N1ARNUIN 3-11

YUNNNITNTI

gunsaivasnudunsgdiuyana



Uiun sudvinuusaavuds d1ia
PSR 88 Mii# 5 AMUaUINAU TUNBUATUAIN JINTANTZUATATDYSET 13260

PEAST R

n13nsgunsaidesnudunsediuyana Ussand 2566

- - UNIIAU nuAUS fiuau WU weEAAY dguwy n3NHIAU femau fiusgu ARIAY WeAINTBY SuAu R
MAu unumsanduau
1] 2| 3 3| a| 1] 2| 3] 4] 1] 2|3 slal 1] 23] a]l 1] 2] s]a] 1] 2] 3] a]1]2]3]a]1]2]3 3l al1]2]3]a
1 ATIIAIUNIBNYRIUNSal PPE P L B = I
-
Al 1/ /] vl ]

UBIWA : Plan

Actual

a a Vo o
JUNFINTT W3IN HInnsTly

AAKWIN 3-11 i 1/13



LENOVO
Rectangle


TAMAMNIRC NS A FTANAMCNCRKN,

TRANSOORY

UIENsuIsTauInavude S19A

88 i 5 éiwa 1ndu dune unsnade Sanda wizuasHiagset 13260
Tuiinmsasegunsaiilesiuduniwduynnalsyiufeunnsing 2566

E
= sl =

Hay o wana A g §: §?= .§ £ ES = i i:” MY
B 2 g sl =217 s 2 N
1 weilszneu Ruay winnutusauNa g J _ _ = J _ \/ —
2 WL Quaw winnudusauualas \/ _ _ _ _ \/ _ \/ -
3 WoFa NDINAABY winauusouualns ‘/ _ _ _ = \/ _ \/ _
4 |wwaida Auay wminnuvusauua Ias J _ — = = \/ = \/ =
5 |wousund nausmg minnuvusauuna las \/ _ _ _ _ \/ _ \/ _
6 wgTaan nausnh winnuiusouualas J _ _ _ _ \/ _ \/ _
7 [wwdun unlszam winnuvusauualng \/ _ _ _ _ \/ _ J _
8 |wwduae U winnuiusauualas J _ _ _ _ \/ _ \/ _
9 |wwiiszway FIUNYIA WinnunIAnUY \/ _ _ _ _ \/ _ \/ _
10 |unangiy foeu winaunnaandenila \/ _ — — - \/ = \/ =
11 [ueunns naisomes winaunMamenu \[ _ _ _ _ \/ _ J _
12 [uRnuAs Ruaw WinuAIADIY \/ _ _ _ _ \/ _ \/ _
13 |wwed N winnunMaam J _ _ _ _ \/ _ \/ _
14 |unaniviiy Tagzyas winnunMaaenIu \/ _ _ — — \/ = \/ -
15 |wwmodu Woanay Wamhareseuiig ‘/ J ‘/ J ‘/ y/ \/ \/ \/
16 [wwham iule FFoming \/ \/ \/ \/ \/ \/ \/ \/ \/
17 |unenssan AIqUNS $mihitsads 4 J \/ J J \/ _ J _
18 |unamrunng qniing Bhiisadi J J J J \/ \/ _ \/ _
19 |unanyans [N wmihidads J d J J K J _ d _
20 [uweeeigassasyd 91505351030l Wmhnaususad \/ J J J \/ \/ — \/ -
21 [unanaovga fzug niamsna Ty J _ - — — — J =
22 |uwangdl Y23 $mihisada \/ _ _ = — = — \/ =

2) \\w

AANUIN 3-11

T RN U I3 1T 35 0

Wi 2/13


LENOVO
Rectangle


3 NS ALNInaYUae S10R

88 wiji 5 dwa indu dune uaswae Sanda wizunsieysen 13260

S o tufinmsasegqunsaiflesiuduaniednynnaysziufounuaniug 2566 LABANS
- I
2 . ? o a
iy #o WA dunia S g g?: % g ;r-‘! ? gl g: ninemg
¢ E! = o 2e 53 Be 2 2
1 |wwedszneu Ry winnuvusouvalag \/ — = — \/ - \/ =
2 |wenyy Ruaw WinYUs LA Ts J _ — — = \/ = \/ =
3 [weda NDINANABY winuTusauua Ias \/ _ — — — \/ — \/ =
4 |wweada Quaw winnuiusauuaTas ‘/ _ — — = \/ = \/ =
5 fwousund nauTung ninuvusauualas \/ _ — — - \/ = \/ =
6 [wwiaan nausnh winauvusauua Ias J _ - — — \/ = \/ =
7 |mwdmum wnlszen winOuTusauua Ias J = - — — \/ = \/ =
8 |wwsmae Uy winauvusauua Ias J _ = = - \/ = J =
9 |uwiszwey FIUNFIA MinnuNIAIUY ‘/ _ . = = \/ = \/ =
10 |unangis Moo winaunnaadeil ‘/ _ s = = \/ = \/ =
11 lwaunmws naiieanes winnunAaIENIY ¥ _ — - = J = J =
12 |uniheds Ry MInNUNNAIUY \/ _ — = = \/ = \/ =
13 |unwed i Ign winnuanaa \/ _ — = = \/ - \/ =
14 |wnenviviiy Taszyns nminnuANATIENIY \/ _ _ - - \/ = \/ =
15 |wwmodud HoIna Wamhasereuig J J J J J J J J J
16 [weham 1iule FRBOUIF \/ \/ \/ \/ \/ \/ \/ \/ \/
17 [usamissan ASguUNs Wmihitsada J ¥ \/ J \/ J = J =
18 |UNRANIPUANT quniind i \/ \/ \/ \/ \/ \/ il . \/ =
19 |unanyans NS wmihiidad \/ \/ \/ \/ \/ \/ = ‘/ =
20 |unsensaigassaed 915055530590 Wamhmasusada \/ J \/ \/ \/ \/ ok NP \/ -
21 [unammongn fidzuy giansa 1y J = = = = = = J =
22 |unengd 23103 $mhiidads J = = — = = - \/ =
L Aol 2|k
Wi 3/13

AANUIN 3-11

2—1Q


LENOVO
Rectangle


PAFNACEE AT TANAMONCKE.

TRANSPORT

i isauuenavuas S10a

88 il 5 fiwa 1hindu dune uasuade Sinda nizunsedegsen 13260
Huiinminseginsaiilesiuduanvdiuyanatlszindeuiiving 2566

3218

=
= 5 =
2 = Sy
. wre = = = - 2 =
. L = = 5 3 2
iy 0 wNena LA = z R 5 2 = = & £ nNuNe
S Se 3 El 3 2 = = :
£ = » > = = e = ©
; g o8 808 Eg & = &
&t &t 2 & &t = g‘ 2 2
1 watlsznou [uaw winanuTusouualas J _ _ \/ _ \/ _
2 WYY Ruaw winnudusouunalas \/ _ _ _ J _ \/ _
3 WoTA NDINANABY winaudusouunIns J _ _ _ _ J _ \/ _
4 |ugmnia Ruaw winnuusouualas \/ _ — — = \/ = \/
5 Jueuiund nausuNg winnudusouualas \/ _ _ _ _ J _ J _
6 wyiaan nausih wminaausouunalns J _ _ _ _ \/ _ \/ _
7 WU wmlszan wiinnuTusouualag ‘/ _ _ _ _ \/ _ \/ _
8 |wwesue Ny winutusouualas \/ = _ _ _ J _ \/ _
- L4 - o
9 |woiiszne FIUVHIA ninUNIAOUY \/ _ _ _ _ \/ _ \/
10 |ueIgiy Moou winnuanaauserila \/ _ _ _ _ \/ _ \/ _
- o
11 [uumns Wais0INeY winnunnasenu \/ _ _ _ _ / _ J _
12 |uenuds RNy WinNUNNADUY J _ _ - _ J _ \/ _
13 |uawed usaudagn winnuAMAaT J = _ £ _ J _ J
14 |unmniuiy Tawzyns winnuAMAmEIIY ‘/ _ — = = \/ = \/
TR ¥ @ P2 [ ° , )
15 |wwendo WoInaw Wamhaaenings 3 \/ \/ J \/ \/ \/ \/ \/
a o ' ' 5
16 |wwhnm wule SN LIGTRER ‘[ J \/ \/ \/ \/ \/ \/ \/
17 [usamassen ASguUNs Wmivhidads J \/ J \/ J J = ‘/ =
18 |unamsunns “|qaniind wmyhhsads ‘/ ‘/ \/ \/ \/ \/ _ \/
19 |unanyans [INS iwmvhndads J ¥ J J J J = J =
20 |uwenaigissasyd - [orsusssinnsel yaminausudads J ‘/ \/ \/ \/ \/ _ \/
21 Junammenga e gyamsna \/ _ _ = _ _ _ J _
2 |unemgd 2310 wmyhisads \/ _ _ _ _ _ _ \/ _

bl

AANUIN 3-11

o=\%

Wi 4/13


LENOVO
Rectangle


yIEnTU IS auNInavued 108

88 vyl 5 wa 1ndu dune uRINA Sanda wIzuRIATEYET 13260

3/4/2566

SRR TR unnmiaglnssiilowiuduansduyanatlseinfsuamoy 2566
.
= -
. . . - e o 2 £ = = ? 5
My o wana dumi = g gf‘ % g' & s = £ Hivn
=] = 3 E] 3 < = = 3¢
§: §: > . g: ‘gi z £ S
] 2 8 e 2 e
1 |wweszneu Ruay winnuvusouualas J _ _ = = \/ = \/
2 (wenbu QU winaiusauunlag J _ _ _ _ \/ \/
3 moFa nBINANABY winnuvusouualnag J _ _ _ = \/ = \/
4 |wwansa Ruaw winnutusauualag \/ _ _ _ _ \/ = \/
5 Jwousund nausuny winadusauunlas ¥ _ _ _ _ J = J =
6  |wwinaw nausnh winnuvusouwalas ‘/ _ _ - _ \/ - \/
7 [wedun mnszam winaugusauualag J _ _ _ = \/ = \/ =
8 |wwdmie 1y winnutusauualas \/ _ _ _ — \/ = \/
9 wesEna BTN WminawunNAIUY \/ _ _ _ _ \/ — \/
10 [weemgiin foou winaunanaaderila \/ _ _ _ _ \/ — \/
11 |Juunng nalianes winnuANATIENIY J _ < _ — J - J -
15 b Quaw winnunAauY \/ _ _ _ — \/ — \/
13 [uued uadagn WHNIUAIAAIY J _ _ _ _ \/ — \/
14 [weenniviiy Tagzyas minnuaNATIENIY J _ _ _ _ \/ \/
15 |wwomodud ppInaw W ety J J \/ J \/ \/ \/ \/ \/
16 |wwim 1wule TN J o J J J J d J J
17 Junesian AIqUNS $mrhisada \/ \/ \/ \/ \/ \/ = \/ =
18 |unamrunns quniiad Wmihiidads J o J J J J J
19 |unanyans NS $wmbidada J 3 J J J J = J =
0. |unmsdigassadyd  |ersusssunsal Wamhmaukudada J \/ \/ J \/ \/ \/ :
21 [unameevga fideuy gianmain 1y J - = = = = — J
2 |unanga ¥2310 Wmihiidad F _ _ _ = = = J
_ - =3 ol

28] d oo

AANUIN 3-11

Wi 5/13


LENOVO
Rectangle


¢ C

TANMACH RATTANAMONGKOL
TRANSPORY

UIENS U AuIenavUds T1Aa
88 ¥iajii 5 siwa 1hndu Sune unsnade Sanda wezunseyse 13260

AANUIN 3-11

sUnmdenssunsasieginssl PPE

Wi 6/13



USEnsuiiaumnavud 190

88 vyl 5 éiwa thnd Sune uaswan swmia NITUATATOYS0T 13260

PANARACH RAT AR vuiinmimsgunsiflosiusuaswdyanadszsudion nqumay 2566 3/5/2566
2 g Sn.
= - =2 P o ik
A ¥o wana Aumia E g 5. g g = £ i 2 Wnume

s o 2 2 > Z = =) 3¢
=1 21 8PSl @) el B 5
2 2 2 g 2 =z S 2 &S
1 |wnelsgney Ruay minnudusouunlas J _ _ " _ J _ ‘/ _
2 |wmnuy Ruay minaugusauunlng ‘/ _ _ - ‘/ _ \/ _
3 |wwda nBINANABY wminnuiusouunlas \/ _ _ _ & J i \/ _
4 |weaida Ry wminnugusauunlas \/ _ % _ _ J _ J _
5 Jweusund nausuns wminnudysouunalas ‘/ _ _ _ _ J i J _
6  |wwiaan nausnh wminnudusouvnlns J _ _ _ _ ‘/ _ ‘/ =
7 |wedmn sz winnudusouunlng ‘/ _ _ _ _ J _ J _
8 |wwdmae 1na winaudusouunTns ‘/ _ _ _ = J . J _
9 |weiiszway FIUNYIA minnunMaouu ‘/ _ _ _ _ J _ \/ -
10 Junangis fgeu minnuneansenila ‘/ _ _ _ _ J _ \/ _
1 |ueiuds Fuay winaunnanuu J _ _ _ _ J _ ¥ _
12 |unwed ugauagn winnunneam J _ _ _ _ J _ J _
13 funaniuiu Tavzyas minnunamewny \/ _ _ _ _ ‘/ i ‘/ _
14 |womodu weInay Wamerereuigg J J J J J J J J J
15 |uwden #ule ey J J J J f J J J J
16 |unamissan Asquns Wmhiisad 4 J J J J d _ J -
17 [uwanyunns quniing imiisad J J J \/ J ‘/ _ J -
18 |Junanyans WS Wmidiisads J J J J J J _ F _
19 Juneneigassuied  [e1sesssinsal Wmimausuiada Fi J J J d J _ J y
20 [unanmonga My goamanaly W _ _ _ _ _ = J "
21 funengdl 2RCH mhfisad J _ _ o i o = I -

o 25
yunalas

vr lnlln"']\l'lll|l nmasy

AANUIN 3-11

Wi 7/13



LENOVO
Rectangle


UTENSUIrauueAavUES 1A
ld (J & o s o
88 ¥y 5 fha 110 d1une uaTHae Santa WIZUATAIOYTL 13260

TANAWACH BATTANAMONGKOL
TRANSPORT

suamAsnssumsauldgunsaldauynana nqunnu 2566

19/6/2566

5

1hdn
IARANAY 411is

3/5/2566

3/5/2566

Wi 8/13
AANUIN 3-11




VS Hnsusaunauud 119

88 Wil 5 éiwa 1ndu dune uasHaN Swmsa NITUNTAIBYTYT 13260

en Rt T e tuiinmsasdginsaiflesiusuassduyanmlszsudon uQuisy 2566 10/6/2566
3> g' 5@,‘
o . 2 o
iy Fo A A g g gt:“ea § g % & i g“ Wing
& & A & & =% Z &°
1 welszney {Juaw wminnuiusouuna Ins J _ _ _ ‘/ _ \/ _
2 WUNHY IKIYRRHY winnudusouunlns J _ _ \/ _ \/ _
3 WuTa NBINANADY winnutusouwalas \/ _ _ _ _ \/ _ \/ _
4 |wemisa Qua winnutusouvalns \/ _ _ _ _ ‘/ _ \/ _
5 weousuns nausuns winnudusouun Ins J _ _ _ _ J _ \/ _
6 weiaan nausnh wminnuiusouualns \/ _ _ _ _ \/ _ \/ _
7 WY wnlszaw winnudusouualas J _ _ _ _ \/ _ \/ _
8 LRUGRITRY] uwa winnususauuaIns \/ _ _ _ _ \/ _ J _
9 |weiisznay FIVUKIA minnuAManuY J _ _ _ _ J _ J _
10 [unangyy feou minnunreausedila J _ _ _ _ j _ J _
11 Junanuds {uaw WInUANADUY \/ _ _ _ _ \/ _ \/ _
12 [uawed ugauign wminnunnaau \/ _ _ _ _ J _ \/ _
13 [uneniviy Tauz1yas WinNUANAMINIY ‘/ _ _ _ _ \/ _ ‘/ _
14 [wwemodun rioenan Hamheeseinin J J J J J J ¥ J J
15 |wwien Hule LA CLUTAED) J J 3 J J J J J J
16 [unamissan AIqUNS $mihiidads J g J J J J _ J _
17 [wsanwunws quniiag Wmihiisad J J J J J J _ J _
18 [uNanyans N3 Wmhiisada ‘/ ‘/ J ‘/ J \/ _ \/ _
19 |unmwigassuiyd  [o1sesisuingal WA J J J J J J _ J _
20 |unanmonga i foanavia J _ _ _ _ _ _ J _
21 |unangdl ¥23103 L%M}‘?ﬁl’ﬁ‘ﬂﬁi ‘/ _ _ _ _ _ _ \/ _
22 |momnwi panudnoa{ wedersild | V- [ - | - | - | = A=
P 5 3 ~
e e
nth 9/13

AANUIN 3-11


LENOVO
Rectangle


UIEnsuIaumnavuds 91na
88 majii 5 dwa 11ndu Sune uasnade Sanda nszuaseioysen 13260

TANAWACH RATTANAMONGKOL
TRANSPORT

JUamienssumsaauldgunsaldnyana dquiew 2566

10 fl.p. 2023 14351212

- VISRl X
BBV BIAEABIOLIPABIAY FTE
e LA NS T 122

6/6/2566

w1 10/13
AANUIN 3-11


LENOVO
Rectangle


udEn 1w Ada (L)

AXVAUAIDLSEN
fiuinaisesrasauadnsaiilavdudruyana dszdudau..... ﬁem’@g ......
anu s
Cplait] aunsalilssn L1l ] WHNEILAR
Aus.advdudl | vauedavde | auc.elauiinge | Tselauige |Tdewid] ahge
1 |qunsaiilasduadu:
11 Jshwinn
1.2 [sasluminn
1.3 |aairang
2 |aunsaiilasfiuadan
21 |wiuesauendwiusudauviade
2.2 wmihaaidasiulumin
23 |mihmmdax
3 |aunsaiilavriuy
31 |u&naeun
3.2 |esauyanidng
2 aunsaiilavfudunsruznnnis

1wl

4.1 rirfleagauuuiligaduau
4.2 |adnsalilasdunuuflidnsag

5  [|adnsaiilavAudauazuau
5.1 |qoflasin
5.2 |qoflanis
53 |auflasng

6 |aunsaiilasiuih
6.1 [|saowvimiloiamdn
6.2 |saswvimjveng

7 |aunsniilasdunisananniige
7.1 |iiutefssin

8 Lgaa:ﬁautt§a

< 7/

Wi 11/13



LENOVO
Rectangle


udtin 1wy Ade (H1rAY)

NA

AXvAUAIAL SN
fiuinnsasiasaugunsaiilasdudruunea dszdudau bl Yo 66 .
anunit 5
Rglotl] aunsaiilsdu 7Tt UUEILUE
Auv.adodudr | vasetasde | auvaiauige | Tsedlautihge | Talewle’ %50
1 |aunsaiilasiuadue =
11 |dwinn 3 Y 2 9:__ ’77 18 ~
1.2 |saoluwann fiu % 4 D 2, 16 -
13 |suiean i 9 s A 10
2 |aunsaiilasiiuaieen
21 |wiuesauendmiuonndauniasa
2.2 Jmihmailasdulumin
23 |wmihaadan
3 |aunsaiilasiuy
3.1 |ufnaan
3.2 |esaunaaided
- aUnsaiilaviuduasiuannns
winla
4.1 [ifleagauuuilldativau
4.2 |adnsalilasdunuufidnsas
5  |qunsaiilasiusdauazuau
5.1 |quflasn
5.2 |qoflanils
5.3 |quflame
6 |aunsalilasduih
6.1 [|sasniwmilaamdn
6.2 [sastvimjnme
7 |aUnseiilasdunsanannige
71 |dindadsin
8 téaawiauu%
wih 12/13

