment

The table in the following vives the calibrutien results and associated measurement uncertainties of the

measuring heat stress monilor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (70 (7 0) (°c) +(°c)
20.0 20.01 20.0 +0.01
30.0 30.00 30.2 0.20 0.40
40.0 39.99 40.3 -0.31
2. CORRECTION OF TEMPERATURE : DRY
Test pomt Actual Temperatne DUC Reading Correction Uncertainty
(°C) (°c) (°c) (°c) *(°¢)
20.0 20.01 19.9 +0.11
30.0 30.00 30.1 -0.10 0.40
40.0 39.99 40.2 -0.21
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°cC) (°c) +(°c)
20.0 20.01 20.0 +0.01
30.0 30.00 30.1 -0.10 0.40
40.0 39.99 40.2 -0.21

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

This reportis valid for the above stated instrument/s only.

#it# End of Certificate ###

Certificate No. 024002402

IF3-011-05/12-23
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Supplement 1o Calibration Cerblicate No. Q24021097

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURIE : HEAT STRIESS MONITOR
MANUFACTURER : METROSONICS

MODEL /TYPLE : hs-32

SERIAL NO. 1 MCHTT0057|NHEMTHS3210057]
CLID. NO. : 232400809

JOB CONTROL NO. 1 240227021097

CALIBRATION SERVICE @ B in-Lasoratory [ oN-SITE

CUSTOMER ENVILAB CO., LTD.
540, 540/t SOl BANGKHAYE 7, BANGKH AL,

BANGKHAE, BANGKOK 10160 THAILAND
DATE OF RECEIVED : 27 February 2024 DATE OFISSUED : 09 March 2024

The report of ealibration shall not be reproduced except in full withoat approval ol the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Seenam-Ngoen

Calibravon Engmecer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
09 March 2024

This Calibration Certilicate documents ¢he traceability to national standards, which realize the anits of measurement according to

the International System ol Units (ST}
Certificate No. Q24021097A1

[3-012-05/12-23 page l ol 3
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REPORT OF CALIBRATION
NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/ TYPLE : hs-32
SERIAL NO. 2 MCHI1100S7[NHEMTHS3210057|
DATE OF CALIBRATION 3 28 February 2024
ENVIRONMENT CONDITIONS :
Temperature : 23 =+ 2) °c Relative Humidity : (SSi 10) “4RH

PROCEDURE USED :

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

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

REFERENCE STANDARD USED :
Chilled Mircor Hyprometer, Edgetech Model Dew Master S/N. 44602

Temperature & Humidity Chamber, PGC Modcl 9141-51 16 S/N. 1304261.

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

Cerlificate No. 21594, Due Date 06 July 2024.

UNCERTAINTY :

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

by the coverage factor k = 2,00 which for a normal distribulion corresponds to a coverage probability of approximately 95 %.
It has heen evaluated according to the "Evaluation of the Uncertainty of Mcasurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24021097

F3-011-05/12-23

alibration
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CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

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

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Acual Temperature DUC Reading Correction Uncertainty
(°C) (°c) (°c) °C) +(%c)
20,0 20.00 20.1 -0.10
30.0 30.00 29.9 +0.10 0.27
40.0 39.99 39.8 +0.19
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) °C) t(%c)
20.0 20.00 20.0 0.00
30.0 30.00 298 +0.20 0.27
40.0 39.99 40.0 -0.01
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
°C) (°c) (°0) °C) +(°c)
20.0 20.00 19.9 +0.10
30.0 30.00 29.8 +0.20 0.27
40.0 39.99 39.7 +0.29

Note. The Scope of

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

### End of Certificate ###

Certilicate No. Q24021097

F3-011-05/12-23

Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 59 of 67
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. CALIBRATION 0015

Request No.  22-67 /0140 MTC No. PSL-H 0036/67

Certificate of Calibration

Customer : Neediss Supply Instrument Co., Ltd.

536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160

Item : Thermo-Hygrometer (Arca Heat Stress Monitor)
Model /Type : hs-32

Serial Number : MCI020003

Manufacturer : METROSONICS

Date of Request : 9 November 2023

Date of Calibration : 27 November 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard [SO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

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

of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

FM.BLMTC.002 Rev.4

alibrated by : Approved by : [ // /
7 / P e I'/ é_
S b ( , v ; z/ma/ﬁ; / "0(}"7’)?
(Ms. Panit Thummasri) (Mr. Kaméhai- %‘inghapiwat)
m,ctor
e
Photometry and Iemperature Standdrds Laboratory
Ref. No : 2012266110904511002
Issued Date : 6 Dccember 2023
Page 1 of 4
The results relate only Lo the items tested/calibrated or value assigned.
Advertizing the Reporl/Certificate ancl ptlicily of Uie resulls eveept In full are probibited untess wiitten e
Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha. Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhumvit lin?rf
& Hngwat Pathumthani 12120, Thailand Amphoe fMuang, Changwat Sarmutprakan 10280, 18
L. (66) 0 2577 9000 ‘el. (66) 0 2325 1672-80 exl. 115, 116
Fax, (66) 0 25/7 90"9 Fax. (66) 0 2323 9165
E-mail - rumpai@tislionlh Website wwaw. tistr.or.th E-mnall © mlc@tistr.ornth

T T ——
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..... - silfen b e CALIBRATION 0015

Request No.  22-67 0140 MTC No.  PSL-H 0036/ 67

Description of Unit Under Calibration :

Customer : Neediss Supply Instrument Co., Etd.

Address : 536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160
ltem : Thermo-Hygrometer (Area Heat Stress Monitor)

Serial Number : MCF020003

Calibration Required - Temperature at (20, 30, 40) °C

Ambient Condition : Ambient temperature (23 + 3) e

Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Sot I, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certitics the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONL

Page 2 of 4 e

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and cublicity of the resulls excepl in full are prohibited unless written permission is oblained from the ¢o

Head Office

35 Mu 3 Tarmbon Khlone Ha, Amphoce Kiilong {uang,

Changwal Pathumlhani 12120, Thailend
Tel (66) 0 2577 9000
Fax. {66) 0 2577 9009

E-rmail : rumpai@istr.orth Websito wvavtistr.onth

Office/Laboratory
Soi 1C, Bangpoo Industrial tstate, Sukh % 10900,
Ampheoe Muang, Chanewat Samutprakarfs
lel (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165

C-mail - mice@tistror.th



Request No.  22-67 /0140

Results of Calibration :-

( V) Without Adjustment

NSC-TISI-TIS 17025

MTC No.

CALIGRATION 603 _

PSL-H 0036/ 67

) After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Averige Correction Expanded
Measured Displayed Meusured Uncertainty
Temperature of ULC of LUC of Measurement
(°C) (°C (RS (=°0)
19.9 20.0 -0.1 0.50
30.0 30.0 0.0 0.50
40.0 40.0 0.0 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°Cy (") (£°C)

19.9 20.1 -0.2 0.50
30.0 30.1 -0.1 0.50
40.0 40.1 -0.1 0.50

Page 3 of 4

a

Advertising the Report/Cerlificate and publicily of the resulls

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwat Pathumthani 12120, Thailand
lel. (56) 0 2577 9000
Fax. (66} 0 2577 9009

E rnail : rumpai@tistr.orth Websitewwaweliste

.ordih

The results relate only Lo the iterns tested/calibrated or value assigned:
tin full are prohibiled unless wiitten permission is cbtained from the governor of TISTR.

Office/Laboratory




Request No. 22-67/0140

Results of Calibration :-

A-TISTR

A

N5C-T1S1-7151702%
CALIARATICH 0035

MTC No.  PSL-H 0036/ 67

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (§®) °C) (x°C)
19.9 19.9 0.0 0.50
30.0 299 0.1 0.50
40.0 399 0.1 0.50

Note : 1. This calibration was done without removing reservoir cover, white plates and
blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition
existing at the time of measurement only.
...end of certificate. ..
Page 4 of 4 o
The results relate only to the items tested/calibrated or value assigned
Aclvertising the Repot/Certificate and publicily of the results exceplin full are prohibiled unless wiitien perinission is oblained from the governor of TISTR.
FM.BLMTC.002 Rev.4
Head Office Office/Laboratory RIS Office

35 tu 3 Tambon Khlong Ha. Amphoe Khlong Luang,
Chanewat Pathumthani 12120, Thailand

lel, (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mall : rumpai@tistr.orlh Websitewww.tistrorth

Soi 1C, Bangpoo Industrial Estate, Sukh
Amphoe Muang, Changwat Samutprakan
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) O 2323 2165

E-mail : mtc@tistr.or.th

ok 10900
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CALEGRATION GD_IS -

Request No.  22-67/0140 MTC No. PSL-H 0032 /67
Certificate of Calibration

Customer : Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160

[tem : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : hs-32

Serial Number : MCG030002

Manufacturer : METROSONICS

Date of Request : 9 November 2023

Date of Calibration : 27 November 2023

The certifies the above equipment was calibrated in accordance with the recognised International

Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & =2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :, / i
/,./ A T
3 ,r"?'”;é/-"""{" ; ' ;’ ;b\ (’T(}""q’}/ C/} ;'?/32'3’/