YT = o [ Ry —



LENOVO
Rectangle


U Uy Ade (WuIu)

ARVAUAIDL SN
fiurinnisasrasaugulnseaiilasduduunna dszdandau.. 2 g%md‘z);@@
anun s |
adu auUnsalilssiy 71TpTd] NUNEIUR
auv.adodudl | vasiafaody | ausaauiihge | Tsedlauhgy |Tadewld| 2hie
1 |aunsalilaviusdne
11 |sfavann ) b
12 |saetumnn fu K @ i, & W 5
13 [aweiann fu ;6 9 //L/j)
2 |aunsaiilasiuaiven
21 |wivesauendmunudauntada Z
2.2 jwihmniasiulumia
23 |mihandiax
3 |aunsaiilasriuy
3.1 |udnaay
3.2  |asaunaaiden
" adnsaiilavAuduasruannns
wnla
4.1 |rrfleaynuuulldasuau
42 |adnsalilasduuuufldnsas
5  |adnsaiilasAudauazuau
5.1 |goflash
5.2 |quflaniiy
5.3 |qoflag
6 [aunsniilasiuvin
6.1 |saowiwiloaundn
6.2 |saswvimjviene
7 |aunsaiilasiuntsananniige
7.1 |dindadsdn
8 Lgaazﬁauu@ /
Sy

a1

Wi 13/13



LENOVO
Rectangle


ANANUIN 4

duenasaaumisuaunseal

LazLASRINaN LU lUNI5MSINATIZH
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Envilab Co.., Ltd.
Tel

)
AV 4 el

540,540/1 UDEILNILA 7 LUDYUIIUA LUEAUNILA NFILVIWY 10160
540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
1 02—-802-3577—-8 Fax. 02-802-3773

E—mail :

info@evitesting.com

Envilah & Neediss Supply Instrument

TSP High Volume Sampler Calibration

Verification Report No.
AQO2300035-E001 -TSP 01

O PM Onsite
Site: mhviniaudawithihdn
UTM : 47P N 1597084 E 672451 Date: 4 Apr 23
Sampler: ETSP#15 Technical: Kunanon P.
Recorder: ECRANG15315230 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.23 1.634 50.0 49.10 Slope = 19.2137
2 9.37 1.494 48.0 47.14 Intercept= 17.8725
3 7.34 1.324 44.0 43.21 Corr. coeff.= 0.9962
4 5.51 1.150 40.0 39.28
5 3.27 0.890 36.0 35.35 # of Observations: 5
Range of Chart 40
at 1.1 - 1.7 m3/min. 51
400
ﬁ Calibrated by : | |
E 300 ———
¥
T Approved by P |
100
D.Ovoo
m3/min,
This report shall nol be reproduced except infull, wilhout the written approval of Envilab Co_,Ltd. _—_
= WWW'SVH;SQ-I;I ”@ .GOI’I’I Environmantal responeibilit) _-
63

AANUIN 4

THTEIEUWIYNN fiN]
gonnsiheaugaaunw

Wi 1/165


LENOVO
Rectangle


540,540/1 @R UNILA 7 LWUAVU WA FUALNILA NTINWY 10160
540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Banglkkok 10160
info@evltesting.com

UsEv 1Bulubu /e
Ernvilab Co.. Ltd.
Tel : 02—BO2—-3577-8 Fax. 02-202-3773 E—mail :

=

Envilab 8 Needss Supply strument L

)

TSP High Volume Sampler Calibration

Verification Report No.
A02300035-E001 -TSP 02

AANUIN 4

B by

i Sin .
jab Co.,Lid. rda)@m"rﬂi'lBﬂ‘m@a\l({;mﬂ’lw

[ PM Onsite
Site: wdsviduudauwiiihdn
UTM: 47P N 1597162 E 672323 Date: 4 Apr 23
Sampler: ETSP#18 Technical: Kunanon P.
Recorder; ECRANG15315228 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.18 1.630 50.0 49.10 Slope = 22.0375
2 9.37 1.494 48.0 47.14 Intercept = 13.4581
3 7.63 1.350 440 43.21 Corr. coeff.= 0.9941
4 5.32 1.130 38.0 37.32
5 3.19 0.879 34.0 33.39 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 51
600 T — - -
500 . |
|
400 — —
B | Calibrated by :
H | -
E 300
i
200 - — = = -
i‘ Approved by :
| i
DOOU ox» os0 amn 100 125 150 1 I75
m3/min
This repori shall not be reproduced except infull, wilhout the written approval of Envilab Co.,Ltd
= WWW' 6\/'1;651;' n g 'GO m Environmental responeslbility 4

A1l atdvgey Tk |§}nwau

Wi 2/165


LENOVO
Rectangle


UEEn 1 Buludu 99 540,540/1 WRBUAYLA 7 WUNUANLA PIATUNIWA NI 10160 X
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Banglkhae Bangkok 10160 =1 3
Tel : 02—802—-3577—-8 Fax. 02-802-3773 E—mail : info@evitesting.com Envilah & Neediss Supply lastrumen 3

£ 2

TSP High Volume Sampler Calibration

Verification Report No.
AQO2300035-E001 -TSP 02

O PM Onsite
Site: Tsusuuinazye

UTM : 47P N 1597423 E 672670 Date: 4 Apr 23
Sampler; ETSP#22 Technical: Kunanon P.
Recorder: ECRANG15315228 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
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 i Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.44 1.649 52.0 51.07 Slope = 23.6224
2 9.31 1.489 48.0 47.14 Intercept = 11.8342
3 7.38 1.328 44.0 43.21 Corr. coeff= 0.9947
4 5.32 1.130 38.0 37.32
5 3.19 0.879 34.0 33.39 # of Observations: 5
B Range of Chart 39
at 1.1 - 1.7 m3/min. 52
60.0 —
50.0
400 m— =1
o Calibrated by :
i — =
2 300
20.0 fr———
i Approved by :
| | ] B
100 i
S (S R— - -
I |
00 4 + —
am 025 050 a7s 100 125 150 175
m3/min
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TSP High Volume Sampler Calibration

Verification Report No.
A02300035-E001 -TSP 05

PM LI Onsite
Site: 1AInuUMYTA 6 U Tan

UTM: 47P N 1596863 E 671676 Date: 4 Apr 23
Sampler: ETSP#25 Technical: Kunanon P.
Recorder: ECRANG15315232 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (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: 2.03736
Model: TE-5025A ' Qstd Intercept: -0.03733 :
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.635 52.0 51.15 Slope = 23.0424
2 10.33 1.570 48.0 47.22 Intercept = 12.2654
3 7.54 1.344 440 43.28 Corr. coeff.=0.9918
4 4.41 1.032 36.0 35.41
5 3.28 0.893 34.0 33.44 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 52
60.0 N _—— - _—— - ————— — —
|
40.0
Calibrated by :
v = |
,§ 30.0
i
Approved by P |
Y 025 050 075 100 125 150 175
m3/min.
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TSP High Volume Sampler Calibration

Verification Report No.
AO2300035-E001 -TSP 03

O PM Onsite
Site: VALY 5 thuauna
UTM : 47P N 1597353 E 672180 Date: 4 Apr 23
Sampler: ETSP#40 Technical: Kunanon P.
Recorder: ECRANG15315234 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 36.0 Temperature (deg K): 309.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.97 1.612 50.0 49.02 Slope = 19.6121
2 10.83 1.602 50.0 49.02 Intercept= 17.2716
3 7.41 1.328 44.0 43.14 Corr. coeff.= 0.9922
4 4.88 1.081 38.0 37.26
5 3.14 0.871 36.0 35.30 # of Observations: 5
Range of Chart 40
at 1.1 - 1.7 m3/min. 51
|
S B ER— | — S S
50.0 | !
@004 — — —-— — -
Calibrated by
i
§ o B IS S— I
i I
[
200 l
=5 s S = Approved by
| ===
100 i
i
]
(10000 025 _0; 075 100 125 150 175
m3/min,
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PM10 High Volume Sampler Calibration

Verification Report No.
AO2300035-E001 -PM 01

L pPMm [ Onsite
Site: miwiaudawhinhdn
UTM : 47P N 1597084 E 672451 Date: 4 Apr 23
Sampler: EPM#36 Technical: Kunanon P.
Recorder: ECRANG15315236 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
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#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.98 1.674 52.0 33.16 Slope = 14.4649
2 8.42 1.469 48.0 30.61 Intercept = 9.1122
3 6.61 1.303 44.0 28.06 Corr. coeff.= 0.9986
4 4.39 1.066 38.0 2423 SFR= 1.152
5 3.46 0.948 36.0 22.95 SSP= 4043
# of Observations: 5
Range of Chart 39
at SFR +10% 42
350 —— —
| |
| |
300 - F .
|
|
250 I
|
| Calibrated by :
Y 200 H — |~
B ]
2 .
Y L N B N [N N
|
]
| 100 §| — l . — - - - —
I’ | Approved by : |
50 ; 1
| [
| |
0.0 e
0m 025 ash o 100 125 150 e |
This reporl shall not be reproduced except infull, without the writlen approval of Envilab Co.,Ltd. :
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PM10 High Volume Sampler Calibration

Verification Report No.
A02300035-E001 -PM 02

L PM [ Onsite
Site: nasvinieudawiinhdn
UTM : 47P N 1597162 E 672323 Date: 4 Apr 23
Sampler: EPM#35 Technical: Kunanon P.
Recorder: ECRAN000004599 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (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#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.67 1.723 52.0 33.10 Slope = 14.4775
2 8.18 1.445 48.0 30.56 Intercept = 8.6867
3 6.26 1.267 420 26.74 Corr. coeff.= 0.9918
4 4.33 1.057 38.0 2419 SFR= 1.148
5 3.25 0.918 340 21.64 SSP= 39.76
# of Observations: 5
Range of Chart 38
E S | B b e = = —
| |
' !
e | T
| | |
| | |
250___i.__.i___ — ——
|
| Calibrated by : | |
% 200 i
3 :
g 150 l
|
]
100 . e S B .. A
| Approved by :
' — -
50 — e i —— e ——
]
|
oo
om a2 050 a7s 100 125 150 175 200
m3fmin,
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PM10 High Volume Sampler Calibration

Verification Report No.
AO2300035-E001 -PM 02

L PM = Onsite
Site: 1sviBuuinaLym
UTM : 47P N 1597423 E 672670 Date: 4 Apr 23
Sampler: EPM#39 Technical: Kunanon P,
Recorder: ECRAN000004599 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (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#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa 1 IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.59 1.642 52.0 33.10 Slope = 15.9229
2 8.17 1.445 46.0 29.28 Intercept = 6.6182
3 6.21 1.262 42.0 26.74 Corr. coeff.= 0.9957
4 4.33 1.057 36.0 22.92 SFR= 1.148
5 3.21 0.912 34.0 21.64 SSP=39.12
# of Observations: 5
Range of Chart 37
at SFR +10% 41
350 — T -
300 1
|
25.0————-;-—-— - =
|
-! Calibrated by : | B
% 20.0 |
5 !
o 150 t
|
| |
100 == === = = =
I | Approved by :
| — -
50 - - — i- —_— —
] |
| |
0.0 . +
o 025 050 075 100 125 150 175 200
m3/min
This report shall nol be reproduced except infull, withoul the written approval of Envilab Co.,Ltd :
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PM10 High Volume Sampler Calibration

Verification Report No.
AO2300035-E001 -PM 05

L PM [ Onsite
Site: ViU 6 Uruvtan
UTM: 47P N 1596863 E 671676 Date: 4 Apr 23
Sampler: EPMi#38 Technical: Kunanon P,
Recorder: ECRDS016181233 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (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
f CALIBRATION ORIFICE
Brand: Tisch Environmental, I(nc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.42 1.705 52.0 33.10 Slope = 13.0646
2 9.78 1.579 50.0 31.83 Intercept = 10.9225
3 7.03 1.341 44.0 28.01 Corr. coeff.= 0.9963
4 4.51 1.078 40.0 25.46 SFR= 1.148
5 3.37 0.934 36.0 22.92 SSP= 40.72
# of Observations: 5
Range of Chart 39
at SFR +10% 42
350 T - —
]
| .
300 | 1
| |
!_[_ |
: : Calibrated by :
'E 200 + I m— =
i |
g 150 | l
| |
| |
wo ot L 1] LA
| : Approved by : _ |
|
. | U I/
|
|
“om o 0%0 ors %) 125 1w 11 2w
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PM10 High Volume Sampler Calibration

Verification Report No.
A02300035-E001 -PM 03

L PM = Onsite
Site: VALILMYTA 5 Uuauvag
UTM : 47P N 1597353 E 672180 Date: 4 Apr 23
Sampler: EPM#43 Technical: Kunanon P.
Recorder: ECRDS016187180 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 36.0 Temperature (deg K): 309.0
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#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa I IC LINEAR
Test # (i) (m3/min) (chart) (corrected) REGRESSION
1 11.52 1.717 54.0 34.49 Slope = 15.8111
2 9.82 1.587 50.0 31.93 Intercept= 7.1972
3 6.55 1.300 44.0 28.10 Corr. coeff.= 0.9987
4 4.51 1.081 38.0 24.27 SFR= 1.156
5 3.28 0.925 340 21,71 SSP= 39.88
# of Observations: 5
Range of Chart 38
at SFR +10% 42
350 —
| | [
| | |
250 | T |
| |
o |, ! | Calibrated by :
3 ’ | | [
g | | |
5 150 ——.l-——é-—— =l — e —
. i
104 oy S, SR | Ay B [ =N
| [ Approved by :
50 ‘ | 4
| | |
| | |
o0
oo 025 050 075 100 125 150 175 200
m3min.
This repart shall not be reproduced except Infull, without the written approval of Envilab Co.,Ltd
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Verification Test Report

Report No.:
S02300035-E001 -SLM 02
] PM Onsite UTM: 47P N 1597423 E 672670

Calibrated Date: 4 April 2023

Site : W3uuinavya
Equipment: Sound Level Meter
Manufacturer: PULSAR
‘ L)

( Model: 45 {
Serial : 0013

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model CB011,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dR)
93.92 93.50 -0.42

Calibrated By:

Date:

Approve By:
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Envilab & Neediss Supply instrument

Verification Test Report

(1 PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
S02300035-E001 -SLM 01

Onsite UTM: 47P N 1597084 E 672451

4 April 2023
vinamthvinwisuiFawiiihdn
Sound Level Meter

PULSAR

45

0016

Temperature 25 °C Humidity 72 %RH

Acoustic Calibrator Class 1 Model CB011,CESVA
Serial N0.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.22 -0.70 93.92
Calibrated By:
Date:
Approve By:
Date: 4 April 2023

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

Ur RIS 2566

www.evltesting.com

Exivh Lol revps iy with me A

FEAURTL3 LfPRev.01



LENOVO
Rectangle


UsEn Buliudu 91 540,540/1 TOEUNLA 7 UWUMLWUA WIALWLA NTILUNY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-muail : info@evitesting.com Envilab & Neediss Supply Instrument

q

Verification Test Report

Report No.:

S02300035-E001 -SLM 03
] PM Onsite UTM ; 47P N 1596863 E 672451

Calibrated Date: 4 April 2023

Site : v3tauAUMT 6 U Tan
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0022

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: acoystic Calibrator Class 1 Model CB011,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.55 -0.37 93.92

Calibrated By:

Date:

Approve By:

Date: 4 April 2023

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

Calibrated Date: 7-Apr-23

Equipment

Manufacturer: AP BUCK

Model: LP-5

Serial or ID No. 5821

Environment: Temperature

Reference Standard

: Air Sampling Pump

25 °C Humidity 65 %RH

Serial No. 200368

Date of Calibration : 02 September 2022

Report No.:

A02300035-E017 -PU 01

: Primary Flow Calibrator Model Defender 510, MESALABS

Result of Test
Reference Flow Test No. Reading Average
(ml/min) (ml/min) (ml/min)
1 1701.0
2 1699.0
1700 3 1698.0 1700.2
4 1702.0
5 1701.0
Calibrated By:
Date:
Approve By:
07-Apr-23

This report shall not be reproduced except infull,without the written ap)
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RECALIBRATION
TISCH |
‘ January 18, 2024

Environmental

Calibration Certification Information
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0759
Vol. Init Vol. Final AVol. ATime AP aH
Run {(m3) (m3) (m3) (min) {(mm Hg) (in H20)

1 1 2 1 1.3960 3.2 2.00

2 3 4 1 0.9950 6.4 4.00

3 5 6 1 0.8850 8.0 5.00

4 7 8 1 0.8450 8.8 5.50

S 9 10 1 0.6990 12.8 8.00

Data Tabulation

Vstd Qstd ‘\/ AH (—F%?a_)(_%) Qa 1} A Hi Ta/Pa )

(m3}) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9961 0.7135 1.4145 0.9957 0.7133 0.8854
0.9918 0.9968 2.0004 0.9915 0.9964 1.2521
0.9897 1.1183 2.2365 0.9893 1.1179 1.3999
0.9886 1.1700 2.3456 0.9883 1.1695 1.4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708
m= 2.03736 m= 1.27576
QSTD b= -0.03733 QA b= -0.02337
r= 0.99997 r= 0.99997

Calculations
Vstd=|AVol{{Pa-AP)/Pstd)(Tstd/Ta) Va=|AVol({Pa-AP)/Pa)

Qstd=|Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations:

o e R T ()

Standard Conditions
Tstd: 298.15 < RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
[AH: calibrator manometer reading (in H20) 40 Code of Federal Regulation="~-t-=a-s=-rta
AP: rootsmeter manometer readirlg (mm Hg) Appendix B to Part 50, Referend
Ta: actual absolute temperature (*K) Determination of Suspended Par
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17
b: intercept !
m: slope
Tisch Environmental, Inc. bm
145 South Miami Avenue 10
Village of Cleves, OH 45002 po9

| FRSHUUIGNAY
AARLAN 4 Envnlab Co Lid. 6 a;c‘nﬁﬂﬂm?msmmmw


LENOVO
Rectangle


CAL

Calibratech Co.,Ltd. Qi

. NSC- TISI-TIS1 7025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200035-1 Page : 1 0f2

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

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-1S
Serial No, : 0034803270 ID No. : ELABBALANCENQ4
Capacity : 220 g Resolution : 0.0001 g

Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23.4t023.7) °C
Relative Humidity X (614t062.8) %
Air Pressure  : 1011.0 mbar

Date of Received : 02 February 2023

Date of Calibration : 02 February 2023

Date of Issue : 04 February 2023

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights
ID No. Cert. No Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of‘ the Callbratech Co. Ltd g-l
11 16/1
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech.cal@hotitafl.com

Certificate of Calibration

Certificate No. : 66-200035-1

Result of Calibration : Without Adjustment

UUC Condltion As-Recelved: Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty
®) (® (@
0.01 0.0001 0.00011
0.1 0.0001 0.0001t
1 0.0000 0.00011
2 0.0001 0.00011
5 0.0000 0.00012
10 0.0000 0.0001]
20 0.0000 0.00013