(Ms. Panit Thummasri) (Mr. K

B
ﬂﬁ‘ldlj Smg,h'tplwat)
Dnector

Photometry and Temp: 1‘£1turc St'mdarde Laboratory

Ref. No: 20122661 1090451 1004
Issued Date : 6 December 2023

Page 1 of 4

The results relate only Lo the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained fiorm the governor o7 TISTR.
9 | 4 | g

Head Office Office/Laboratory

35 Mu 3 Tambon Knlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industriat Estate, SUJ kok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samulpra

Tel. (66) 0 2577 9000 lel, (66) 02323 1672-80 ext. 115, 217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165

C-mail : rumpai@tstr.orth Website nwww tistr.on th E-mail : mtc@tistr.orth
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Request No.  22-67 /0140 MTC No. PSL-H 0032/67

Description of Unit Under Calibration :

Customer : Neediss Supply Instrument Co., Ltd.
Address : 536 Sot Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Thermal Environment Monitor)

MCG030002

Temperature at

Serial Number :
(20, 30, 40) °C
Ambient temperature (23 + 3) C

Relative humidity (55 + 20) %

Calibration Required :
Ambient Condition :

Laboratory Address : Photometry and Temperature Standards Laboratory

Sot 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :
Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page2 of 4
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! Request No.  22-67/0140 MTC No.  PSL-H 0032/ 67

Results of Calibration :- ( V ) Without Adjustment () Alter Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) ( °C)

20.0 20.3 -0.3 0.50
30.1 30.3 -0.2 0.50
40.0 40.1 -0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of LUC of UUC of Measurement
(°C) (°C) (°C) (£°0)

20.0 20.3 -0.3 0.50
30.1 30.3 -0.2 0.50
40.0 40.2 -0.2 0.50

Page 3 of 4

&

The results relale only to Lhe items tested/calibrated or value assigned.

Adverusing the Reporl/Cerlificate and publicity of the results except in full are prohibited unless writien permission is oblained from the governor of TISTR.
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22-67 /70140 MTC No. PSL-H 0032/67

alibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Femperature of UUC of UUC of Measurement
("C) 0 (°C) 0
20.0 20.5 -0.5 0.50
30.1 30.3 -0.2 0.50
40.0 40.1 -0.1 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

extsting at the time of measurement only.

...end of certificate...
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CALIBRATION LABURA

Accredited
LSO/ 1TO2S

Supplement to Calibration Ceruificate No. Q24002403

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE HEAT STRESS MONITOR
MANUFACTURLER : METROSONICS
MODEL / TYPE : l1s-32
SERJAL NO. MCF070016]NHEMTHS3270016]

CLID. NO. : 232400057

JOB CONTROL. NO. : 240110002403
CALIBRATION SERVICE : M IN-LABORATORY D ON-SITE

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

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 January 2024 DATE OF ISSUED : 06 February 2024

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

Calibrated By : Tanawan Secnam-Ngoen

Calibration Engincer

Cibisaimn Lowaatan (0,170

Approved By : Mongkol Yotsoontorn
Authorized Signatory
06 February 2024

This Calibration Certificate documents the traceability to rational standards, which reaiize the units o measurement according to

the International System of Units ( SI)

Certificate No. Q24002403A1

1'3-012-05/12-23

[ l % i
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CALIBRATION LABORA
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F10-11, % 85 8o Brazert Waruk

Accredited
INO/EC £ 70205

REPORT OF CALIBRATION

FOR

NOMENCLATURE § HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL / TYPE : hs-32

SERTAL NO. ; MCFO70016[NHEMTHS3270016]
DATE OF CALIBRATION : 16 January 2024

ENVIRONMENT CONDITIONS :

Temperature : (23i‘ 2) oC Relative Humidity : liii 10) % RH

PROCEDURE USED :

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

Hygrometer and Temperaure & Humidity Chamber which maintained by the Calibrativn Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.

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

TRACEABILITY :
The measurements are traceable to International System of Units (SI), through Thundcr Scientific Corporation,

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :
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 4 coverage probability of approximately 95 %.