50 0.0001 0.00014; ]
100 0.0000 0.00020
200 -0.0001 0.00038

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 211,

providing a level of confidence of approximately 95%

Eccentric error Load test ; 50 g

A B C D

E

~0.0001 0.0001 0.0000 -0.0001 0.0000

Repeatability Load test : 200
Stdev. J 0.00000

‘mﬁp&ﬁi%@“

g
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g

=
L - o
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calihmtech-eal@ynhoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

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

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

Equipment : Digital Thermo-Hygrometer

Manufacturer : Jedto Model :  HTC-1

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

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

Serial No. : PONPE5852094 ‘IDNo. : ELABTMHTC10003
Environment Ambient Temperature : (23 £2) °C

Relative Humidity (50 £ 15) %

Date of Received : 08 March 2023
Date of Calibration : 09 March 2023
Date of Issue ¢ 09 March 2023
Calibrated by : Chortip Samchusri

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

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

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

Digital Indicator with Standard Probe Temp&Hum

ID No. Cert. No. Due Date Traceability
400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Apj

The Uncertainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachesan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-miail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-410024-1

UUC Condition As-Recelved : Good
Result of Calibration :  Without Adjustment
Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 0f2

Standard Temperature UUC Reading Correction Uncertainty I
(’c) ’c) (c) (£'c)
25.01 250 00 0.46
{
, |
Result of Calibration ¢  Without Adjustment '
Function : -Humidity measurement .
Reference Temperature @ 25 ic!
Standard Humidity UUC Reading Correction Uncertainty
(%R.H.) (%R.H.) (%R.H.) (+%RH))
50.00 49 1 22 II

Remark
UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage fag

providing a level of confidence of approximately 95%

-00o0 -
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S35 MOULWUA 7 UWFIIUNUA WWALWRA NTIMWY 10160

Tl QF 807 260 2 FTox OF-&S3

UsEn Uaa dwwane Suaegilduv [91dm
Neediss Supply Instrument Co., Ltd.
536 Sol Bangxhoe 7 Bongldhce Bangkhoe Bongkok

3988 Eintooneachiss . com

Verification Report of Ambient Air Sampling

: .
= PM [ onsite uTm: Report No : 6604018
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Apr-23
Manufacturer : Met one
Model : E-FRM PM 2.5
Serial/ID No. : NP2MOEFRM16425
Environment :
Humidity(%RH) : 50 Temperature (°C) : 26.4 Pressure (mmHg) : 745
——
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578
Leak Test : Pass
Diagnostic Check:
PM-10 inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass

Result of Instrument Validation :

Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator ( °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5
Flow Control :
Calibration mode : AMB Flow Device
Flowset: 1667 LPM
Avg.Pressure af Ref. : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.63 LPM 0.04 LPM
MR~ ASANICC
Uy oy i lj NI NGB
i

AANUIN 4
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S26 FRANNMA T WUTTINNEA MYALTIMA NIfI0TY 101ED
Tel 02 802 3960-2 Fox G2 602 3988 T inioDnoodEs Con | —
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Neediss Supply Instrument Co., Ltd.
536 Sai Bongkhee 7 Bangkhae Bongknoe Sangkok

Verification Report of Ambient Air Sampling

- -
& PM L onsite utm: Report No : 6604017
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Apr-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBU0482
Environment :
Humidity(%RH) : 54 Temperature (°C) : 26.5 Pressure (mmHg) : 745
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578

Leak Test : Pass
Diagnostic Check;

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

Pass Pass Pass Pass Pass ~ Pass
Result of Instrument Validation :
Calibrator Simulator Temperature Measurement

Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 249
Filter -10.0 0.0 20.0 45.0 29.6 29.5
Flow Control :

Calibration mode : AMB Flow Device
Flowset: 16.67 LPM
Avg.Pressure at Ref. ; 746 mmHg.
Flow Measure (Avg.) Flow Calibrator{(Avg.10) Flow Difference
16.67 LPM 16.69 LPM -0.02 LPM
—m—_...:___—
uTasduwIgndiag
AANWIN 4 Co.ltd. - gumnsiiananil 69 mam
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Verification Report of Ambient Air Sampling

pm L Onsite UM Report No : 6604016
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Apr-23
Manufacturer : Tisch Environmental
Model : TE-Wilbur 2.5
Serial/ID No. : EP2TIWILBUO481
Environment :
Humidity(%RH) : 50 Temperature {°C) : 26.3 Pressure {mmHg) : 745

Reference Standard:

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

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

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

Result of Instrument Validation :

Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -100 0.0 20.0 45.0 29.6 29.5

Flow Control :

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

Flow Measure (Avg.)

Flow Calibrator{Avg.10) Flow Difference

16.67 LPM

16.73 LPM -0.06 LPM

VA Tad e

AANUIN 4

e By 9o aua 1N Sneng
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Tol Q2 802 2980 2 Fax

uFiEy OFa dwwane Suasguduv 31d0a
Neediss Supply Instrument Co., Ltd.

$36 SOLUWULA 7 U NIUNUA IBAUWLA 00N 10160 536 Soi Bongichoe 7 Bongkhae Bangidhoe Banghkok
02 802 3988 £ infodNnoodESe Com

Verification Report of Ambient Air Sampling

v & .
pm L Onsite UTM: Report No : 6604015
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Apr-23
Manufacturer : Rupprecht Patashnick
Model : 200H
Serial/ID No.: EP2RP200049702
Environment :
Humidity(%RH) £ 50 Temperature (°C) : 26.3 Pressure (mmHg) : 745
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H, Serial N0.164578
Leak Test : Pass
Diagnostic Check:
PM-10 Inlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation :
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator ( °C ) Instrument Refference

Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5
Flow Control :

Calibration mode : AMB Flow Device

Flowset: 16.67 LPM
Avg.Pressure at Ref. : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator(Avg.10) Flow Difference
16.67 LPM 16.74 L_PM -0.07 LP
o o v
& ?fi.ﬂ"iﬂ\‘]ﬂ']!.%’lgﬂ(ﬂad
AANWIN 4 dVatBM A quamn
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Neediss Supply Instrument Co.. Ltd.
536 Soi &ngdme 7 Bongkhae Bangiaoe Bongkok

Verification Report of Ambient Air Sampling

i :
k PM [ Onsite UTM: Report No : 6604014
Instrument : PM-2.5 Sampler SINGLE Validation Date: 1-Apr-23
Manufacturer : Rupprecht Patashnick
Model : 200H
Serial/ID No. : EP2RP200039702
Environment :
Humidity(%RH) ¢ 50 Temperature (°C) : 26.3 Pressure (mmHg) : 745
Reference Standard:
Temperature Calibrator : DIGICON, model: CC-VTR-SH, Serial N0.091109269
Flow Calibrator: Mesalabs Defender, model : 520-H , Serial No.164578
Leak Test : Pass
Diagnostic Check:
PM-10 [nlet PM-2.5 Size Selective Filter Cassette Fan Valve Pump %
Pass Pass Pass Pass Pass Pass
Result of Instrument Validation :
Calibrator Simulator Temperature Measurement
Temperature Audit and Adjust with Calibrator { °C ) Instrument Refference
Set point -10.0 0.0 20.0 45.0 Reading( Avg.) TC Reading
ambient -10.0 0.0 20.0 45.0 25.0 24.9
Filter -10.0 0.0 20.0 45.0 29.6 29.5
Flow Control :
Calibration mode 3 AMB Flow Device
Flowset: 16.67 LPM
Avg.Pressure at Ref, : 746 mmHg.
Flow Measure (Avg.) Flow Calibrator{Avg.10) Flow Difference
16.67 LPM 16.71 LPM -0.04 LPM

AANUIN 4
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Certificate of Calibration

Certificate Number

Customer

+ SPR23050051-1

! Envilab Co., Ltd.

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

")

“\um",w
") L
M M) Mafast Ascradilativn Basid

W

=
T —~—~F ACCAEDITED
{,"ﬂ//-_(:\\\\\\‘? CALIBRATION AND
KU AAL, MERSUNDAL T
ACT 2080
Page : 1 of 3

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

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

.
s

v
.

Primary Flow Meter (Drycal)

Mesalabs

Defender 520-H

164578

N/A

23°ct 2°C
50% t15 9%
In-Lab

SP-CPM-04-13

Received Date
Calibration Date

Recommend Due Date

Date of Issue

04 May 2023
04 May 2023
04 May 2024

05 May 2023

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.

Al 1 e ol

al

Y L, ey

Hicatione Tha calilneatinn cartificate cshall nat he

AANUIN 4
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Certificate Number

), METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

AN ltllq"
.@Q‘\G’/ 2,
S—

N
i, n lu\“\“

Calibration Report

: SPR23050051-1

Reference Standards

CALIBRATION AND

Page : 2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Calibrator AFC-COMPLETE-10 12532 AD2207-177-0001 17 Jul 2023
Standard Flow Meter 520-H 200353 MW-0071-22 25 Aug 2023

Traceability

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

MIT - Miracle International Technology Co.,Ltd.

Mesalabs - Mesa Laborataries, Inc.NVLEP Lab Code 200661-0 (18017025)

AANUIN 4

A

FTaIAILmw g}mﬁi'm

HiANITENEAILRNABATN

SP-FM-04-15 rev.0

N 26/165
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Result of Calibration

M ANS! Nalional Accredifation Board

e

’:4’/'_"\\\:3, ACCREDITED
% N BN
Uafy W CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2060

=3
v

Certificate No. : SPR23050051-1 Page : 3 of 3
Range : 0 to 30 L/Min Resolution : 0.0001 L/Min
Function :  Air Flow Measurement Unit : L/Min
Calibration Uuc Standard uuc K Factor Uncertainty
Point Reading Reading , Error Value (+)
5.0 4.9722 49752 -0.0030 1.00060 0.050
10.0 10.296 10.325 -0.029 1.00282 0.10
15.0 15.076 15.037 0.039 0.99741 0.20
20.0 20.331 20.274 0.057 0.99720 0.20
Note:

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

This Certificate is not certified for 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, providing a level of confidence approximately 95 %
— End of Certificate -

AANUIN 4

Susaedwgneiag
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SP-FM-04-15 Rev.0
N 27/165
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

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

[m]°2[8] CALIBRATION CERTIFICATE

Customer

Equipment

Manufacturer
Model

Serial No. :
ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

Calibration Method or Calibration

Certificate No. : AD2205-013-0001
Date Issued : 10-May-22 .

: Envilab Co.,Ltd.

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

Temperature Calibrator
Digicon

CC-VTR-SH
091109269

-

: 06-May-22
: 10-May-22

: Ms. Sunisa  Pinklao

rocedure Used

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

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

to the International System of Units (SI).

Result of Calibration

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

coverage factor k=2, providing

a level confidence approximately 95 percent.

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

the Miracle International Techno

Approved by:

ogy Company Limited.

AANUIN 4
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Certificate No. : AD2205-013-0001
Environment : Ambient Temperature ! 25+2)°C
Relative Humidity : (50 + 15)%RH

Function : Temperature Simulate (Thermocouple Type K)

Calibration Standard

Point Value Error + Uncertainty torelance limit
-18.0 °C -17.88 °C -0.12 °C 0.29 °C -18.54°C ~-17.46°C
0.0 °C 0.06 °C -0.06 °C 0.29 °C -0.54°C ~ 0.54°C
500.0 °C 500.00 °C 0.00 °C 0.38 °C 499.46°C ~ 500.54°C
1100.0 °C 1099.99 °C 0.01 °C 0.52 °C 1099.46°C ~ 1100.54°C

Condition As-Received : Used Item

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

Measurement Standards Used & Traceability :

The International System of Units (SI) through

NA Cal. Certificate No. E1U214286 for Multi-Product Calibrator Serial No. 9115027, Due 18-Oct-22

End of Certificate

Page 2 of 2
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536 HREURUA 7 WINNUMHUA LURUTNWUA N{NIVIWY 10160 Tel.02-802-3980-2 e—mall: Info@neediss.com

utdn Afa wwane Suaagudiuvi <afim
Neediss Supply Instrument Co., Ltd.

Equipment:
Manufacturer:
Model:

Serial or ID No.

Environment:

Reference Standard:

Verification Test Report

Report No.: OP01-opacity

Calibrated Date: 7 March 2023

Smoke Opacity Meter

Wager,USA

8500

EOPWAB8500850015944,

Temperatt 263 °C Humidity:  56.3  %RH

Neutral Density Verification Filter Standard

Result of Calibration
Reference Standard INSTRUMENT READING ERROR Result
(% Opacity) (% Opacity) (% Opacity)
0 0.00 0.00 PASS
31.5 29.8 -1.7 PASS
**Ta conform ISO11614
Error should not more or less then 2%
C l—
dISS
Neediss Supply Instrument Co..Ltd.
This report shall not be reproduced except infull,without the written approval of Ne
W el iSS. © o i R ||
Tusasduwignead
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Alrgas

an Alr Liquide company

CER_TIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number:

" Cylinder Number:
Laboratory:
PGVP Number:
Gas Code:

EO04NISSE15A00V3
EB0140762

124 - Plumsteadyville - PA

A12021

CO,NO,NOX,S0O2,BALN

Ex

iration Date:

‘Reference-Number:

Cylinder Volume:
Cylinder Pressure:
Valve Outlet:
Cettification Date:

Feb 19, 2024

Airgas Specialty Gases
Airgas USA, LLC

6141 Easton Road

Bldg 2 .
Plumsteadville, PA 18949
Airgas.com :

160-402021734-1
144 .4 Cubic Feet
2015 PSIG

660

Feb 19, 2021

Certification performed in accordance with "EPA Traceabillty Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" documant EPA
600/R-12/531, using the assay pracedures listed. Analytical Methodology does not require correction. for anaiytical Interference. This cylinder has a total analytical i
uncertainty as stated below with a confidence level of 95%. There are no signiflcant impurlties which affect the use of this callbration mixture. All concentrations are on a
: mole/mole basis unless otherwise noted.

Do Not Use This Cylinder below 100 Esﬂi e 0.7 mﬁaﬁws.

, ANALYTICAL RESULTS .
-Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
NOX 45.00 PPM 44,68 PPM G1 +/- 1.4% NIST Traceable 02/1 2/2021, 02/18/2021
NITRIC OXIDE . 45.00 PPM 44 62 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45,00 PPM 45.34 PPM G1 +/- 1.1% NIST Traceable 02/12/2021, 02/19/2021
-CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceable 02/15/2021
NITROGEN - . Balance l ] . .
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +/-1.0% :Feb 02, 2025
PRM 12386 D685025 * 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 2.1% Aug 15, 2021
NTRM 0141709 KAL003190 4967 PPM SULFUR DIOXIDE/NITROGEN +/-1.0% Jun 20, 2022
NTRM 08012341 KALD04716 4857 PPM CARBON MONOXIDE/NITROGEN +- 0.6% Jun 07, 2024
The SRM, PRM or. RGM noted above is only in reference io the GMIS used in the assay and not part of the analysis.
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021
Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021
Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jan 21, 2021
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.5 Kg
PO# 5221000405
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604006
Calibrated Date: 1-Apr-23

PM [J onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A SIN: ESCAI100E01002
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__264 °C Humidity:__ 49  %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
{ppb) (ppb) (ppb) (ppb) (ppb)
Before 0.0 1.5 1.5 400.0 403.0 04
After 0.0 0.2 0.2 400.0 400.0 0.0

Single Point Calibration Chart

500 -

400

300 . / g Before
200 // -~%-=- After
100

Reference (ppb)

Reading (ppb)

400

1Ak
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604006
Calibrated Date: 1-Apr-23

pm [ onsite
Page:2/2

Test Function Value . Nomminal range Unit Before Aftar Note
|Date 1-Apr-23

Time 1345

Range 50 - 20000 PPB 500.0 500.0

Stability (Zero Gas) <02 PPB 0.2 0.1

Sample Flow 650 (+/- 50) cc/min 592.0 591.0

PMT Datector 0 - 5000 mv 256.6 61.0

Norm PMT Detector ~ o- 5000 mv 597 | 65.2 —
HVPS 400-800 constant v 607.0 1 607.0 i

DCPS o 2500 (+/- 200) mv . . R
RCELL TEMP  lso ) Dreegee C 50,0 50.0

BOX TEMP 20-40 Dreegee C 34.0 34.1

PMT TEMP 7 (+H-1) Dreeges C 8.0 8.0 1
UV lamp 1000-4900 mv 1981.0 1981.0

Lamp Ratio 30-120 % 82.6 826

STR. Light (Zero Gas) <100 PPB 61.5 617

Dark PMT (-50) - (+200) mv 38 36

Dark lamp (-50) - (+200) mv 56.5 57.0 a
SAMP PRES 20-30 contant IN-Hg-A 29.3 203

Electric Test/Optic Test

PMT Volts 2000 (+/- 500) mv 1682.0 2044.0

S02 Conc 1000 (+/- 250) PPB 841.0 1022.0

SO2 Slope 1(+-0.3) . 1.224 1.104 =
502 Offset < 250 mv 24.8 8.0

Stability at Zero <0.2 PPB 0.2 0.2

Stability at Span <2 ppb @ 400 ppb PPB 0.2 0.2

Gas Test Response e

Zero Gas (0.00 PPB) 0 ppb 1.8 0.2

Span Gas (400 PPB ) 400 ppb 403,0 400.0 + 5% of Range

T
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604001
Calibrated Date: 1-Apr-23

pM L onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: T100 S/N: ESOAIT10002032
Calibration System
— Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.8 °C Humidity:_ 50 %RH
Calibration Report
. Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb) {ppb)
Before 0.0 2.5 2.5 400.0 407.7 1.0
After 0.0 0.8 0.8 400.0 402.1 0.3
Single Point Calibration Chart
500 -
400 //.4
I}
g 300 womsaieer BfOre
©
200 ---%--- After
& /
100
0 /
0 Reference (ppb) g
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604001
Calibrated Date: 1-Apr-23
PM [ onsite
Page:2/2
Test Function Value Norminal range Unit Bofors: After ' Nota
Date 1-Apr-23
Time 13:10
Range 50 - 20000 PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.6 0.2
Sample Flow 650 (+/- 50) cc/min 663 659
PMT Detector 0 - 5000 mvV 36.5 34.5
Norm PMT Detector 0 - 5000 mv 241 328 R
HVPS 400-200 constant \ 719 648 g
DCPS |2500 (+- 200) mv . X
RCELL TEMP 50 (+- 1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 341 327
PMT TEMP 7 (+-1) Dreegee C 8.0 8.0
UV lamp 1000-4900 mVv 4034.0 4034.0
Lamp Raltio 30-120 % 114.0 1140
STR. Light (Zero Gas) <100 PPB 29 29
Dark PMT (-50) - (+200) mV 4.7 447
Dark lamp (-50) - (+200) mv 5.1 5.1
SAMP PRES 20-30 contant IN-Hg-A 281 278
Electric Test/Optic Test_
PMT Volts 2000 (+/- 500) mV 2004 2020
S02 Conc 1000 (+/- 250) PPB 1002 1010
SO2 Slope 1(+~0.3) - 0.920 0.866
S02 Offset < 250 mv 65 1301
Stability at Zero <0.2 PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 25 08
Span Gas (400 PPB ) 400 ppb 407.7 402.1 + 5% of Range

Calib!
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S02 Analyzer Verification Test Report

Calibration Report No.: ES-S6604002
Calibrated Date: 1-Apr-23

PM O Onsite

Instruments Information

Analyzer Type: SO2 Analyzer
Model: AF22¢

Page:1/2

Manufacturer Environnement SA.,France
S/N: NSOESAAF32E454

Calibration System

e Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 4468 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 255 °C Humidity:__ 69 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
{ppb) {ppb) (ppb) (ppb) (ppb)
Before 0.0 4.7 4.7 400.0 398.0 -0.3
After 0.0 0.1 0.1 400.0 403.0 0.4
Singlé Point Calibration Chart
500 -
400 X
3 /
g 300 iz Before
] 200 #--~ After
: / -
100
0
0 Reference (ppb) 400
£
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-56604002
Calibrated Date: 1-Apr-23

Pm [ Onsite

Page:2/2
Analyzer Sig@l Values
Date | 1-Apr-23 |Time | 13:11:00] [
Power Supplies
Option 0.00 mv +5 V Sensor 5 \Y
+4 V 4068 mV +33V 3.3 \'
+24 V 241 \' +12 V 11.9 \
+5V 5 \Y 1 UV lamp 44 3 mA
[+24 V 1.2 A - E
Qhtical. Bench
Dark UV sig. 0 mV Dark PM sig. 88 | mv
UV ref. 0 mv PM ref, 0o mv
UV sig. 241 mv PM sig. 138.6 mv
Ref.ratio 0 Meas ratio 0.34
Mean sig. 0.7 Raw trend 11
Raw sig. 24 4 ppb inst.meas. 22.8 ppb
1 UV Lamp 44.7 mA HV PM 2626.80 mvV
Sample
Internal Temp. 31.9 deg.C Chamber T. 50 deg.C
Gas Pr. 970 hPa Pump Pr, 355.5 hPa
Flow 18.7 Ih
S NneedIsS
Calib
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604005
Calibrated Date: 1-Apr-23

PM [ onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: ESOAI100A01175
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) {ppb) (ppb) (ppb) (ppb)
Before 0.0 5.2 52 400.0 397.0 -0.4
After 0.0 0.7 0.7 400.0 400.1 0.0
Single Point Calibration Chart
500 -
400 X
oy /
g 300 iy Before
¥ 200 ===~ After
(4 /
100
0 / _
0 Reference (ppb) 00
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604005
Calibrated Date: 1-Apr-23

lvl pm [ onsite

Page:2/2
Test Function Valus Norminal range I Unit i Before Aftar Note
Date 1-Apr-23
Time 13:10
Range 50 - 20000 | Pes 500 500
Stability (Zero Gas) < 0.2 PPB 0.6 0.2
Sample Flow 650 (+/- 56) cc/min 663 659
PMT Detector N - 5000 o n;V o 36.5 345
Norm PMT Detector 0 - 5000 mv b 34.1 32.8 -
HvPE 400-900 constant v 719 648 ]
DCPS 2500 (+/- 200) my - -
RCELL TEMP 50 (+/- 1) Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 341 327
PMT TEMP 7 (+11) - Dreegee C 8.0 8.0
UV lamp 1000-4900 mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 114.0
STR. Light (Zero Gas) <100 PPB 29 29
Dark PMT (-50) - (+200) mv 447 447
Dark lamp (-50) - (+200) mv 5.1 5.1
SAMP PRES 20-30 contant IN-Hg-A 28.1 27.8
Etectric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2004 2020
S02 Conc 1000 (+/- 250) PPB 1002 1010 o
S02 Slope 1 (+- 0.3) - 0.920 0.866
802 Offsel < 250 mV 65 130.1
Stabillty al Zero <0.2 PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 52 0.7
Span Gas (400 PPB ) 400 ppb 397.0 400.1 + 5% of Range
Cal

anlab Co. Ltd. a
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604004
Calibrated Date: 1-Apr-23

pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: 100A

Manufacturer API
S/IN: NSOAI100A00632

Calibration System

. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature °'C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) {ppb) (ppb)
Before 0.0 3.9 3.9 400.0 385.0 -1.9
After 0.0 1.3 1.3 400.0 412.0 15
Single Point Calibration Chart
500 -
400 —ei
oy
& 300 ",/ -t Before
8 200 - - After
o P
100
0 /
B Reference (ppb) 400
\._4
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SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604004
Calibrated Date: 1-Apr-23

vl pm [ oOnsite

Page:2/2
Test Function Value Norminal range - - - Unit Befors After Note
Date 1-Apr-23
Time 13:10
Range 50 - 20000 h PPB 500 500
Stability (Zero Gas) <02 PPB 0.6 0.2
Sample Flow 650 (+/- 50) ccimin 663 659
PMT Detactor D - 5000 mv 36.5 34.5
Norm PMT Detactor 0 - 5000 mv 34.1 328 R
HVPS 400-900 constant v 719 48 —
DCPS 2500 (+/- 200) mv - — % Bl
RCELL TEMP 50 (+/- 1) ] Dreeges C 50 50 -
BOX TEMP 20-40 Dreeges G 34.1 32.7
PMT TEMP 7 (+1-1) - Dreegee C 8.0 8.0
UV famp 1000-4900 mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 1140
STR. Light (Zero Gas) <100 PPB 29 20
Dark PMT (-50) - (+200) mv a7 447
Dark lamp (-50) - (+200) mvV 5.1 5.1
SAMP PRES ~|20-30 contant IN-Hg-A 28.1 27.8
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2004 2020
S02 Conc 1000 (+/- 250) PPB 1002 1010
SO2 Slope 1 (+-0.3) 3 0.920 0.866 o
SO2 Offset <250 mv 65 130.1
Stability at Zero <0.2 PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 39 1.3
Span Gas (400 PPB ) 400 ppb 385.0 412.0 £ 5% of Range
Calibr:
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604002
Calibrated Date: 1-Apr-23
PM O Onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Anatyzer Manufacturer AP|
Model: T200 S/N: ENOAIT20002467
Calibration System
. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (pPb) (ppb) (ppb) (ppb) Drift%
NO 4.0 0.0 4.0 410.5 400.0 1.3
NO, 2.1 0.0 2.1 1.5 0.0 0.2
NOx 6.1 0.0 6.1 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.3 0.0 0.3 403.0 400.0 04
NO, 0.5 0.0 0.5 2.7 0.0 0.3
NOx 0.8 0.0 0.8 405.7 400.0 0.7
Single Point Calibration Chart
450 - 329
g" 400 - j 408,
< 350
=) . -/
£ 300 g
[0}
P 250 —
x e
o 200 | e =
= 150 —
g 100
50 184,27
0 g’
0.0%8
NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604002 Page:1/1
Calibrated Date: 1-Apr-23
v
PM O Onsite
Page:2/2

Test Function Value Norminal range Unit Before After Note
Date 1-Apr-23

Time 13:20

Range 0.00 - 500.00 PPB PPB 500.0 500.0

Stability (Zero Gas) <0.2 PPB 0.5 0.2

Sample Flow |500+- 50 cc/min 4740 4410

Ozone Flow 60-80 cc/min 76.0 76.0

PMT Detector 0-5000 my 245 62.2

AZERO -20-150 myY 8.6 67.5

HVPS 400-900 constant Vv 839.0 836.0

DCPS 2500 +/- 200 mvV - -

RCECLL TEMP 60+ 1 Dresgee C 50.0 50.0

BOX TEMP 20-35 Dreegee C 345 30.5

PMT TEMP 7 +-1 Dreegee C 7.0 7.1
|izs TEMP 50+1- 4 Dreegee C B -
|MoLY Temp 315 +- 5 Dreegee C 315.0 314.4

RCEL PRES 4-10 contant IN-Hg-A 4.20 7.90

SAMP PRLCS 20-30 oontant IN Hg A 299 28,6

NO Slope 1+/-03 1.256 1.032

Nox Slopse 1+/-03 1.232 1.048

NO Offset -10 to + 150 mvV 4.50 6.90

NOx Offset -10 to + 150 mV -5.00 -1.50

Span and Cal Values

Zero Value NO 0 ppb 4.0 03

NOx 0 ppb 6.1 0.8
Span Value NO 400 ppb 410.5 403.0
NOx 400 ppb 4120 405.7
&
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604003
Calibrated Date: 1-Apr-23
PM O Onsite

Instruments Information

Page:1/1

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

Manufacturer API|
S/N: ENOAIT20002469

Calibration System

. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (Ppb) (ppb) (ppb) (ppb) Drift%
NO 3.1 0.0 3.1 408.0 400.0 1.0
NO, 0.4 0.0 0.4 2.0 0.0 0.2
NOx 35 0.0 3.5 410.0 400.0 1.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.5 0.0 0.5 401.2 400.0 0.1
NO, 0.4 0.0 0.4 1.9 0.0 0.2
NOx 0.9 0.0 0.9 403.1 400.0 0.4
Single Point Calibration Chart
503 . 410.0
) 400 40371
£ 350 -"’J
2 e il
£ 300 >
§ 250 7 —_—
56 200 uuuuuuu Eatorn
3 150 e
g 100 Pl
50 435, el
0 "0’9'
0.0 400.0
NO Reference Value (ppb)
nis report shall ot be reproduced except infullwithout the written g L' 4
AANUIN 4 e W“md“f&ﬂ&m 2

i Ty
Envilab Co.Ltd. rqg@ i Mmmummmmw


LENOVO
Rectangle


& neediss

536 wnHUNLA T Ll‘ll’NL‘NLLﬁ PIRNGUA ns\;mww 10180

Tel. D2-BOZ-3%30C~

ax. 02-802

uitin f1fa dwwane Suangidun [4aim
Neediss Supply Instrument Co., Ltd.

536 Soi Bongkhae 7 Bangkhae Bangkhae Bangkok
3988 Einfo@neadias com —

NOx Analyzer Verification Test Report

AP-N6604003

Calibration Report No.: Page:1/1
Calibrated Date: 1-Apr-23
PM u Onsite
Page:2/2
Test Function Valuo Norminal range Unit Before After Nots
Date 1-Apr-23
Time 13:30:00 AM
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 505 480
Ozone Flow 60-90 cc/min 79 72
PMT Detector 0-5000 mV 26.2 293
AZERO -20-150 mv 56.0 55.0
HVPS 400-900 constant \ 755 755
DCPS 2500 +/- 200 mv . -
|RCELL TEMP 50+/- 1 Nrergee G 60 50
BOX TEMP 20-35 Dreegee C 30.2 32.0
PMT TEMP 7 +1 Dreegee C 72 72
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-5 Dreegee C 315.0 315.0
RCEL PRES 4-10 contant IN-Hg-A 4 5
SAMP PRES 20-30 contant IN-Hg-A 29 29
NO Slope 1+-03 0.890 1118
Nox Slope 1+/-0.3 0.911 1.046
NO Offset -10 to + 150 myv 12.9 2.2
NOx Offset -10 to + 150 mV 2.4 9.1
Span and Cal Values
Zero Value NO 0 ppb 31 0.5
NOx 0 ppb 35 0.9
Span Value NO 400 ppb 408.0 401.2
NOx 400 ppb 410.0 403.1
AN e o om PN
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604004

Calibrated Date: 1-Apr-23
PM O Onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer API
Model: 200E S/N: ENOAI200E00305
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC 101 NO Conc 44.68 PPM
S/N: 792 802 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 4.2 0.0 4.2 411.0 400.0 1.4
NO, 4.1 0.0 4.1 4.0 0.0 0.5
NOx 8.3 0.0 8.3 415.0 400.0 1.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Vaiue | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 0.4 400.8 400.0 0.1
NO, 0.1 0.0 0.1 1.5 0.0 0.2
NOx 0.5 0.0 0.5 402.3 400.0 0.3
Single Point Calibration Chart
n 4507 : 415,0
o) 400 - @ 4023
< 350 . o
[=)] -
£ 300 —~
§ 250 7 —
= 200 e T (P s
N -
% 150 /
g 100 7
50 4832
00"
NO Ref Val b o '
Reference Value (ppb) SBEN L%'lgﬂ(;;ﬁ)\?
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604004 Page:1/1
Calibrated Date: 1-Apr-23
.
B PM u Onsite
Page:2/2
ITest Function Value Norminal range Unit Before After Note
'Date 1-Apr-23
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <0.2 FPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 474.0 441.0
Ozone Flow 60-30 cc/min 76.0 76.0
PMT Detector 0-5000 mv 24.5 62.2
AZERO -20-150 mV 8.6 67.5
HVPS 400-900 constant \ 839.0 836.0
DCPS 2500 +/- 200 my - -
RCCLL TCMP 50+/- 1 Droogoo C 50.0 50.0
BOX TEMP 20-35 Dreagee C 345 30.5
PMT TEMP 7 +-1 Dreegee C 7.0 71
1S TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +I-5 Dreegee C 315.0 314.4
RCEL PRES 4-10 contant IN-Hg-A 4.20 7.90
3AMP PRL3 20-30 contant IN-Hg-A 200 286
NO Slope 1 +/- 0.3 1.256 1.032
Nox Slope 1+/-03 1.232 1.048
NO Offset -10 to + 150 mv 4.50 6.90
NOx Offset ~10 to + 150 mv -5.00 -1.50
Span and Cal Values
Zero Value NO 0 ppb 4.2 04
NOx 0 ppb 8.3 0.5
Span Value NO 400 ppb 411.0 400.8
NOx 400 ppb 415.0 402.3
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604005
Calibrated Date: 1-Apr-23
PM OJ

Instruments Information

Onsite

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP!
Model: 200A SIN: ENOAI200A01679
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC 101 NO Conc 44.68 PPM
SIN: 792 S$02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.5 °C Humidity:__50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (pPb) (ppb) (Ppb) (ppb) Drift%
NO 26 0.0 26 398.5 400.0 -0.2
NO, 1.8 0.0 1.8 13.5 0.0 1.7
NOx 4.4 0.0 44 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (Ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 400.9 400.0 0.1
NO, 0.4 0.0 0.4 2.7 0.0 0.3
NOXx 0.6 0.0 0.6 403.6 400.0 0.4
Single Point Calibration Chart
450 1
L : 412.0
g 400, — _,»‘” 4055
< 350
g 300 : prd
- ] ' e
i 250 —
(i3 >
5 200 2 B itT
s 150
© /
g 100 —
50 144
0 :
0.0°° h
NO Reference Vaiue (ppb)
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NOx Analyzer Verification Test Report

AP-N6604005

Calibration Report No.: Page:1/1
Calibrated Date: 1-Apr-23
v
PM O Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Nots
Date 1-Apr-23
Time 10:10
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.4 0.2
Sample Flow 500+/- 50 cc/min 482 494
Ozone Flow 60-90 cc/min 74 77
PMT Deluctor 0-5000 mv 51 26
AZERO -20-150 mvV 53.3 333
HVPS 400-900 constant \Y 821 821
DCPS 2500 +/- 200 mV 2556 2556
RCELL TEMP 50+/- 1 Dreegee C a0 A0
BOX TEMP 20-35 Dreegee C 30.2 32.8
PMT TEMP 7 +1 Dreegee C 75 7.5
1ZS TEMP 50+- 4 Dreegee C - -
MOLY Temp 315 +/- 5, Dreegee C 315.0 314.5
RCEL PRES 4-10 contant IN-Hg-A 8.8 8.8
ESAMP PRES 20 30 contant IN-Hg-A 30.2 314
NO Slope 1+-03 0.820 0.822
Nox Slope 1403 0.854 0.858
NO Offset -10 to + 150 my 17.8 17.8
NOx Offset -10 to + 150 mvV 5.0 5.0
Span and Cal Values
Zero Value NO 0 ppb 26 0.2
NOx 0 ppb 4.4 0.6
Span Value NO 400 ppb 398.5 400.9
NOx 400 ppb 4120 403,6
Ca
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604007
Calibrated Date: 1-Apr-23
PM O

Instruments Information

Onsite

Page:1/1

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

Manufacturer API
S/N: ENOAI200E02788

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.5 °C Humidity:__ 50 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 2.3 0.0 2.3 415,0 400.0 1.8
NO, 1.4 0.0 1.4 3.0 0.0 0.4
NOx 3.7 0.0 3.7 418.0 400.0 22
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.5 0.0 0.5 400.0 400.0 0.0
NG 0.3 0.0 0.3 408.2 0.0 0.3
NOx 0.8 0.0 0.8 402.4 400.0 0.3
Single Point Calibration Chart
450 1
418.0
5 400 /J 4024
< 350 o~
g 300
3 250 Z -
. 200 ,/V/ e
% 150 —
= 100 2
50 :}/
0
0,008
NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604007 Page:1/1
Calibrated Date: 1-Apr-23
.
[ PM O Onsite
Page:2/2

Test Function Value " Norminal range Unit Before After Nots
Date 1-Apr-23
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 60-90 cc/min 80 80
PMT Dslector 0-5000 mV 274 16.4
AZERO -20-150 mVvV 54.2 54.2
HVPS 400-900 constant \ 819 819
DCcPs 2500 +/- 200 my - -
RCELL TEMP 50+/- 1 Dreagee C 50 50
BOX TEMP 20-35 Dreegee C 33.7 329
PMT TEMP 7 +I-1 Dreegee C 71 71
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/- 5 Dreegee C 3144 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
EAMDP PRES 20 30 contant IN-Hg-A 29.0 29.4
NO Slope 1+/-0.3 0.820 0.801
Nox Slope 1+-03 0.848 0.813
NO Offset -10 to + 150 mvV 10.2 15.3
NOx Offset -10 to + 150 my -2.0 -3.4
Span and Cal Values
Zero Value NO 0 ppb 2.3 0.5

NOx 0 ppb 37 0.8
Span Value NO 400 ppb 4150 400.0

NOx 400 ppb 418,0 402.4

of:
- - %
%ﬂ ATERREAIS Rl L

nis report

shall not be reproduced except infullwithout the written approvst of Ne

E‘ﬁv'ii'ab' C'('J'.,L.td.
BCIRS

goam3thaaneuamnIn
Supply instrument Co.L

AANUIN 4

1 51/165



LENOVO
Rectangle


& Neediss

536 LUk 7 umum\uw WHEUNLA NFIRING 10160

Tal 02-802-3%80-2 FFax. 02-802-

uFEn fod dwwane Auaagquiuv 41da
Neediss Supply Instrument Co., Ltd.