[t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24002403

F3-001-05/12-23

@dlccaiibratin
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Aceredited
TSOQ/ILC 170w

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment (

CALIBRATIC

) adjustment

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

mecasuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

['est point Actual Temperature DUC Reading Cotrcction Uncertainty
(°C) (°C) (°c) (°C) +(°0)
20.0 20.01 19.9 +0.11
30.0 30.00 30.2 -0.20 0.40
40.0 39.99 40.3 -0.31
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertanty
(°C) (7C) (°c) (°c) (%)
20.0 20.01 19.9 +0.11
30.0 30.00 36.2 -0.20 0.40
40.0 39.99 40.3 -0.31
3. CORRECTION OF TEMPERATURE : GLOBE
Test poini Actual Temperature DUC Reading Correction Uncertainty
(°c) (°C) (°c) (°C) (%)
20.0 20.01 19.9 +0.11
30.0 30.00 30.2 -0.20 (.40
40.0 39.99 40.3 -0.31

Note. The Scope of Accrediied 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. Q24002403

F3-011-05/12-23
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Supplement to Calibration Certilicate No. Q24002399

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE - HEAT STRESS MONITOR
MANUFACTURER - METROSONICS

MODEL / TYPE : hs-32

SERIAL NO. - MCF070018[NHEMTHS3270018]
CLID. NO. : 232400052

JOB CONTROL NO. : 240110002399

CALIBRATION SERVICE : M IN-LABORATORY D ON-SITE

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

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 January 2024 DATE OF ISSULD : 06 February 2024

The report of calibration shall not be reproduce

d excepl in (ull without approval of the Calibration Laboratory Co., Ltd,

"\I

Calibrated By : Tanawan Seenam-Ngocen

Calibration Engincer

Approved By : Mongkol Yotsoontorn
Authorized Signatoty
06 February 2024

This Calibration Certificate documents the traceability to national standards, which realize the wnits of measurement according to
the International System of Units (SI

Certificate No. Q24002399A1

'3-012-05/12-23
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS

MODEL/ TYPE £ hs-32

SERIAL NO. : MCIF070018[NHEMTHS3270018]
DATE OF CALIBRATION : 16 January 2024

ENVIRONMENT CONDITIONS :
Temperature @ (23i 2) °c Refative Humidity : (35+ 10) %RH

PROCEDURE USED

I'his instument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which mzintained by the Culibration Laboratory Co., Ltd.

REFERENCE STANDARD USED : i

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602, I;

‘Temperature & Humidity Chamber, PGC Model 9141-5116 S/N. 1304261. 1;
|

TRACEABILITY : '

The measurements are traceable to International System of Units (SI), through Thunder Scientific Corporation. |

Certificate No. 21594, Due Date 06 July 2024,

UNCERTAINTY :

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

by the coverage factor k = 2,00 which for a norma! distribution correspends to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurcment in Calibration (EA-4/02 M:2022)"

Certilicate No. Q24002399

F3-071-05/12-23
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ISO/IEC 3

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 uncertaintes of the

measuring Heat stress monito

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test pont Actuai Temperature DUC Reading Correction Uncertainty
(7 ) (°C) (°C) (°C) +(°C)
20.0 20.01 20.0 +0.01
30.0 30.00 30.2 0.20 0.40
40.0 39.99 40.2 0.21
2. CORRECTION OF TEMPERATURE : DRY
Testpont Acwal Temperature DUC Reading Correction Uncertainty
(°C)H (°C) (°cC) (°c) +(°C)
0.0 20.01 20.0 +0.01
30,0 10.00 303 -0.30 0.40
40.0 39.99 40.3 -0.31
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actuul Temperature DUC Reading Correction Uncertainty
(7 ) (°C) (°c) () T(°C)
200 20.01 20.0 +0.01
30.0 30.00 30.2 -0.20 0.40
40.0 39.99 40.2 -0.21

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.

#itt#t End of Certificate ###

Certiticate No. Q24002399

F3-011-05/12-23
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Accredited
ISO/EC 1702

Supplement to Calibration Certificate No. Q24002409

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL / TYPE ; hs-32

SERJAL NO. MCF070019[NHEMTHS3270019]

CLID. NO. : 232400068

JOB CONTROL NO. . 240110002409
CALIBRATION SERVICE : O IN-LABORATORY O oN-sITE

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

BANGEKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 Jaunuary 2024 DATE OF ISSUED : 06 February 2024

t of calibration shall not be reproduced except in full without approval of the Calibrati

ion Laboratory Co., Ltd.

The repor
Calibrated By : Tanawan Secnam-Ngoen
Calibration Enginecr
Approved By : Mongkol Yotsoontorn

Authorized Signatory

06 February 2024

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

the International System of Units ( S1)

Certificate No. Q24002409A1

F3-012-05/12-23
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REPORT OF CALIBRATION
FOR
NOMENCLATURE H HEAT STRESS MONITOR
MANUFACTURER : METROSONICS
MODEL/TYPE 3 hs-32
SERIAL NO. H MCF0O70019[NHEMTHS3270019]
DATE OF CALIBRATION : 16 January 2024
ENVIRONMENT CONDITIONS :
Temperature : 23 + 2) oC Retative Humidity (35 + 10) Y% RHI

PROCEDURE USED :

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

Ilygrometer and Temperature & Humudity Chamber which maintained by the Calibiution Laboratory Co., Lid.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.