536 Soi Bongkhae 7 Bungkhae Bangkhae Bangkok >
3988 Emnfo@nresdiss.com I

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604002
Calibrated Date: 1-Apr-23

PM L] onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
S/N: ECOESACOQ12E202

Calibration System

— Caﬂbrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 244 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 3.010 3.0 45.0 44.54 -0.5
After 0.0 0.386 0.4 45.0 45.00 0.0
Single Point Calibration Chart
50 -
45 :
40 //’K
) 35
o / —x— Before
= " P
2 25 -
B 20 £ =muymme After
5 15 //
10 A
5 A5
°% 45
Reference (PPM)
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604002
Calibrated Date: 1-Apr-23

pm [ onsite
Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mvV +5 V Sensor 5
+33V _ a3 v +24V 24.2
12V 11.8 v sV T 5.1 -
+24 'V 1.1 mv o
Optical Bench
IR current ratiao 884.7 mA Pbse current 6182 myv
Optical T. 46.0 deq.C. Phse T 242 deg.C
Measure sig. 506.4 mv Refer Sig. 456.4 mV
Min sig. 945.0 mV Max Sig. 2840 mvV
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito "1.109 Internal Temp; 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure I 947.0 hPa Flow I/h
Neediss Supply lnstrument Co..Ltd.
Calibra
L
v : ':,"(?.J’-amaijmwggﬂma\?
Envilab co. Ltd diantsinaAaRamn I
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604005

Calibrated Date: 1-Apr-23

PM L] onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
S/N: NCOESACO12E355

Calibration System

. Calibrator Unit Standard Gaf
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 §02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.978 2.0 45.0 44.06 -1.1
After 0.0 0.760 038 450 45.19 0.2
Single Point Calibration Chart
50 -
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604005
Calibrated Date: 1-Apr-23

pm [ onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mV +5 V Sensor 5 \
+33V 33 v +24 V . 24.2 v
2V | 18 v +5V R 51 v
+24 V 1.1 mv . (M
Optical Bench
IR current ratiao B84.7 mA Pbse current 618.2 mV
Optical T. 46.0 deg.C Pbse T. 242 deg.C
Measure sig. 506.4 mv 1 ﬁefer Sig. 456.4 mV
Min sig. 945.0 mv Max Sig. 2840 mv
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Tem_p. e 289 N deg.C
Source Temp. 46.0 deg.C Gas Presure 097 hPa
Up Presure 947.0 hPa Flow 59 i’h
S NecllsSS
Alan o ..I.tds
Calibrate E
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604004

Calibrated Date: 1-Apr-23

Pm L[] onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E204

Calibration System

. Calibrator Unit Standard Gas
Dilutor Model >101 NO Conc 44.68 PPM
SIN: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 264 °C Humidity:_ 51  %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift?
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.563 16 45.0 4423 -0.9
After 0.0 0.274 0.3 45.0 45.01 0.0
Single Point Calibration Chart
50 -
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604004
Calibrated Date: 1-Apr-23

PM [ onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mvy +5 V Sensor 5 \Y
+33V 33 v +24 V 24.2 \Y o
+12V 1 11.8 N \% +5V 51 \
+24 V ) 1.1 mv -
Optical Bench
IR current ratiao 884.7 mA Pbse current 6182 mvV
Optical T. 46.0 deg.C Pbse T. 242 deg.C
Measure sig. 506.4 mv Refer Sig. 456.4 mv
Min sig. 945.0 mV Max Sig. 2840 mvV
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 097 hPa
Up Presure 947.0 hPa Flow 59 Ith
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604003
Calibrated Date: 1-Apr-23

Pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E203

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.437 1.4 45.0 4470 -0.3
After 0.0 0.060 0.1 45.0 45.08 0.1
Single Point Calibration Chart
50 4
45
40 7z
g 35 W
2 - e ~—— Before
-~ /
o 25 -
E 20 —=-y--- Affer
& 15 &
10 "’f
5 d—p
o 2
Reference (PPM)
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604003
Calibrated Date: 1-Apr-23

PM J onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:02:00
Power Supplies
Option 0.0 mV +5 V Sensor 5 \
33V 33 v +24 V 242 v
+12V | 11.8 _ \% +5V 5.1 v
+24 V ) ) 1.1 mvV )
Optical Bench
IR current ratiao 884.7 mA Pbse current 518.2 mv
Optical T. 46.0 deg.C Pbse T. 2492 deg.C
Measure sig. 506.4 mv Refer Sig. . 456.4 mV
Min sig. 945.0 mvV Max Sig. 2840 mV
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 ) deg.C
Source Temp. 46.0 _ deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow Irh

£ ﬁeedlSS
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536 TOUUMNA 7 WIS (IHUTIWA n‘g‘\imWH 10180 536 Soi Bangkhae 7 B(ﬁhgkhﬁe Bongkhaoe Bahgkok
Tal. Q2~802-3%80-2 Fax, C2-302-3988 Linfo@necdss.com

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604007
Calibrated Date: 1-Apr-23

pm [ onsite

Instruments Information Page:1/2

Analyzer Type: CO Analyzer Manufacturer Environnement SA.,France
Model: CO12E S/N: NCOESACO12E356
Calibration System
— Calibrator Unit Standard (-;af_
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_26.3 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.334 1.3 45.0 4423 -0.9
After 0.0 0.450 0.5 45.0 45.10 0.1
Single Point Calibration Chart
50 -
45
40 /"’&
s 35
o o ——a—— Before
o 30 /
4 25 pr
:}_?, 20 e After
4 15 s
10 -~
5 [
PPl
0 45
Reference (PPM)
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Neediss Supply Instrument. Co., Ltd.
536 Sot Bangkhae 7 Bangkhae Bangkhae Bangkok

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604007

Calibrated Date: 1-Apr-23

pm [l onsite
Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mV +5 V Sensor 5
+33V a3 v +24 V 242 v
+12V 11.8 7 +5V 51 V_d_ g
.+24 \% - N 1.1 - mv
Optical Bench
IR current ratiao 884.7 mA Pbse current 6182 mV
Optical T. B 46.0 deg.C Phse T. 242 deg.C
Measure sig. 506.4 mV Refer Sig. 456.4 mvV
Min sig. 945.0 mv Max Sig. 2840 mv
Sample
inst. Ratio 1.108 Ratio 1.105
Ref. raito - _ 1.109 Intemal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure 947.0 hPa Flow 59 /h |
S needis
4 55
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CALIBRATION (037

Request No.

Submitted by
Address
Calibrated at

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-66/0123 MTC No. EEL. BP. 76/1165

CALIBRATION CERTIFICATE

: Envilab Co.,Ltd.
: 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : ) Ambient Environment

Description : Acoustic Calibrator Temperature - 1(23+3)°C
Manufacturer : (éESVA Relative Humidity : (50 :—t 15) %

Model : CBO11 Ambient Pressure @ (101.325 + 1.500) kPa
Serial No. : T252953

Standards used :

1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.
4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5, Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

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

: 28 Nov. 2022

Date of Calibration : 2 Dec. 2022 : 1/2

Y

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 Khlong Ha, Amphoe Khlong Luang,
Changwat Pathurmnthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

AANUIN 4

EAM Bi MTC 002 Rev.4
Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukh 10800,
Amphoe Muang, Changwat Samutprakan
Tel. (66) 0 2323 1672-80 ext. 115, 116 217
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th AN

N 62/165
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CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-66/0123

MTC No. EEL. BP.

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%.

1. Sound Pressure Level

Nominal Qutput of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

76/1165

Calibrated b

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty - Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.30 +0.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

A

The micranhone valiime correction was nat inclnded

Date of Calilj

Date of Issug

Advertising the

Head Office
35 Mu 3 Tambon K
Changwat Pathum]
Tel. {66) 0 2577 9
Fax. (66) 0 2577 9

E-mail : rumpai@t
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 30 June, 2022 Certification No. 255/22
Page : 1 of 6
Object : \Asaailantaingntiesiven
|
Manufacturer : NovaLynx
Type : Data Logger NDWD100
Seriai No. EWSNV110WS2505
Customer 3 Envilab Co.,Ltd.(Head Office)

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

Calibration Condition ; Temperature 25.1 °C  Barometric Pressure 1003.8 hPa

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

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

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

STAMDADD TLIEDMAMETED s Thoondar Criadrinh + Dime Ao RAG0/QA \Alat N R22Q/Q4
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor modsl EWSNV110WS2505 Certification No. 255/22
30 June, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = 0.4 0.60
3.02 - E o 24 0.62
5.00 - S - 4.7 0.30
7.04 - - - 6.9 0.14
9.02 = s - 8.9 0.12
11.01 - - - 10.9 0.11
13.01 - - = 13.1 -0.09
15.01 = - - 14.9 0.11
17.02 = a = 17.1 -0.08
20.02 2 2 - 203 -0.28
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2505
Certification No. 255/22
30 June, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1001.48 1002.42 -0.94

1001.87 1002.92 -1.05

1002.41 1003.79 -1.38 l
1003.52 1004.67 -1.15

1004.06 1004.96 -0.90

1003.57 1004.38 -0.81

1003.92 1005.54 -1.62

1003.80 1005.22 -1.42

1003.76 1004.96 -1.20

1003.18 1004.67 -1.49

1003.38 1004.98 -1.68

1003.83 1005.54 -1.71

1004.26 1005.83 -1.57

1001.77 1002.92 -1.16

1001.35 1002.92 -1.57

1002.29 1003.50 -1.21

1002.77 1003.92 -1.15

1003.49 1004.50 -1.01

1004.14 1005.26 -1.11

Calibr
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2505 Certification No. 255/22
30 June, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

U oeg ¢ ‘¢

45.7 45.8 -0.1

30.4 30.6 0.2

15.6 15.7 -01
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THAI METEOROLOGICAL DEPARTMENT

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

30 June, 2022

The Result of Calibration

50f 6

Sensor model EWSNV110WS2505  Certification No. 255/22
Page :
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
85.20 79 6.2
64.10 60 41
45.20 42 3.2

i R .
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Date of Issue 30 June,2022 _ Certification No. 255/22

Page : 6of 6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 30 June, 2022 Certification No. 254/22
Page : 1 of 6
Object : m‘%mﬁfamqaffmqaﬁwﬁwm
Manufacturer : Novalynx
Type ; Data Logger NDWD100
Serial No. : EWSNV110WS2506
Customer g Envilab Co.,Ltd.(Head Office)

540.5640/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 ®C  Barometric Pressure 1004.6 hPa

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

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

Serial Number 1107300292 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec

ST

ST
Ca

ANANUIN 4 Tz e
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2506 Certification No. 254/22

30 June, 2022 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction

. m/sec inches H20 | inches H20 | m/sec m/sec m/sec

1.00 - = - 0.7 0.30

3.02 - - - 2.8 0.22

5.00 - B = 4.9 0.10

7.04 g = - 7.1 -0.06

9.02 - - o 9.1 -0.08

11.01 = = = 10.1 091

13.01 = - - 13.1 -0.09

15.01 - - = 149 0.11

17.02 - - = 17.0 0.02

20.02 - e - 20.2 -0.18

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180

Calibrated
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2506
Certification No. 254/22
30 June, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1001.48 1002.72 -1.24
1001.87 1003.01 -1.14
1002.41 1003.59 -1.18
1003.52 1004.76 -1.24
1004.06 1005.34 -1.28
1003.57 1004.47 -0.90
1003.92 1004.76 -0.84
1003.80 1004.47 -0.67
1003.76 1004.47 -0.71
1003.18 1003.89 -0.71
1003.38 1004.18 -0.80
1003.83 1004.47 -0.64
1004.26 1005.05 -0.79
1001.77 1002.43 -0.66
1001.35 1002.72 -1.37
1002.29 1003.30 -1.01
1002.77 1003.59 -0.82
1003.49 1004.18 -0.69
1004.14 1004.76 -0.62
1004.00 1003.30 0.70
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2506 Certification No. 254/22
30 June, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c K ‘c
457 45.9 -0.2
30.4 30.6 -0.2
156.6 18.7 -0.1
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THAI METEOROLOGICAL DEPARTMENT

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

30 June, 2022

The Result of Calibration

Sensormodel =~ EWSNV110WS2506  Certification No. 254/22
Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction

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

85.20 81 4.2

64.10 62 2.1

45.20 44 1.2
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Date of Issue 30 June,2022 Certification No. 254/22

Page: 60of 6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 314/22
Page : 1 of 6
Object : witasilenmadngaiioningn
Manufacturer ; NovaLynx
Type ! Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2507
Customer : Envilab Co.,Ltd.(Head Office)

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.6 hPa

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

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

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec

ST/
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNVI110WS2507 Certification No. 314/22
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure Vacumm Velocity Velocity Correction
m/sec inches H20 | inches H2(; m/sec m/sec m/sec
1.00 = - = 0.9 0.10
3.02 - & - 2.7 032
5.00 2 = < 4.9 0.10
7.04 - - P 7.0 0.04
9.02 - = = 8.9 0.12
11.01 - - - 11.1 -0.09
13.01 - - 2 13.2 -0.19
15.01 - T = 15.0 0.01
17.02 = - = 17.2 -0.18
20.02 - - - 20.5 -0.48
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND D!RETION TESTED WIND DIRECTION
0 0
90 90

Calibra
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2507
Certification No. 314/22
2 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1009.89 0.42
1010.60 1010.16 0.44
1010.38 1009.89 0.49
1010.23 1009.63 0.60
1009.93 1008.34 0.59
1009.66 1009.09 0.57
1009.41 1009.09 0.32
1009.13 1008.83 0.30
1008.96 1008.56 0.40
1008.58 1008.29 0.29
1008.25 1008.03 0.22
1007.57 1007.23 0.34
1007.27 1006.96 0.31
1007.04 1006.70 0.34
1006.63 1006.43 0.20
1010.02 1009.63 0.39
1008.77 1008.29 0.48
1008.67 1008.03 0.64
1007.63 1007.50 0.13
1007 40 1007 23 017
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2507 Certification No. 314/22
2 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
'C C ‘c
45.5 454 0.1
305 30.4 0.1
15.2 15.2 0.0
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2507 Certification No. 314/22

2 September, 2022 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.
85.6 83.4 2.2
60.4 60.0 04
42.3 43.4 -1
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Date of Issue 2 September, 2022 Certification No. 314/22
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THAI METEOROLOGICAL DEPARTMENT

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

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 1 September, 2022 Certification No. 311/22
Page : 1 of 6
Object ; witesfiamsaadngrlieadinen
Manufacturer : Novalynx
Type : Data Logger 110-WS-25DL-D
Serial No. ! EWSNV110WS2508
Customer : Envilab Co.,Ltd.(Head Office)

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

Calibration Condition : Temperature 256.1 °C  Barometric Pressure 1010.1 hPa

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

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

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec
S
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 311/22

1 September, 2022 Page : 2 of 6

Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER

Ultrasonic Anemometer | Pressure [ Vacumm | Pressure Velocity Correction

m/sec inches | inches hPa m/sec m/sec

1.00 = - - 0.4 0.60

3.02 = - r 3.1 -0.08

5.00 2 s 0 5.2 -0.20

7.04 - = . 7.4 -0.36

9.02 = 2 » 9.0 0.02

11.01 N = = 11.1 -0.09

13.01 N = — 13.0 0.01

15.01 = = - 15.2 -0.19

17.02 = = = 17.2 -0.18

20.02 i K " 20.5 -0.48

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90

0
87

Calibrat

AANUIN 4

(s FUTaqA I BULRE

%\ﬁ :wlab Co Ltd Ncmi%ﬂ%m%(é%mmnnm W


LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508
Certification No. 311/22
1 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Corraction

Pressure Pressure

1010.31 1009.62 0.69
1010.60 1010.15 0.45
1010.38 1009.89 0.49
1010.23 1009.62 0.61
1009.93 1009.35 0.58
1009.66 1009.03 0.63
1009.41 1009.09 0.32
1009.13 1008.82 0.31
1008.96 1008.56 0.40
1008.58 1008.29 0.29
1008.25 1008.02 0.23
1007.57 1007.23 0.34
1007.27 1008.96 0.31
1007.04 1006.69 0.35
1006.63 1006.43 0.20
1010.02 1008.62 0.40
1008.77 1008.29 0.48
1008.67 1008.02 0.65
1007.63 1007.23 0.40

Calibraty
1
Fusaedn L'mlg nNADa
AANUIN 4 s Q’ﬁﬂnjﬁa‘lﬁf*’f%ﬁw@m“"“


LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2508 Certification No. 311/22
1 September, 2022 Page : 4 of 6

Standard Temperature Sensor Reading

Temp. Reading Correction

‘c °c e

455 454 01

30.5 30.5 0.0

16.2 15.4 -0.2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensormodel ~ EWSNV110WS2508  Certification No. 311/22
1 September, 2022 Page : 5 of 6
Standard Relative Humnldity Sensor Reading
Humidity Reading Correction
% R.H. % R.H., % R.H.
85.6 81.2 4.4
60.4 56.8 3.6
42.3 39.7 2.6
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Date of Issue 1 September, 2022 ) Certification No. 311/22
Page: 60f 6
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THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 1 September, 2022 Certification No. 313/22
Page : 1 of 6
o dl 4 [ - =
Object : LATAINAATIRIAGFLENINE
Manufacturer : Noval.ynx
Type : Data Logger 110-WS-25DL-D
Serial No. : EWSNV110WS2509
Customer : Envilab Co.,Ltd.(Head Office)

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

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 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 Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-00AH)

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

STAMDADN TUICDMAMETED : Thandar Eriadrich + Dins Mo R20N/QA4 Aot Na RAROG/OA

ST.
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 313/22
1 September, 2022 :20of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = = - 04 0.60
3.02 o - . 2.7 0.32
5.00 = 2 = 4.6 0.40
7.04 - = = 6.9 0.14
9.02 “ = = 9.0 0.02
11.01 - - - 11.1 -0.09
13.01 = = = 13.1 -0.09
15.01 - - = 15.0 0.01
17.02 = - = 17.0 0.02
20.02 = - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0
90
180 175

Calibrated
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509
Certification No. 313/22
1 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1009.62 0.69
1010.60 1009.93 0.67
1010.38 1009.86 0.52
1010.23 1009.60 0.63
1009.93 1009.33 0.60
1009.66 1009.07 0.59
1009.41 1008.80 0.61
1009.13 1008.53 0.60
1008.96 1008.27 0.69
1008.58 1008.00 0.58
1008.25 1007.74 0.51
1007.57 1007.20 0.37
1007.27 1006.94 0.33
1007.04 1006.67 0.37
1006.63 1006.40 0.23
1010.02 1009.47 0.55
1008.77 1008.24 0.53
1008.67 1008.17 0.50
1007.63 1007.20 0.43
1007.40 1006.94 0.46
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No. 313/22
1 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Carrection
‘c °c ‘c
45,5 455 0.0
30.5 30.5 0.0
15.2 16.4 -0.2
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THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Sensor model EWSNV110WS2509  Certification No. 313/22
1 September, 2022 Page : 5 of 6

Standard Relative Humidity Sensor Reading

Humidity Reading Correction

% R.H. % R.H. % R.H.
‘ 85.6 81.7 3.9
60.4 57.1 33
423 38.6 37
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Date of Issue 1 September, 2022 Certification No. 313/22

Page: 60f 6
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD
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214 Bangwack Rd. Bangpsi Bangkac Bamgkok 10160 %7\
Tel.: 0-28654647-8 Fax: 0-2865-4649 http/iwww.mitinth  Zyfyma

NBC-TISI-TIS 17025
CALIERATION 0052

CALIBRATION CERTIFICATE

Certificate No. : 1.202208342-001
Date Issued : 22-Sep-22

“Supplement to Calibration Certificate No. L202208342-001 , date issued 07-Sep-22, page 1 of 3”

Customer

Equipment

Manufacturer
Model

Serial No.

ID No./Tag No.
Date Received
Date Calibrated

Calibrated by

: Envilab Co.,Ltd.

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

: DryCal

: MesaLabs Bios
: Defender 510
: 200368

: 31-Aug-22
: 02-Sep-22

: Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

In-house method : CP-26 ,CP-44 by comparison against Piston Prover.

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

to the International System of Units (SI).

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.
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Certificate No. ; 1.202208342-001

Environment : Ambient temperature : ( 23 + 2)°C

Relative humidity : ( 50 £ 15)%RH

Capacity Range : 5000 cc/min

Calibration Media :  Air

Type : Volumetric Flowmeter

UUC Reference Condition : At atmospheric pressure and room temperature condition

Measurement Gas Flow rate function

Temperature Pressure uuc STD Error Uncertainty

(°Cc) (kPa) (cc/min) (cc/min) (cc/min) (£ cc/min)
23.01 100.74 0.00 0.00 * 0.00 0.58
23.76 101.51 100.26 90.454 9.806 1.0
22.89 101.12 500.12 486.0 14.12 25
22.75 101.36 1000.9 980.1 20.8 35
22.76 101,76 2500.7 24729 27.8 6.5

Error = Unit Under Calibration - Standard

Marked * are not included in the NSC-ONSC accreditation schedule for our laboratory.