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

TRACEABILITY :
The measurements are traceable to Intemational System of Units (SI), through Thunder Scientific Corporation.

Certificate No. 21594, Duc Date 06 July 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplicd
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It hus been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Cenrtificate No. Q24002409

1°3-011-05/12-23
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Acceredited
THOMEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

The table in the [ollowing aives the calibration results and associated measurement uncertainties of the
28

measuring heat stress monitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE

: WET

Test pout Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°C) t(°c)
20.0 20.01 20.0 +0.01
30.0 30.00 30.0 0.00 0.40
40.0 39.99 39.9 +0.09
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C) (%)
20.0 20.01 20.1 -0.09
30.0 30.00 30.0 0.00 0.40
40.0 39.99 39.9 +0.09
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°0) (°C) (°C) (°C) +(°c)
20.0 20.01 20.0 +0.01
30.0 30.00 29.9 +0.10 0.40
40.0 39.99 39.8 +0.19

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.

##it End of Certilicate ###

Certificate No. Q24002409

F3-011-05/12-23
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Request No.  22-67/0140 MTC No. PSL-H 0033 /67
Certificate of Calibration

Customer : Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160

Item : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : hs-32

Serial Number : MCGO080038

Manufacturer : METROSONICS

Date of Request : 9 November 2023

Date of Calibration : 27 November 2023

The certifics the above equipment was calibrated in accordance with the recognised International

Standard ISO/IEC 17025:2017 and the operation according to procedurc no. WIL.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & =2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved by :

'/"{‘l'/‘_"/ A T

(S p

. | /A
(Ms. Panit Thummasri) (Mr. K%}dﬁ _\1ai/Singhapiwat)
‘ t " Director
Photometry and Tcmpér}ituf‘e Standards Laboratory
Ref. No:  2012266110904511005
[ssued Date : 6 December 2023

Page | of 4

The results relale only to the iterns tested/calibrated or value assigned.

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

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luane,  Soi 1€, Bangpoo Industrial Lstate, SUE‘E_;}. i
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutpra

Tel (66) 0 2577 9000 Tel (66)0 2323 1672-80 ext. 115, ﬁ’(
Fax. (66) 0 25779009 Fax. (6600 2323 5165

E-mizil : rumpai@tisir.orth Websitenwew tistr.ortn E-mail : mtc@tistr.orth




Request No.  22-67 /0140

Description of Unit Under Calibration :

Customer : Neediss Supply Instrument Co., Ltd.

Address 536 Soi Bangkhae 7, Bangkhae. Bangkhae, Bangkok, 10160
[tem : Thermo-Hygrometer (Thermal Environment Monitor)

Serial Number : MCGO80038

Calibration Required : Tcrﬁpcrature at (20, 30, 40) °C

Ambient Condition : Ambient temperature (23 * 3) C

Relative humidity (55 £ 20) %
[Laboratory Address : Photometry and Temperature Standards Laboratory
Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifics the above equipment was calibrated according to procedure no. WLCP.18.

Support Equipment :

Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

ATISTR o B e

o CALIBRATION 0015 R e e R

MTC No. PSL-H 0033/ 67

Page 2 of 4 T,

The results relate only Lo the items tested/calibrated or value assigned.
“ertificate and publicity of the results except in full are prohibited unless written permission is obtained from Lhe governor of T1STR.

Advertising the Rep

Head Office

35 pu 3 Tambon Khlong Ha. Amphoe Khlong Luang,

Changwat Pathurmthani 12120, Thailand
Tel. (66) 0 2577 9000
Fax, ) 2577 9009

E-rmail : rurmnpai@tistr.or.th Websitewaww tistr.orth

FM.BL.MTC.002 Rev.4

Cffice/Laboratory
Soi 1C, Bangpoo Industrial Estate, Su
Amphoe fuang, Changwal Samutpraks
Tel. (66) 0 2323 1672-80 ext. 115, 1

Fax. (66) 0 2323 9165 3
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Request No.  22-67 0140 MTC No. PSL-H 0033 /67
Results of Calibration :- ( V) Without Adjustment () After Adjustment

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°Cy ¢ (°C) (£ °C)
20.0 20.4 -0.4 0.50
30.1 30.5 -0.4 0.50

40.0

40.4

-0.4 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°Cy °O) (x°C)