ERROR CHART
- 60
E -‘---------—_‘--------------—-------------
B 40
o 20 X X
g x x '
E 0 v T T T ] 1 1
e 20 500 1000 1500 2000 2500 3000
[
g -40
ﬂ = Gmm o D S G D e S G S LD GED G G G WE P R WP S S M s
< -60
% Error cc/min = = = = {Jpper Limit cc/min == == |ower Limit cc/min
FLOWRATE ( c¢/min )
Note :Flow Rate was corrected for non-standard operating condition by using equation :
Pg T,
Qrmeas = Qrey X 5 oL x ot
where

71w
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Certificate No. : L£.202208342-001

Condition As-Received : Used Item

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

Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Calibration Certificate No. AD2205-312-0001 for Piston Prover Volume Serial No. 85, Due 20-May-24

MIT Calibration Certificate No. AD2202-261-0002 for Piston Prover Timer Serial No. 122199, Due 03-Mar-24

MIT Calibration Certificate No. AD2202-261-0003 for Absolute Pressure (Piston Prover) Serial No. 220368, Due
22-Feb-24

MIT Calibration Certificate No. AD2202-261-0004 for Temperature Indicator with Sensor (Piston Prover) Serial No.
MIT-STD-258, Due 02-Mar-24

MIT Calibration Certificate No. AD2204-030-0002 for Bell Prover Volume (60L) Serial No. 9511HC028626, Due
11-Apr-24

MIT Calibration Certificate No. 1.2022-08263-001 for Bell Prover Timer Serial No. 9511HC028626, Due 09-Aug-23

MIT Calibration Certificate No. AD2205-300-0001 for Temperature Transmitter with probe Serial No. MIT-STD-122,
Due 04-Jun-23

MIT Calibration Certificate No. AD2205-300-0002 for Pressure Transmitter with indicator Serial No. MIT-STD-123,
Due 04-Jun-23

End of Certificate

Page 3 of 3
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INTERNATIONAL TESTING SERVICE CO,, LTD
® <eST 1213/388 Ladprao 94 Ladprac Rd. Wangtonglang Bangkok 10310
AE Tel 0-2559-2095 Fax 0-2559-2096
E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

CALIBRATION CERTIFICATE

Issued date : 4 July 2022
Client Name : ENVILAB CO., LTD. (HEAD OFFICE)

Address . 540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Request No :  C-2206 - 324 ‘ ‘-
Laboratory No.: CAL- 324
Date of Request : 21 June 2022,
Date of Calibration : 1 July 2022.
1. Unit Under Calibration (UUC) :
Nomenclature : Digital Lux Meter Serial No.: 190600288
Maker : 'I:ENMARS Model : TM -720
2. Place of Calibration : Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD.
3. Range of Calibration : 1 Range
4. Condition of Laboratory : Ambient temperature : (25 + 2) °C and relative humidity (60 + 20) %.
5. Reference Standard : Standard Tungsten Halogen Lamp , Serial No.: 5604011, which was calibrated on
2 April 2022, can be traceable to International System of Unit (S1) through Electrical and Electronics
Institute Foundation for iIndustrial development, Certificate No.: CO20220052EA.
6. Support Equipment :
1. Photometric bench , 6.3 meter long.
2. DC. power supply, Serial No.: EJ 19A 009, Mode! : GPR-25H 300 , Maker : GW INSTEK.
3. Digital Multimeter , Model : 34401A , S/N : MY44011212 and MY44011215.
4. Foot Candle / Lux Meter , Model : 407026, S/N : Q 558437, Maker : EXTECH.

7. Calibration Procedure :

The measurement was done in accordance with WI-CP-01.The reported uncert a standard

uncertainty multiplied by a coverage factor k = 2, providing a level of confic

The Results shown in this certification report refer only to the equlpment(s) cal lbral ated
This Calibration Certificate cannot be reproduced, except in full, withon)
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INTERNATIONAL TESTING SERVICE CO,, LTD

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

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

NSC-TISI-TIS 17025
CALIBRATION 129

Request No: C-2206 - 324 Serial No. : 190600288

Laboratory No.; CAL - 324

Results :
uucC Standard UUC Reading (Ix) Correction Uncertainty of
Range (Ix) Before adjust | After adjust (Ix) Measurement ( + Ix)
0 0.0 0.0 0.0 0.1

100 81.4 103.7 -3.7

Auto 500 399.1 505.8 -58 2.1 % of Reading
1000 788.5 1002 -2
1500 1174 1496 +4
2000 1564 1988 +12

Note : The results relate only to the items calibrated.

. Approved on behalf of

Calibration result approved by
of 2
The Resul ed
This Calih
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Calibratech CO.,Ltd. NSC-TISI-TIS7025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11§20 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420018-1 Page : 1of2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter with electrode
pH meter
Manufacturer : Adwa Model : AD 12
Range : -2.00 to 16.00 pH Resolution : 0.01 pH
Serial No. : 11004090402 ID No.: ELABPHADWA120]

Environment : Ambient Temperature : 25 +2) °C
Relative Humidity . (50 + 15) %

Date of Received : 08 February 2023
Date of Calibration : 13 February 2023
Date of Issue : 13 February 2023
Calibrated by : Bunjerd Masri

Calibration Method :  In-house method CAL-M4201 direct measurement by using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

, = & !
\ SusaodwIgnang

‘.Ll'f- . I . .
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W s
The Uncertainties are for a confidence probability of approximately 95%  knvitab Co.,Lt

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. .
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthgburl 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo,com; calibistech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420018-1 Page : 2 of 2

Result of Calibration ;
UUC Conditlon As-Recefved : Good
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£ pH)
4.008 4.01 0.00 0.0097
4,7
6.986 7.00 -0.01 0.011
6.986 7.00 -0.01 0.011
7,10
10.010 10,01 0.00 0.014

Remark
1 UUC : Unit Under Calibration

2 pH meter does not have voltage mode because the plug can not BNC Socket

This result of calibration was found accuraté as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. NSC-TISI=TIS 17026
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonithaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com; calibratech -cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Mecthod :

Certificate of Calibration

65-400577-1 Page : 1o0f2

Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Air Chamber (Relfrigerator)

Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID No. : ELABBODCI140N03

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (22.0t023.0) °C
Relative Humidity : (55t058) %
Line Voltage : (224.0 to 226.0) V

11 November 2022

11 November 2022

12 November 2022
Bunjerd Masri
CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400028 65-400522-3 03 Apr 2023 National Institute of Mctrology Thailand (NIMT)

The Uncentainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd. :
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoad, Pakkred, Nonttiaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo,com, calibratech .cal@hotiiail.com

Certificate of Calibration
Certificate No. : 65-400577-1

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement
This inslrument was selting air ventilation at position 0 (close)
Inside of Chamber
1/ W =038 m
2 4 D =035 m
4 & [}
1 3 H =15 m
3
9 Capacity = 0.15 m
(o}
H
8 H/2 8
9
e,
2 Scn
D/ 5 lhom, D
v
s Front =
W
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point| Temperature | Temperature
(°C) (°C) (°c) | 2 3 4 5 6 7 8 9 (x°C)
4.0 4.0 4.0 39 [ 39 | 4.1 35 | 41 4.1 | 4.1 3.8 | 42 0.56
Test Selting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(llC) ("C) (nC) (I)C) (“C) (UC)
4.0 4.0 4.0 0.7 0.1 0.7

Remark The uncertaint

y is nol combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%
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Cahbratech CO.,Ltd NSG-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3'Rd,, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964:5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail,com

Certificate of Calibration

Certificate No, : 65-400577-2 Page : 10f2

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

Equipment : Air Chamber (Ovcen)
Manufacturer : Memnert Model : UF55
Range : N/A °C Resolution : 0.1 “C
Serial No. : B215.1147 ID No. : ELABHAOVENI1147
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (28.01029.0) °C
Relative Humidity R (50t 55) %
Line Voltage : (224.0t0225.0) V
Date of Received : 11 November 2022
Date of Calibration : 11 November 2022
Date of Issue : 12 November 2022
Calibrated by : Permpon Chanpu

Calibration Mecthod : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400032  65-400550-I 28 Apr 2023 National Institute of Metrology Thailand (NIMT)

Approy
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The Uncertainties are for a confidence probabilily of approximately 95%
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Callbratech Co.,Ltd.
/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration
Certificate No. :65-400577-2

Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function : Temperature measurement

This instrument was setting air ventilation at posilion 0 (close)

Inside of Chamber

"N

W=040 m
4 D =034 m
4 Pe) o
1 3 =040 m
3
g Capacity = 0.05 m
H
H/2 8
8 ?
i Ve
— 5¢
'7' ﬁf? 0 W o
v
o Front -
- W L
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (“C) (°c) | 2 3 4 5 6 7 8 9 (+°C)
104.0 104.0 104.0 103.9(103.7] 103.9] 103.7] 104.0| 104.1]103.7 | 103.7| 104.2 0.69
110.0 1100 110.0 110.0( 109.8] 110.0] 109.7 | 110.1] 110.1]109.7 | 109.7| 110.2 0.69
180.0 180.0 180.0 179.5[179.4| 180.1| 180.0( 180.2] 180.1] 179.1 | 179.6| 180.6 0.99
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°c) (°c) ("C) (*C)
104.0 104.0 104.0 0.6 0.1 0.7
1100 110.0 110.0 0.6 0.1 0.7
180.0 180.0 180.0 1.8 0.3 1.9

Remark The uncerlainty is not combine uniformity of the air chamber

This resull 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 cq

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. (UL N 8
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400056-1 Page : 10f2

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

Equipment : Water Bath
Manufacturer : Memmert Model : WNB29
Range : N/A °C Resolution :0.1 °C
Serial No, : L617.0156 IDNo. : ELABWBWNB29NOI

Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (22.5t023.0) °
Relative Humidity ] 451t050) %
Line Voltage : (224.0t0225.0)V

Date of Received : 02 February 2023

Date of Calibration : 02 February 2023

Date of Issue : 04 February 2023

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031  65-400549-1 22 Apr 2023 National Institute of Metrology Thailand (NIMT)

'-r[

'L -y "1..; b Jﬁa\?!1111|1ﬂﬂm”f\7
Envilab Ca.,,Ltd. mfam R RTITEIT, ST
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co., Lt

The Uncertainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mall : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400056-1 Page : 2 of 2

Result of Callbratlon : Without Adjustment
UUC Condition As-Recelved : Good

Funetfon : Temperature measurement

40—
SGmg}m

Front

Test Setting Indicating |Measured Temperature ( ° C) @ Sensor Measured Measured
, - Uncertainty

Point [ Temperature | Temperature No. Uniformity Stability

(°C) (°c) (°C) 1 2 3 4 5 (x°C) (°c) (°C)

95.0 95.0 950 9541|9541 95.68 | 95.62 | 95.57 0.22 0.33 0.10

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. - ' N ,

7/106+7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Certificate of Calibration

Certificate No. :  66-300140-2 Page : 1 0f2

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

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity : 50 ml Graduation : 1 ml
ID No. : C-WW-003/23

Environment Ambient Temperature : (23+2) &
Relative Humidity (50+15) %
Alir Pressure 2 1009.9 mbar.

Date of Recéived : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue 20 March 2023

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

. NSC-TISI-TIS 17025
Tel.(02) 964-6211 Fax.(02) 964:5155, email : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030

ID No. rt. No. Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)
s
Approved by :

[LNTW
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02):964-6211 Fax.(02) 964-5155; e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmsil.com

Certificate of Calibration

Certificate No. : 66-300140-2 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °‘c

UUC Condition As-Received : Good

Nominal Volume ( ml) Measuring Volume ( ml )

30 29.98

50 50.12

Uncertainty of measurement with in + 0.054 ml
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 confidence of approximately 95%
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Calibratech Co.,Ltd.
71067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthiaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibmtech cal@hotmail.com

Certificate of Calibration

Certificate No. :  65-300311-10 | Page : 10f2

Submitted by : Envilab Co.,Ltd.

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

Equipment : Cylinder
Manufacturer : PYREX Class: A i
Capacity : 100 ml Graduation : 1 ml \
ID No. : C-HM-001/22 ‘
Environment : Ambient Temperature : (23+2) °c ‘
Relative. Humidity ~ : (50+15) % |

Air Pressure : 1003.3 mbar, ‘

Date of Received : 25 May 2022 |
Date of Calibration : 26 May 2022 .

Date of Issue : 26 May 2022 '
Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

ID No, ert. No Due Date Traceability |
241002 64-200354-1 02 Jun 2022 National Institute of Metrology (Thailand) (NIMT) |
Approved by :
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7/106:7 Moo 2, Sukhaprachasun 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, mlibﬂtech’;m!@hntﬂl’ni]mM

Certificate of Calibration

Certificate No. : 65-300311-10 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c

UUC Conditlon As-Received :  Good

Nominal Volume ( ml ) Measuring Volume (ml )

50 50.08

100 100.19

Uncertainty of measurement with in + 0.063 ml

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 confidence of approximately 95% |

-00o -
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Calibratech Co.,Ltd. NN

":q? \\F
) l‘ \
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 “hilul
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030

NSC-TISI-TIS17025
Certificate of Calibration

i

Certificate No. :  66-300140-4 Page : 1 0f2

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

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity : 250 ml Graduation : 2 ml
ID No.: C-WW-007/23

Environment : Ambient Temperature : (23+£2) ©
Relative Humidity (50+15) %
Air Pressure 5 1009.9 mbar.

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue : 20 March 2023

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

ID No. Cert. No. Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)
Approved by :

TR Oy v

i i‘ I s,
Envilab Co,,Lid. W
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a
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The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
AANWIN 4 Wi 111/165 EEEh
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech wcal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300140-4

Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received: Good

Nominal Volume ( ml)

Measuring Volume ( ml )

150

250

150.14

250.41

Uncertainty of measurement with in + 0.087 m!

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 confidence of approximately 95%
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Calibratech Co.,Ltd.

7/106-7' Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail calibratechi cal@yahoo,com, calibratech .cal@hotmail.com

Certificate No. :

Submitted by :

Equipment

Environment

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :

Electronic Balance

Certificate of Calibration

66-300140-5

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

Cylinder

Manufacturer : PYREX Class: A
Capacity : 500 ml Graduation : 5
ID No.: C-WW-006/21

Ambient Temperature : (23+2) °C

Relative Humidity :  (50+15) %

Air Pressure : 1009.9 mbar.

15 March 2023
20 March 2023

'20 March 2023

Areerat Sombun

In-house method CAL-M3001 based on ASTM E 542-01

1D No. Cert, No. Due Date Traceability
241002 65-200370-1 02 Jun 2023

Approved by :

¢ e

ten

NSG-TISI-TIS17025
CALIBRATION 0030

Page : 1 0f2

mi

This certification is traceable to the International System of Units

National Institute ot” Metrology (Thailand) (NIMT)

,
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Cahbratcch Co.,Ltd
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300140-5
Result of Calibration : This result of true Volume is referred to standard temperature at 20 @

UUC Condition As-Received : Good

Nominal Volume ( ml ) Measuring Volume ( ml )

250 250,53
500 499.90
Uncertainty of measurement with in * © 012 ml

This result of calibration was found aceurate 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 =

providing a level of confidence of approximately 95%

-olo -

Page : 2 of 2
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400101-2 Page : 1 0f2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Memmert Model : IF 75
Range : N/A °C Resolution : 0.1 °C
Serial No. : D319.0066 ID No. : ELABINCUBATOR?2
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (23.0t0 24.5) °C
Relative Humidity g (55t060) %
Line Voltage : (224.5t0226.0) V
Date of Received : 21 February 2023
Date of Calibration : 21 February 2023
Date of Issue : 21 February 2023
Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400047 66-400066-2 03 Aug 2023 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AANUING e AR LA AR ORe AR
- -Als_-l’(}pdl.'il-'ﬁfi. R N B R L s e g



LENOVO
Rectangle


CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400101-2 Page : 2 of 2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber

( W=040 m
2 4 D =05 m
'y & o
1 3 H =033 m
3
8 Capacity = 007 m
H
H/2 8
8 9
L/
W2 g
o2 5:;9:{5““ D
v
- Front .
- W L
Test Setting Indicating
i Measured Temperature (° C} @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (x°C)
35.0 353 353 35.00(35.12135.14( 35.10| 35.08 | 35.00 | 34.89 | 34.84 | 35.09 0.30
37.0 37.3 373 36.96(37.11|37.12(37.08| 37.06| 36.98| 36.81 | 36.81 | 37.07 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°C) (°c) (°C) (°C)
35.0 353 353 0.28 0.03 0.3
37.0 373 373 0.29 0.04 04
Remark The uncertainty is not combine uniformity of the air chamber
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 cove
providing a level of confidence of approximately 95%
-00o -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW265
Page.: 1 of 2

Certificate of Testing

Equipment ;
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/ ) Malee Butkruea
() Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

DO Meter

Hanna

HI 5421
04490038101
ELABDOHI5421N1
25 November 2022
29 November 2022
2211-0870DN-1

Envilab Co.,Ltd (Head office)
540, 540/1 Soi Bangkhae 7, Bangkhae,
Bangkhae, Bangkok 10160

Temperature (2515 ) °C

Humidity (50 £ 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

7
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f Cert.No.: 22TW265 |/
) Page.: 2 of 2 [k
1§ Condition of this result of calibration 0l
— \
) "
] 4 1. Reference Standard Instruments : ’r}’"
\|r This certification is traceable to the International System of Unit through the reference standards (
U laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan). '
b (/
) Instruments Serial No. ID No. Certificate No. Due Date \
/ 4
@ 1) Burette - 130BU10 21CG1389 25 Mar 2023 ={
l. .!.-
I['I‘:' 2) Balance 1126143764 140RC004 22MM50 20 Sep 2023 r-"|
JI;'I,I ; |
2. Standard Material :-
IN Material Manufacturer Lot.No. Assay (Il
. Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% '
|
|“' Result : Dissolved Oxygen Meter Adjustment With Air 100 % l
|\ Dissolved Oxygen Probe No.: TH123022 '(ll
Titration Method DO Meter 17
‘ Standard Deviation {
) (Azide Modification Method) Reading 3
I (mg/L) (mg/L) (mg/L) '
I\
8.12 8.08 0.0055
IN
1) |
4 I
i i
_1__;",{ This report was certified only for the instrument we tested.It is allowable to use for study ";i
1"{'__.' the system efficiency,The environmental impact control and present to organization it may concerned ,
!r'}-J Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced '\!'I
other in full,without written approval of the laboratory : "'
1 1/
) \
-000-
I\ (1
\
12 v
) Ul
‘:‘?’, Al
V) Susosduwngnaad  Qlgl, . ;l!
‘ 4 HOANISENHAILANAHAIN W 'l
u P ey L ||
a 1138092
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Calibratech Co.,Ltd. NSG-TISI-TIS17025
7/106-7 Moo 2, Sukbaprachnsan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400527-3 Page : 10f2

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

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : EDS53
Range : N/A °C Resolution ; 1 °C
Serial No. : 13-02277 ID No. : ELABHAOVEN2277
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (28.0t028.8) °C
Relative Humidity : (60t0 65) %
Line Voltage R (224.0t0226.0) V
Date of Received : 08 October 2022
Date of Calibration : 08 October 2022
Date of Issue : 12 October 2022
Calibrated by : Permpon Chanpu

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400032 65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

U sJJrf"lL%"lﬂﬂfﬂEl\?