20.0 20.3 -0.3 0.50

30.1
40.0

30.4
40.5

-0.3 0.50

-0.5 0.50

Ihe resulls relate only Lo Lthe ilens tested/calibrated or vatue assigned.,
and publicity of the results except in full are prohibited unless written permission is oblained from the governor of TISTR

Adverlising the Report/Certificate

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luzng,
Changwat Pathumthani 12120, Thailand

Tal. (66) 0 2577 9000

Fax. (66) 0 2577 3009

E-mail : rumpai@tistr.or.ih Websilewanwv tistr.orth
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CALBRATION 0015

Request No.  22-67 /0140 MTC No. PSL-H 0033/67

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction l:xpanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measuremen
°C) °C) (°C) (=°C)

20.0 20.0 0.0 (.50
30.1 30.1 0.0 0.50
40.0 39.9 0.1 0.50

Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.

5. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate. ..

Page 4 of 4
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The results relale only Lo the items tested/calibrated or value assigned

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the

governor of TISTR.

Head Office Office/l aboratory Office
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Request No.  22-67/ 0140 MTC No. PSI-H 0034 ' 67

Certificate of Calibration

Customer : Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCG080039
Manufacturer : METROSONICS
Date of Request : 9 November 2023

Date of Calibration : 27 November 2023

The certifies the above equipment was calibrated in accordance with the recognised [nternational

Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor £ = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

{
Calibrated by : Approved by : / / /

ad> . 7 /g ]

- f;n»z&!,/f A Corrrrarmd,

R w12
(Ms. Panit Thummasri) (Mr. Kgﬁﬁgfhal_]_Smghapiwal)

f / Dlrecior

e ——

Photometry and I‘cmpt,raturc Stdndardq Laboratory

Ref. No: 20122661 10904511003

Issued Date : 6 December 2023

Page 1 of 4

The results relale only to the items tesled/calibrated or value assi gned.
Advertising the Report/Certificate and publicity of the results excepl in full are prohibited unless written permission is obtained from he vovernor of TISTR.

FM.BL.MTC.002 Rev.d

Head Office Office/Laboratory e Office

35 Mu 3 Tarnbon Khlong Ha, Amphoe Khione Luaneg, 501 1€, Bangpoo Induslrial tstale, Suki — ] ok 10900,
Changwat Palhumthani 12120, Thailand Amphoe Muang, Changwal Samulprakar

Tel. {66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 17

[Fax. {66) 0 2577 9009 Fax. {£6) 0 2323 9155
E-mail : rurnpai@tistr.or.th Wehsite:wwwe tistr.or.th -mail - mtc@ustr.or.th
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NSC-TISI-TIS 17015
CAUBRATION 0018

Request No.  22-67 /0140 MTC No. PSL-H 0034/ 67

Description of Unit Under Calibration :

Customer : Neediss Supply Instrument Co., Ltd.
Address : 536 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160
[tem : Thermo-Hygrometer (Area Heat Stress Monitor)

MCG080039

Temperature at

Serial Number :
(20, 30, 40) °C
Ambient temperature (23 T 3) C
Relative humidity (55 + 20) %

Photometry and Temperature Standards Laboratory

Calibration Required :

Ambient Condition :

Laboratory Address :

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0976/66.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP. 18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

Head Office

35 Mu 3 Tambon Knlong Ha, Amphoe Khlang Luang,

Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Websitemwaww Listr.or.th

Office/Laboratory
50i 1C, Bangpoo Industrial Estate, Sukhurm
Amphoe Muang, Changwat Samutprakan 1
Tel. (66) 0 2323 1672-80 ext. 115, 116 b
Fax. (66) 02323 9165

t-rnail - micatistr.ornth

FM.BL.MTC.002 Rev.4




Request No.  22-67/ 0140

Results of Calibration :-

Table : Tempe

rgr]:-ﬂTH NSC-TISI-TIS 17025
— AT e e o CALIBRATION 035 e e e e
MTC No. PSL-H 0034 /67
( V') Without Adjustiment () After Adjustment

rature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) °C) (x°0)

19.9 20.0 -0.1 0.50
30.0 30.0 0.0 0.50
40.0 40.0 0.0 0.50

Table : Temperature Measurement @ Dry Bulb

P

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement

(°C) (°C) °C) (= °C)

19.9 20.1 -0.2 0.50

30.0 30.2 -0.2 0.50

40.0 40.2 -0.2 0.50

Page 3 of 4
Ihe results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity

of the resutts except in full are prohitiled unless written permission is obtained from (he governor of 115 (R,