“nvilab Go. Ltci, Haan sl A7 QpHr
This cerificate may not be reproduced other thar i in full except with the prior written approval of the C’alibratecﬁ & Lt«!’tJ N
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The Uncertainties are for a confidence probability of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400527-3

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

This instrument was selting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber

1/ W =040 m
9 4 D =033 m
A
? g =040 m
3
Capacity = 0.05 m
H
H/2 8
$ 9
,a/ l/’
e 5c
DI cm 380 D
v
- Front -
- W L
Test Setting Indicating
M ed T t ‘C)@Ss No. i
Point| Temperature | Temperature easured Temperature (° C) @ Sensor No Uncertainty
(°C) (°C) (°C) 1 2 3 4 S 6 7 8 9 (x°C)
85 87 87 856 | 860 | 857 ] 860 | 850 | 85.1 | 849 | 84.7 | 85.3 0.91
104 106 106 104.6] 105.0] 104.7| 105.0| 103.9]| 104.0| 103.9| 103.6| 104.2 0.95
180 181 181 181.0) 181.4| 181.1| 181.2| 180.3 | 181.1] 180.3 | 179.8] 180.5 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°c) (°C) (°C) (°c)
85 87 87 0.9 0.2 1.6
104 106 106 1.1 0.2 1.9
180 181 181 1.3 0.5 2.1

Remark The uncertainty is not combine uniformity of the air chamber

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 ¢

providing a level of confidence of approximately 95%

‘c AIARUIN 4 :
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Equipment

Manufacturer
Model
Serial Number

Customer

Environment Condition

Test Place

Test By
Test Date
Due Date

Test Procedure

Traceability

Identification Number

This calibration certificate documents the traccability to national standards, which realize the umit of

AIRFLOW CALIBRATION CO.,.LTD. |

CERTIFICATION OF TEST REPORT

: Biological Safety Cabinet (Class II)

: Heal Force Report Number 1 B223337

: Hfsafe 1200LC Issued Date : 9 Mearch 2023

: EX042012LC5497 Job Number : B223337

: ELABMICRGBSCO1 Page :1of 7  Pages

: ENVILAB CO.,LTD. (HEAD OFFICE)

L) [
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bang 10160

: Temporature: 249 °C...+ 08 °C
Humidity: 519 %RH + 06  %RH

Voltage: 2215 VAC £ 03  VAC

3 ENVILAB CO,LTD. (HEAD OFFICE) Laboratory Floor 3

-:i;;i@d:.Achh-a Kauwpmmon
©1March2023
 1\March 2024

: EN 12469: 2000 Biotechnology performance criteria for microbiological safety cabinet

AS 1807.23:2000 Determination of intensity of radiation from germicidal ultraviolet lamp

: Velocity test is traceable to TAT Certificate Number :TTH-0-59155

Leak test of HEPA filter is traceable to NIST Certificate Number :ST673/0922
Hlumination test is traceable to TIC Certificate Nurriber :E-2302026

Ultraviolet Radiation test is traceable to EEI Certificate Number :C020220115EA
Sound test is traceable to SP Certificate Number :SPR22030177-1

ding to the 1 tional System of Units (SI).
This certificate may not be reproduced other than in full except with the prior written approval of the Air i -
Flow Calibration Company Limited.

AANUIN 4
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Continuation of the Certificate of Test Report Number: ~ B223337 Page 2of 7 Pages
Primary Test Results
1. Downflow Velocity Test
Test equipment used
@ Themo anemometer @ Brand: Testo ® Model: 425
® Serial number: 3101751 @ Calibration due:  31-Oct-2023

Instruction: Work opening in normal positions. With the anemometer inside the MSC, make air velocity measurements in horizontal
plane 50 mm to 100 mm above the top edge of the front aperture. Make measurements over a period of at least 1 min in each position.

Measure in 2 rows along a line 1/4 of the depth of the working space forward of the rear wall and along a line the same distance behind the

Back

036 . 035 0.36 0.37

0.37 0.37 136 037

Front

Characterisdc of downﬂnw velocmes

» Mean downflow velocity to achigve product protection

: 0.25 m/s -0.50 m/s. All measurements should be

within £20 % of mean values,

Result Summary : Pass

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12
r - gad
Tel : 02152 8350 , 02152 8348 , 0 2152 8070 ,08 4360 2558 /09 gﬁ.éﬂvﬁ’-

http:// www.airflowcalibration.com  E-mail : bm. alrﬂow@glbﬁ{'fjmm nwﬂff}ﬁw i
[Tl

; ’ unl-.':' e I RN emag
ANAKLIN 4 Envilab Go. Ltd. qu'ml“lwaag%%ﬁmw
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 AIRFLOW ¢ CAL]BRATION CO.,LTD

Continuation of the Certificate of Test Report Number:  B223337 Page 3 of 7 Pages

2. Inflow Velocity Test

SRR SR S o~

Test equipment nsed

©® Themo anemometer @ Brand: Testo ® Model: 425

@ Serial number: 3101751 @ Calibration due:  31-Oct-2023
Exhaust Measurement

Instruction: The alternative procedure to determine inflow velocity uses a thermoanemometer in a constricted window access
opening of 3 inches (76mm) with the armrest removed. Inflow air velocity is measured in the center of the constricted opening 1-1/2 inches (38mm)

blow the top of the work access opening on the following specified grid.Use the correction factor table to calculate the inflow velocity.

13 |

(139 | 135 | 137|138 | 137 | 139 138 [ 1.39 | 135 [ 1.38 | 1.38

Result Summary : Pass’
Adjustments Required
Fan speed Damper
J No Change J No Change

CT TR T T T TT TR PRI PP

e o
r_n\,ndb Co., Ltd. n«.mn’mlmmumammnm
AIR FM - SV - 08" 01 Sep 2021
51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thailand

Tel: 02152 8350 , 02152 8348, 02152 8070 ,08 4360 2558 , 09 2265 3175 Fax : 02152 8348

http:// www.airflowcalibration.com  E-mail : bm.airflow@gimail.com , nop.airflow@gmail.com.

AANWIN 4 i 123/165
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Continuation of the Certificate of Test Report Number ;  B223337 Page 4 of 7 Pages
3. Leak Test of HEPA Filters
Test equipment used |
@ Aerosol Photometer @ Brand: ATI ® Model: 2H
® Serial number: 20627 @ Calibration due:  23-Sep-2023
Test equipment used:
@ Aerosol Generator ® Brand: ATI ® Model: 6C

@ Serial number: 20554 @ Calibration date: -
Instruction: The acrosol through the “Chalie_nge" valve to the backside of HEPA filter and maximum local penetration: 0.01 % of upstream

* concentration. (PAO test substitute for DOP!test)

‘ |
: !
| Characteristic of PAO test
i | | il 22 ug/l
0.001 %
5 0.001 %

| ‘ Main HEPA Filter

:10em. x 10em. X : Media leak position G : GasketJeak-position M: Maximum leak position

AANUIN 4
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Continuation of the Certificate of Test Report Number :

Result Summary : _

]

|

Exhaust HEPA Filter

Leak position

Pass

4. Airflow Patterns
Test equipment used

Smoke Generator

Instruction : The purpose of the test is to verify that no smoke escapes from the working space to)the room, afid that smoke will be drawn

into the working ‘spaceé.from the room.

Page 5 of 7 Pages

:10emx 10cm  X:i Medialeak position G : Gasket leak position. M;; Maximum leak position

Pass the smoke in an easy movement along the front opening oiitside the cabinet. The/smoke must’be drawn into the cabinet without visible

tarbulence.

Test the laminarity of the downflow and along the side-and back wall. No smoke must come out in the room and only small Turbulence must be

observed.

Result Summary :

Downflow Pattern Test

View Screen Retention Test

Work Opening Edge Retention Test
Sash/Window Seal Test

»Pass )

Pass °

Pas§’

Pass

AANUIN 4

p21.

i 1Z
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> AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number:  B223337 Page 6 of 7 Pages
S. Site Installation
5.1 Sash Alarm Pass
5.2 Interlocks N/A
6. Soap Solution

Instruction: Comprising 25g/1 soft soap in tepid distilled water prepared in grease free vessel.

'
|
|
|
|
|
|
[
|
[
F
|
i 5.3 Exhaust System Alarm Pass
|
|
|
|
|

Result Summary : Absence of so;ap bubblés. Pass
Secondary Test Results
7. Nlumination-Test

Instruction: Take readings at approximately 300 mm centres across the full front width of the work floor surface, starting approximately 150

mm in from;,’éach side.

Test equipment used

@ Lux meter ‘® Brand: igicon ® Model: LX-73

® Serial number:  T.034913 ® Calibrationdue:  9-Feb-2024

Back

1050 1214 1225 1025

797 910 867 847

Front

Lighting should be adequate for safe working within the Gabinet, Tlumination measured at the work surface should be at least 750 lux.

Result Summary ; Pass

51/104 Moo 9, Ladsawai, Lamfukka Phatumthani 12150 71

Tel: 02152 8350 , 02152 8348, 02152 8070 ,08 4360 2558 , 09 2

hitp:// www.airflowcalibration.com E-mail : bm.airflow@gmail

i e ‘{1 v BLdEIN S IV ‘E}fl'fﬁuﬁ
L ¥ . o 3
- Envilab Co.Ltd. guanskuad3gsmnniv
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Continuation of the Certificate of Test Report Number:  B223337 Page 7 of 7 Pages

8. Ultraviolet Radiation Test
Instruction: Take readings at approximately 300 mm centres across the full front width of the work floor surface, starting approximately 150

mm in from each side.

Test equipment used
@ UVC Light Meter ® Brand: SPER SCIENTIFIC ® Model: 850010
® Serial number: 0908314302 ® Calibration due:  1-Sep-2023

Back

2020, 2420 2720 1970

1990 2680 2230 2130

Front
— " o 2
Ultraviolet radiation where IV lamps are fitted, the intensity of radiation ata wave length of 254 nm shall be not less than 400 mW/m
when measured at the work ﬁqgrf_'surface.

Result Sumgnary: | Pass

9, Sound levels Test

Instruction: Sound levels in a cabinet should be low enough not to distract a worker. When tested inaccordance with EN ISO 3744 using a |
sound level meter situated 1.0 m from the centre of the front aperture of the cabinet, or 1.0 m from any part of the installation within the laboratory, ]
the A-weighted sound pressure level generatéd-:by-ﬂig ¢abinet should not exceed 65/dB'when the A-weighted sound pressure level of thebackground !
is less than 55 dB. If the background noise exceeds 55 dB then the corrected cabinet A-weighted sound pressure level should not exceed 65 dB.

Test equipment used
® Sound Meter ® Brand: Daiichi @® Model: SL332
® Serial number: 130108517 ® Calibration due:  14-Mar-2023

* Sound pressure level of the background: 49.6 dBA

* Sound levels: 60.4 dBA

Result Summary : Pass

End of Certificate of Test Report

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Th
Tel : 02152 8350 , 02152 8348 , 0 2152 8070 ,08 4360 2558 , 09 2265 j

http:// www.airflowcalibration.com  E-mail : bm.airflow@gmail.com , nﬁL u'p\q

- ._.}.-- i e
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TECHMASTER" W

ASIAITHAILAND] CO.LTD
Global Leader in Test Equipment Solutions

\\“‘lq "f‘?,,
N
%

—_—
ANE| Nallonal Aceraditation Board

Ay
{

i

el
5741 Homa ln Town, Pahotyothin 73 rd.. bin. D> giok 10210 Tek: +662531-514} i/,/;\‘\;\? w
KT R CALIBRATION LABORATORY
AC-1736.08
Customer: AIR FLOW CALIBRATION Co.,Lid.
51/104 Moo 9, Ladsawai, Lamlukka,
Phatumthani 12150 Thailand
Manufacturer: TESTO Temperature: 25°C
Model Number: 425 Relative Humidity: 39 %RH
Description: Hot Wire Anemometer Calibration Location: In Lab
Asset Number: LAF001 Calibrated By: SANHANUT SUKDECH
Serial #: 03101751 Calibration Date: 31/0ct/2022
P.O. #: Q9793 Next Due Date: 31/0ct/2023
Procedure: CPML-09 (Sep. 2020) Condition Received: IN TOLERANCE
Certificate Number:  TTH-0-59155 Condition Returned: IN TOLERANCE

This certifies that the above instrument was calibrated in compliance with the Calibration System Requirements of ISO/IEC
17025:2017, ANSINCSL Z540-1-1994 (R2002) in accordance with referenced procedures. Standards used to perform this
calibration are iraceable to SI units; their source of traceability derives from a National Metrology Institute such as NIST.
CENAM, NPL, DIN, from natural physical constants, consensus standards or derived by the ratio type of calibrations.  Collective
uncertainties are determined as required with a distribution that corresponds to a probability of approximately 95% (k=2).
Unless othenvise noted calibrations are performed to manufacturer's specifications. Compliance statements are in conformance
with ILAC-G8:2019 simple acceptance decision rule. This form shall nor be reproduced, except in full, withoul the expressed
wrilten consent of Techmaster. Contact our customer service representative Sfor elarification of this document.

Standards Utilized
Standard # Description Manufacturer Model # Due Date Test Report #
5840 Anemometer OMEGA HHF 14) 07/Dec/2022 TTH-0-52340-R2
668 Win Tunnel Interactive JS-500 02/Nov/2022 TTH-0-51645-R1

Remarks:

‘Wannipa Chootian Pomnthep Moonmuangsan
Quality Assurance Technical Manager

Tssued on: 2022-10-31 01:18:09.1230000 -07:00

TTH-0-59155 f2

HIANTHHATLAHALNI

AANWIN 4 11 128/165
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ASIA ITHAILAND] CO. LTD
Manufacturer:  TESTO Asset No. LAF001
Description: Hot Wire Anemometer Serial No. 03101751
Model # : 425 Report No. TTH-0-59155
Velocity Accuracy Test
Calibration Standard As Found As Left I Tolerance
. Uncertainty =
Point Value UUT Reading Error Result | UUT Reading Error Resuit Min Max
0.1 m/s 0.11 mfs 0.12 0.01| Pass Same Same Pass 0.020 0.07 0.15
0.2 mis 0.22 mfs 0.21 -0.01| Pass Same Same Pass 0.020 0.18 0.26
0.3 m/s 0.32 m/s 0.34 0.02| Pass Same Same Pass 0.020 0.27 0.37
0.4 m/s 043 m/s 0.41 -0.02| Pass Same Same Pass 0.020 038 0.48
0.5 m/s 047 mis 0.48 0.01| Pass Same Same Pass 0.020 0.42 0.52
1.0 m/s 1.04 m/s 1.07 0.03| Pass Same Same Pass 0.030 0.96 1.12
1.5 m/s 1.48 m/s 142 -0.06| Pass Same Same Pass 0.030 1.38 1.58
2.0 m/s 2.03 mis 2.10 0.07| Pass Same Same Pass 0.040 1.80 2.16
2.5 m/s 2.51 mis 2.59 0.08| Pass Same Same Pass 0.050 235 2.67
3.0 m/is 295 mfs 3.06 0.11| Pass Same Same Pass 0.050 2.77 3.13
3.6 mis 3.46 m/s 3.44 -0.02| Pass Same Same Pass 0.060 3.26 3.66
4.0 m/s 4.04 mls 4.11 0.07| Pass Same Same Pass 0.060 3.81 4.27
4.5 mis 4.52 m/s 4.58 0.06| Pass Same Same Pass 0.070 4.26 4.78
5.0 m/s 5.03 m/s 5.10 0.07| Pass Same Same Pass 0.070 475 5.31
5.5 mis 5.56 m/s 5.47 -0.08| Pass Same Same Pass 0.080 5.25 5.87
Notes: - Conversion Unit : 1 fom = 0.00508 m/s
- The instrument was calibrated for the parameter and at the points specified by the customer.
Issued on: 31/10/202214:50
TTU N EN4EE sz

AMANUIN 4
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Particle Measuring Technique Co., Ltd.

48/53 Floor3 Moo7 Boorkum Road, Kukot, Lumlokka, Pathemtani 12130 Thailand

Tel # (562) 536-5316-8, 536-5376-8 Fax # (662) 536-5354

NIST TRACEABLE CERTIFICATION & CALIBRATION REPORT

(Nationat Institute of Standards & Technology) CIGITAL PHOTOMETER
Certificate No. ; ST673/0922 Instrument : Aerosol Photometer
Address : AIRFLOW CALIBRATION CO.. LTD. Model : 2H Mfg : July 2010
51/104Moo 9 Lumlukka Klong3 Rd. T.1 i A.Lamlukka Phathumran 12150 Serial : 20627 1D : LAF 012

Caltbration Equipment Used S, Serial Cal. Date ~ Cal.Due

Keithly Picoamp Source 47361 17/03/2022 17/03/2023
Digital Multimeter 75950376 19/01/2022 _12‘.’01/2023
Flowmeter 45738 17/01/2022 17/01/2023

I Location lm%uul AsLeft ‘ MFG.TOL. [ Performance | As Forud I As Left | MFG. TOL. ]

J6-WHT (A) 278.36 284.97 >220mV/Def 0.001% (A) 0.81 0.81 0.80+-0dx107""
19-1 {A) S.01 5.61 + 340V 0.01% (A) 0.80 0.80  ogpe0ax10”"
19-5 (A) 14.92 1492 +15V~045V  [01% (A) 0.50 0.80 g0 0ax10™
19-6 (A) -14,91 -1491 - 15V+045V 1.0% (A) 0.80 0.80  §.80+-04x107
14-3 {A) 1191 190 -12Ve03 VO 0% (A) 0.30 0.80 8o naxio™
Ug-1 (A) 11.57 $1.57  +I2VH05 V 1% (A) 0:80 0.86  pg+-paxIn™
Uiz (A) 501 501 H5V+H20 mV  [Smplflow (A) 2835 2835  28.3+28slpm
U13-1 (A) 988 9.83 10V+14V Straylight {A) 0.0065 0.0084 <0.607
ANV @ 10 LPM 1.17 L17 * AMPERES
ADV@2835LPM  2.77 277
UNIT FOUND : ke Toferance [ Gut of Tolerance 1inoperable
“internal Ref refers 10 a know concentration level and has no efizct upon instrument operation.
(A ) In tolerance when received ( B ) Out of toleranee when received ( D )New Instrument N/A
MAINTENANCE PERFORMED
Rework Scattering Chamber Align Optics Test Absolute Filter Final Test
{1 Replace Smoke Chamber tXi Test Scanning Probe {1 Replace Gasgets
i Clean Sumpling System Test Electrival Connections Tighten Loose Hardware
[ Replace Celt Lamp 8} Perform Voltage Measurements Leak Check
CALIBRATION PROCEDURES USED TEMP: 2420 C RH.._56 %
[ PCL-30-wi PCL 104 W1

CALIBRATION PER ISO 10012-1 : 1992 AND ANSI/NCSL Z5340-1-1994

All resuits contained within this certificate relate only to the ftems cafibrated. This certilicate shall
repraduced except in full and with the written consent of AT,

Calibration By : /%M' < fcorpate 23 September 2022
.