Head Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,

Changwal Pathumthani 12120, Thailand

Tel. (66) 0 2377 2000

Fax. (66) 0 2577 9009

L mail : rumpali@tistr.orth Websitemwwaw tistr.or.th

TR e,

Office/Laboratory
Soi 1C, Bangpoo Industrisl Estate, Sukhurmvid
Amphoe tMuang, Changwat Samutprakan 102 :
Tel. (66) 0 2323 1672-80 ext. 115, 116

Fax. (66) 0 2323 9165

L-mail : mtc@itistr.onth

FM.BLMTC.O

ev.d4
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Request No.  22-67/0140 MTC No.  PSL-H 0034 / 67

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) (°C) *°0)

19.9 20.5 -0.6 0.50
30.0 30.4 -0.4 0.50
40.0 40.2 -0.2 0.50

Note : I. This calibration was done without removing reservoir cover, white plates and
blackened copper sphere of the instrument.

2. The calibration data for instrument in this report is reported within the condition

cxisting at the time of measurement only.

...end of certificaie...

Page 4 of 4 L

The results relate only to the items tested/calibrated or vatue assigned,
Advertising the Keport/Certilicate and publicity of the results excepnt in full gre prohidited unless written perrmission is obtained from the covernci of TISTR
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Accredlted
1ISO/TEC 17025

Supplement to Calibration Certitale No. (024002401

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : HEAT STRESS MONITOR
MANUFACTURER - QUEST TECHNOLOGIES
MODLEL / TYPE b QULESTemp©32

SERIAL NO. 2 TPDO10029[NHEQUQT3210029]
CLID. NO. : 232400055

JOB CONTROL NO. i 240110002401

CALIBRATION SERVICE MIT\'—LAB()RAT()RY D ON-SITE

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

BANGKHAE, BANGKOK 10160 THAILAND

DATE OF RECEIVED : 10 Junuary 2024 DATE OF ISSUED : 06 February 2024

The report of calibration shull nol be reproduced except in full without approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Tanawan Scenam-Ngoen

Calibration Engineet

Approved By : Mongkol Yotsoontorn
Authorized Signatory

06 February 2024

This Calibration Certificate documents the traceability to national standards, which realize the unifs of measurement according (o

the International System of Units ( SI)

Certificate No. Q24002401A1

F3-012-05/12-23
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Accredited
ISO NG 17025

ACDR 28

REPORT OF CALIBRATION

FOR

NOMENCLATURE ! HEAT STRESS MONITOR
MANUFACTURER : QUEST TECHNOLOGIES
MODEL/ TYPE : QUESTemp®32

SERIAL NO. : TPDOTGO29INHEQUQT3210029]
DATE OF CALIBRATION : 16 January 2024

ENVIRONMENT CONDITIONS :

Temperature : @23t °c Relative Humidity : (SSi 10) %RH

PROCEDURE USED :

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

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602.

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

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

Certificate No, 21594, Duc Date 06 July 2024,

UNCERTAINTY :
The reported expanded uncertainty of mcasurement is stated as the standard uncertainty of measurcment 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 Uncertainly of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24002401

F3-011-05/12-23
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g-\UBR%TH]N LABORATORY CO,,LTD.

Fax: 02-5 s cakiahoraiory.com  E-maitisaleizcal-laboratnry

Acceredited

INO /e 17

TP

CONDITION OF CALIBRATIONITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

[he table in the following gives the calibration results and associated measurement uncertaintics of the

measuring heat stress nenitor.

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DUC Reading Correction Uncertalnty
(°C) (°c) (°c) (“cy +(°C)
20.0 20.01 20.1 -0.09
304 30.00 299 4010 040
40.0 39.99 39.8 +0.t9
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°cC) (°C) +°c)
20.0 20.01 20.0 +0.01
30.0 30.00 29.9 +0.10 0.40
40.0 39.99 39.8 +0.19
3. CORRECTION OF TEMPERATURE : GLOBE
Test point Actual Temperature DUC Reading Correction Uncertainty
(7 C) (°c) (2:6) (°C) t(°c)
20.0 20.01 20.1 -0.09
30.0 30.00 30.0 0.00 0.40
40.0 39.99 39.8 +0.19

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. Q24002401

F3-011-05/12-23
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Certificate of Calibration

Certificate Number : SPR24030525-3

Customer : Envilab Co., Ltd.

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

Equipment Name Light Meter

Manufacturer Tenmars

Model TM-720

Serial Number v 180600323

ID. Number ¢ N/A

Environmental Conditions

Ambient Temperature T 23°CT 3°C Received Date 30 Mar 2024
Relative Humidity 50% T 15 % Calibration Date 18 Apr 2024
Location of Calibration In-Lab Recommend Due Date 18 Apr 2025

Calibration Procedure SP-CPE-04-32 Date of Issue 19 Apr 2024
Method of Calibration

This certifies that the above instrumen: was caliorated 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 the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the resuits
include the uncerainties and the custemer must determine if the results meets their needs.

The calibralion certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).

Calibrated by

Approved by

Mr.Nanthawat Wanasit

Calibration Officer
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Calibration Report
Certificate Number : SPR24030525-3 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Digital Light Meter LX-73 Q842777 23PH462 05 Sep 2024

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

TPA - Technology Promotion Association (Thalland-Japan)
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ID LINE :{EC17025

Certificate Na. @ SPR24030525-3

i Result of Calibration

Page : 3 of 3

Function: lllumination Measurement Unit & Lux
Calicration Standard uuc Error Uncertainty
Pcin: Reading Reading - {+)

100 100.0 92.6 -7.4 1.3
530 500 459.7 -40.3 8.6
1000 1000 911.2 -88.8 13
1500 1500 1355 145 20
2000 2000 1804 -196 26

Note:

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

This Certificate is rot certified for any commarcial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty cbtained by multipiying the

standard uncerlainly with the coverage factor k = 2.00, providing a level of confidence approximately 85 %

— End of Certificate -

15 REV.0



LI

4 ™ KA
r.,_:-_:- b | “ﬂ{;— }"-,_\‘-H___,_/'/._':—:‘
A E JIaC=MRA

w4 2 > -

e N
. . .y ’/"/’4/:\“‘\\\\‘ & 4 ™
Calibratech Co. Ltd. s NSC TS T 15 B
0627 Moo 2, Sukhaprachosan 3 R, P oo Bt nnd Saonr s THESD CALIBRATION Q030
s b L i e oo, eabibratech _eaie hotmadl.com
. ~E Al idnratin
ot Calibration
Certificate No. 67-200060-2 Page : 1 of 2
Submitted by : Lanvilaly Cos L.

540054071 501 Bangkhae7, Bangkhae, Banglkok 10160

Equipment : Ilectronie Balance
|

Manulacturer METTLER TOLEDO  Model @ XSR205DU

Sertal No. BYI1363567 ID No. : ELABBALANCIEEN0OG
Capacily . 200 g Resolution : 0.00001g/81g, 0.000!g/220g
Environment : O site calibration was carried out at the B304 Balance Room, Envilab Co.. Ltd,
Anibicnt Temperature (20.0t020.5) °C
Relative Humidity : {54.2 10 59.1) %
Air Pressure 1013.0 mbar
Date of Received 20 1'ebruary 2024
Date of Calibration : 20 February 2024
Date of Issue : 21 tebruary 2024
Calibrated by : Satja Sangkhum
Calibration Method : In-house method CAL-M200! based on UKAS Publication ref : LAB 14

Lidition 7 - November 2022

Reference Standard Instruments : This certilication is traceable Lo the Interational System of Unils

Standard Weights

1D Na, Cert. No. Due Date Traceability
E261-E2624 C02232088 08 Nav 2024 National Institute of Mctrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

SAL-FO031-03



2 " :i‘ ;:’.‘ ‘t?"" = ; - B
g ._3‘. i ‘
LW N S -

Cahbratech Co.. Ltd.

OG- Moo 2, Sukuprachiasan 3 R Bangpood, i Nonthahur 1120

Fel (02 YO4-621 | Fas (G2) 9045135, e-mail hecal@zyabwoacom, calibiag e RIS

Certificate of ( ation
Certificate No. @ 67-200000-2 Page : 2 of 2
Result of Calibration : Without Adjustiment
UUC Condition As-Received ; Goad
Departure ol indication [rom nominal value
Nominal Value Correction Uneertaimty
(g) (g) * ()
0.1 0.00000 0000015
0.5 (hoohi 0000022
| 0.0votn 0000026
2 0.0000 (1000034
5 -(L00G0 | 0.000043
¢ 0. 00004 0.000053
S0 0.00003 008011
100 (3.0401] 1.000210)
i50 0.0001 0.00038
200 0.0002 0.00038

This result of calibration was found accurate as shown on dale and place of calibration only
This reported uncerlainty of measurement was based on a standard uncer(ainty mutiplied by a coverage factor k 2,00,

providing a level ol contidence o approximalely 95%

Eccenlric error Load test : 50 g
< D
A B & D t
k
0.00000 0.00000 0.0001¢  0.60000 0.00000 g
B A

Repeatability Load tesl ; 2060 g

Stdev. : 0.000032

aQ
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