QL. Inspection: . Final Inspection:- ﬁ

Fi¥-SE-006 Rev.00; ENV.Date 09/10/13

L
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/ J_ Technoleogy Instruments Co., Ltd.
Pl 545/9 Onnut Road., Pravet, Bangkok 10250 Thailand.
Vel 7.1 27438868 Fox . 0-2743-8880

Calibration Laboratory
Calibration Report

Cert No. : E-2302026

Page 1 of 2
Equipment : Light Meter
Model : LX-73
Serial No : 7.034913
ID No. : LAF 025
Manufacturer : Digicon
Customer : AIR FLOW CALIBRATION CO.,LTD.
Address : 51/104 Moo 9, Lamlukka Klong 3,

Tambon Ladsawai, Amphor Lamiukka,

Phatumthani 12150 Thailand

Location of Calibration : TiIC
Ambient Temperature : 23°C+3°C
Relative Humidity : 55 %RH £ 15 %RH

Calibrated By :

Approved By :

Received Date : 08-Feb-23
Calibration Date : 09-Feb-23
Date of Issue : 09-Feb-23

The Certificate may not be reproduced other than in full, with
of Technology Instruments Co.,Ltd. Calibration Laboratory. -

L

Qur Q / ]
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(g Cra g
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Calibration Laboratory

Continuation of Calibration Report
Cert. No.: E-2302026

Page 2 of 2

Job No.: 0348-230889
Calibration Procedure: WI-LMT
Calibration Method:
The Unit under Calibration (UUC) has been calibrated by using standard Light Meter maintained by the
Technology Instruments Co.,Ltd. Calibration Laboratory.
Condition of this result of calibration:
1. Reference Standard Instruments Used:
Instrument Madel ID No. Cal. Report No.  Due date  Ref. STD lab. Traceability
Light Meter Fluke 941 TIC/EQ3 RA-2103002-1 01-Mar-23 ACCL NIMT

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

3. This result of calibration was found accurate for this equipment only.

4. This calibration report documents the traceability to national standards, withireélfie the unitg of measurement
according te the International System of Units (Sl),

Result of Calibration: without adjustment

Range STD Value UUC Reading Error Uncertainty(+)
(Lux) (Lux) (Lux) (Lux) (Lux)
400 50.00 54.5 45 - 0.17

100.00 115.9 16.9 0.18
200.00 237.0 37.0 0.32
300.00 357.3 57.3 0.46
4000 500.0 670 170 0.84
1000.0 1244 244 1.4
2000.0 2447 447 24
3000.0 3641 641 5.6
40000 5000.0 5660 660 5.6

UUC = Unit Under Calibration
The reported expanded uncertainty is based on a standard uncertai

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

End of Calibration Report

USAIHILHIGNAD
tonn s A3gdRhmaw
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT

’\) ELECTRICAL AND ELECTRONICS INSTITUTE
975 Moo &, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km. 37,

amiivwhiadiEnnsolin
TR AR TCTRONES 0TV Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: C020220115EA
Operation No.: C02022070008

;- Certificate of Calibration
'l Eguipment: UVC Light Meter

E Manufacturer: SPER SCIENTIFIC

’ Model/Type: 850010

| Serial No.: 0908314302

|

|§ ID No.: LAF 005

E Customer: Airflow Calibration Co., Ltd.

l| Address: 51/104 Moo 9, Lamlukka Klong 3

Ladsawai Lamlukka, Patumthani 12150 Thailand

Received Date: 29 July 2022
Calibrated Date: 1 September 2022
Issued Date: 5 September 2022
1
i' Calibrated by: Mr. Chalermpon Tongpum

Approved by: |
(M

This report was prepared electronically using applicable electronic signature. Printing or copy of filel

The reported uncertainty of measurement was based on standard uncertainty m
providing a level of confidence of approximately 95%. This certificate may not ber
with the prior written approval of the Electrical and Electronics Institute, Found

Page 1 of 2
e T T T S SECANEATE ST T s e s o - ST

lent.
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  C020220115EA

Calibration Report

Equipment: UVC Light Meter
Manufacturer: SPER SCIENTIFIC
Model/Type: 850010

Serial No.: 0908314302

ID No.: LAF 005
Ambient Temperature: (25,59 (@
Relative Humidity: (50+£15)%

Method of Calibration :-
in-house method base on ASTM G130-06. The UUC is calibrated against the scanning type spectroradiometer
(Bentham model IDR300) whose calibration factors have been determined by calibration against irradiance
standard lamps (Deuterium Lamp). The Germicidal lamp used for the UV irradiance tests emit more than 50%
of ultraviolet radiation at the 254 nm. It spectral irradiance value are calculated from the calibration factor
of standard spectroradiometer. The calibration factor for narrowband UVC integrated irradiance responsivity
(245 nm to 265 nm) is calculated from the ratio of the integrated irradiance value of UUC 's reading.

Condition of thi (¢ of calibrati

1. Reference standards instrument : -

Instrument Model Serial No. Cert, No, Due Date
1) Deuterium Lamp OL UV-40 926 TI-1004-21 24 March 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
- National Institute of Metrology (Thailand).
Result of Calibration;-
Function : UVC

OuC. Standard OuC. UuC. Uncertainty
Range Value Reading Error of Measurement
(pW/sz) (pW/cmz) (uW/cmz) (uV_V/_cmz) (pW/cmZ)
1-9999 500 423 -7 30

Remark: 1. UUC. : Unit Under calibration
2. The coverage factor k = 2.00

AANUIN 4

- - End of Report - -
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Certificate Number

3) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate of Calibration =
 SPR22030177-1 Page : 1 of 3

Customer

. AIRFLOW CALIBRATION CO.,LTD.

51/104 Moo.9, Ladsawai, Lamlukka, Phatumthani 12150 Thailand

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

Daiichi

SL332

130108517

LAFO09

23°CT 3°C Received Date : 10 Mar 2022
50% T 15 % Calibration Date : 14 Mar 2022
In-Lab Recommend Due Date : 14 Mar 2023
SP-CPE-04-01 Date of Issue ¢ 15 Mar 2022

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.

All calibrations are performed within manufacture's specifications.The calibratior

reproduced except in fullwithout written approval of SP Metrology System (Thail4

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer

AANUIN 4
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Certificate Number

Calibration Report

SPR22030177-1

Reference Standards

S,

AN A

)

O

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

by

St

arfan

ALS! Natlana) Accredilation Bosre

- ., ACCREDITED
o =
TR T CALIBRATION AND
L nwms%umu lgusuwm

Page:2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound:Level Calibrator

SC-942

B014059

EEL.BP. 34/1264

22 Dec 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

AANUIN 4

HTEDXE STETRrnr %,
goamsdisaruegnamnn

N 136/165


LENOVO
Rectangle


)
=

NEInlE

L
L

3 [-.‘\
MES)

57 {z99)

Mo G=Y

Ny

k24

2
<
D
iy
¥
(o,
yex
=
s
e
o3
=Al

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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CALBRATION AND
DINENSIONAL MEASUI

Result of Calibration =

Certificate No. :  SPR22030177-1 Page : 30f 3
Range : 94 to 114  dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 93.9 0.0 -0.1 0.15
114 113.9 113.8 -0.1 -0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94 .1 941 0.1 0.1 0.15
114 114.0 113.9 0.0 ~0.1 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 obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

AANUIN 4

- End of Certificate -
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Certificate of Training
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Calibratech Co.,Ltd. s
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred. Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400056-2 Page : 1o0f2

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

Equipment : Autoclave
Manufacturer : Tomy Model :  SX-500
Range : N/A °C Resolution 1 °C
Serial No. : 55133094 IDNo. : N/A
Environment ; On site calibration was carried out at the Laboratory,
Ambient Temperature : (26.0t028.0) °C
Relative Humidity : (50t055) %
Line Voltage : (224.0t0225.0) V
Date of Received : 02 February 2023
Date of Calibration : 02 February 2023
Date of Issue : 04 February 2023
Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4007 based on
BS 2646 Part5 : 1993
The temperature scale used was based on ITS-90

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

Standard Temperature Data Logger with RTD pt 100

ID No. Cert. No. Due Date Traceability

400039 66-400026-1 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400040 66-400026-2 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400041 66-400026-3 19 Jul 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

S I i
Envilab Co.,Ltd,
This cerificate may not be reproduced other than in full except with the prior written approval of the

The Uncertainties are for a confidence probability of approximately 95%

CAL-F0031-03 >
N 4 . w1 140/165
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. 66-400056-2

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

Function: Temperature measurement

Front

Page : 2 of 2

Test Setting Indicating | Measured Temperature Measured | Measured | Sterilizing | Pressure Gauge
. Uncertainty )
Point | Temperature | Temperature (° C) @ Sensor No. Uniformity Stability Time Reading
(°Cc)| (°c) (°C) 1 2 3 (+°C) (°c) (°C) (minute) {MPa)
121 121 121 121.8| 121.4] 121.3 0.82 1.0 0.3 15 0.11
Remark

1. UUC : Unit Under Calibration

2. Pressure Gauge reading are out of accreditation's scope.

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

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

providing a level of confidence of approximately 95%

-00o -

AL-F0031-03
MARNTIN 4

e : 'uamtmﬂnmaa
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Doctor Calibration Co., Ltd.

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

A 3N HOLDING COMPANY

Calibration Certificate

Equipment
Manufacturer
Model

Serial No.
ID.No.

Customer

Location

Date of Receive
Date of Calibration

Date of Issue

Ambient Temperature
Relative Humidity

Pressure
Calibration Procedure

Calibrated By

AANUIN 4

Z
I ilacRA
u . " T A ——~ %
= o
allbratl N | 245 sunisarnviniichai Ra., Samsennok, Huay kwang, Bangkok 10310 THAILAND 4,4?",._\\‘-\\.\\3‘
’, »
"l

Tel: (66) 0 2277 8667 | Fax: (66) 0 2277 8558 | E-mail: iInfo@doctorcalibration.com

NSC-TISI-TIS 17025
CALIBRATION 0158

Certificate Number : DC_01/23/0915
Booking Number : 10750

Page: 1 of 2

Piston pipette

Sartorius

Proline Plus 10 - 100 pl
43389543

Envilab Company Limited Environment Laboratory Division
540, 540/1 Soi Bangkhae 7

Bangkhae, Bangkhae

Bangkok

10160, Thailand.

h
4l Floor, Volumetric Laboratory Room.

( Doctor Calibration Co., Ltd. )

February 6, 2023
February 8, 2023
February 10, 2023

(20.5£1.5)°C
60£15) %
(1013 + 5) mbar

CP-01 based on ISO 8655-6, 2

Miss. Nittaya Fhaphol Approv

Calibration Engineer

/21
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A 3N HOLDING GOMPANY Certificate Number : DC_01/23/0915

Booking Number : 10750

Page: 2 of 2

Reference standard instrument

Instrument Model Serial No. Cert.No. Due Date
1. | Electronic Balance SAG 105 1128411152 22MM42 6 May 2023
2. |Thermometer ASTM 56 C-86 0715181 AD2206-194-0001 18 Jun 2023
Traceability
- This certificate is traceable to The international system of units (SI units) via TPA Cert. No. 22MM42, MIT Cert. No. AD2206-194-0001,
Adjustment
Without Adjustment D Before Adjustment |:| After Adjustment
Calibration Results I
I
Test Measured Coverage
Systematic error Random error Uncertainty
Yolume Volume factor (k)
10.00 nl| 10.1049 pll  0.1049 ul| 0.1049 % 0.0336 pl] 0.0333 %[ + 0.031 nt 2.11
50.00 pnl| 50.1552 ul|l 0.1552 wl| 0.1552 % 0.0459 ull 0.0457 %] + 0.18 ul 2.11 [
100.00 pl| 100.1636 pl| 0.1636 pl| 0.1636 % 0.0713 ull 0.0711 %] % 0.18 nl 2.20

- The reported expanded uncertainty of measurement is based on a standard uncertainty of measurement multiply by a coverage factor k

as listed, providing a confidence level of approximately 95 %. |

Test Specification

Nominal
Systematic error Random error
Volume

10000 plf+ 08 w08 % |< 03 | 03 %

Peripheral Equipment

Manufacturer 1 Sartorius
Tip type ¢ Optifit Tip
Tip size 1200
Comments

" The results reported in this certificate refer to the condition of the instrument on the date

regarding the long term drift of the instrument ".

-000-

okt ke LTI

FM-QP-15-01/01 REV:l 10/09/21

i www.doctorcalibration.com

AANWIN 4 9N 143/165
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi:11120
Tel.(02) 9646211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

NSC-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 66-400101-1 Page : 10f2

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

Equipment : Air Chamber (Incubator)
Manufacturer : Memmert Model : IF 110
Range : N/A °C Resolution : 0.1 °C
Serial No. : D419.0525 ID No. ; ELABINCUBATORI
Environment ; On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (24.0t0 24.6) °C
Relative Humidity : (55t060) %
Line Voltage : (224.51t0226.0) V
Date of Received ; 21 February 2023
Date of Calibration : 21 February 2023
Date of Issue : 21 February 2023
Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No Due Date Traceability

400046 & 400042  66-400066-1 02 Aug 2023 National Institute of Metrology Thailand (NIMT)

A JUITNIDY 7O FY Iz:ll]/i\JlJ
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo,com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :66-400101-1

Result of Calibration :
UUC Condition As-Received :

Function :

Good

Tempcr ature measurement

Without Adjustment

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber
1/ W=05 m
2 4 D =048 m
A Pe) fe)
1 3 H =040 m
3
g Capacity = 0.11 m
H
$ H/2 8
e
S .
56
il D2 s@ﬁm o
N Front o
- W Lo
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (°C) (>€) 1 2 3 4 5 6 7 8 9 (£°C)
35.0 350 35.0 35.01)35.09(35.151 35.13]35.16| 35,11 34.98 | 35.03] 35.12 0.30
37.0 37.0 37.0 37.04137.11(37.17(37.16| 37.18| 37.14| 36.99 | 37.04| 37.14 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°C) (°C) (°C) (°c) (°C)
35.0 35.0 35.0 0.16 0.02 0.2
37.0 37.0 37.0 0,18 0.03 0.2

Remark The uncertainty is not combine uniformity of the air chamber

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

providing a level of confidence of approximately 95%

-o0o -
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Agilent

CrossLab

From [nsight to Outcoma

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES |
Preventive Maintenance

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

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

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

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 page A of 14
© Agilent Technologies, Inc. 2022

AMANUIN 4
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcoms

Introduction

Customer Information

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

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

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

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

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

Revision: A.02, Issued: 21 January 2022
Docurment Number: G8014-90075 Page L of lA‘ It
© Agilent Technologies, Inc. 2022
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Agilent

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

From Insight to Outcome

Important Customer Web Links

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

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

¢ Sample Prep and Containment
+ Chemical Standards

* Analysis

+ Service and Support

« Application Workflows

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

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

¢ Need to place a service call? Flexible Repair Options | Agilent

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page of Y
© Agilent Technologies, Inc. 2022 '

Y Ll
sEINIRNAAY

WA HARTIEE B DL T

4

AANUIN 4



LENOVO
Rectangle


Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS Lab

From Insight to Outcome

Service Engineer’'s Responsibilities

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page& of lof
© Agilent Technologies, Inc. 2022

AANUIN 4

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

Only select those pages that relate to the system or module being serviced.

Complete empty fields with the relevant information.

Complete the relevant checkboxes in the checklist using either a "X’ or tick mark "v".
Check “Service not applicable” check boxes to indicate services/tasks not delivered, as

appropriate.

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

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

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

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

AL Tt
Envilab Co. L,

E YT EaR SRR 1Al
- ai

S amiiagypE e


LENOVO
Rectangle


Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS Lab

From Insight to Outcome

Instrument Maintenance

System Information

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

table.

Instrument System Name and ID

HNO NN ICP-0ES

Instrument System Site and Location

Enwlap Co npawy Vewyed

List 'Sys_te,m' 00mnonent Product Numbers List theSerlalN"ml?el‘SDf each Component

Qs A

2 G 2408

% G %4a1 - g o002
4.

5.

6.

7.

8.

9,

Y Y144 0007
SRR EIRTAN
\109- 0551%F

ICP-OES Configuration Table

Circle the type or write in the type if other

Nebulizer Type

| OneNeb | Conikal | Other

Spray Chamber Cyclonic Single Pass [(Cyclonic Double Pass J)Other
Torch Radial Other
Torch Type ( One Piece bSemi Demountable | Fully Demountable | Other

Injector Diameter

2.4mm [1 .8mm b1 Amm | 0.8mm | Other

Injector Material

Quartz ) Ceramic | Other

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-30075
© Agilent Technologies, Inc. 2022

AANUIN 4
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insight to Outcome

Preparation

E( Discuss any specific issues with the customer before starting.

A Review the instrument logbook for recorded problems and comments.

Save instrument controt settings before starting the procedure.

Perform a general inspection of the system for cleanliness.

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

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

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

For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it. 8@

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto
sampler or around the ICP-OES.

A S S

a

B

Revision: A.02, Issued: 21 January 2022 C
Document Nurnber: G8014-90075 Page Y of 14‘
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS La b

From Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
l!f Run Instrument Performance test.
Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

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

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

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

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

Replace the radial pre-optics window

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

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

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed. M\ f
Remove and clean instrument water inlet filter.

BO & BEREER K BREK

Agilent Water Recirculator

O Service not applicable

& Drain cooling fiuid and remove any particles from the chiller reservoir
v Remove, clean and reinstall water inlet metal mesh filter if present.
If Re fill with Agilent Cool Clear cooling fluid.

IZ( Clean the cooling system Air filter and the condenser.

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page Tof \or
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist CrOSS La b

From Insight to Outcome

SPS 3 Auto Sampler

M/ Service not applicable

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

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

OoO0oan

SPS 4 Auto sampler

O Service not applicable

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

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

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

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

IZ( Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes ) A
from the rinse station to the pump and from the pump to the waste/rinse bott|eso\n\\g c\,\u\teé’ passe

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

AVS 4, 6, 7 Advanced Valve System

lZ(Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

[0 Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page‘ﬁ’_ of lA’
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C ro SS La b

From Insight to Outcome

ICP-OES adjustment

[ﬁ Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.
lZ]’ Perform Detector Calibration.
@ Perform Instrument Calibration.

Record Post-PM instrument performance

[ﬁ Run Instrument Performance test.
[Zf Record results in Instrument Performance Test Results Table - Post PM.
For systems using ICP Expert version 7.3 and above, run the following Instrument tests

) Subsystem Communications Test
o Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

IZ( Record the result in the Instrument Test Results Table

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page D of WA
© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Restore Instrument

CrossLab

ro

Fro

m Insight to Outcome

O For HF applications, ask the customer to reinstall their sample introduction system. N
A Leave system in an idle state: on and purging.

Iﬁ Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set upand checkout.

Service Review

m, Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the customer's records/logbook.

[{ Record the PM event in the Smart Alerts logbook, if applicable.

lZf Update/reset instrument maintenance counters as appropriate.

m’ Affix the PM sticker to the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.

IZ( Review this service, parts replaced, and test results obtained with the customer.

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

[z{ documentation.

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

Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, Inc. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist Cro SS Lab

From Insight to Qutcoma

Test Results

Instrument Performance Test Results Table

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

Zn2138570MSRBR | 4 ooy 4 3592, 0 23544 .2 6129.9
Mn 257.610 nm SRBR %o 45,3 AGAD. B A0\ A 303>, 2
Al 396,152 nm SBR 3,0 \6. 9 4.9 291

K 766.491 nm SBR 6.1 ¢3.3 A7 3.6

* Axial result is not applicable for GB016AA, GBO12AA Radial View instruments.

Instrument Test Results Table

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

Subsystem Communications Test ‘Ja 33

Air Flow Pa 39

Water Flow ‘)3 55 i
Gas Flows ?3‘5 s

RF Generator Y3 55

Camera Test Pa 35

Optics Test Fé $S

Nebulizer test ?853

Revision: A.02, Issued: 21 January 2022
Docurment Number; G8014-90075 Page ﬂ of j_‘\'
© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Agilent
CrossLab

From Ingight to Outcome

ICP-OES Status Results Table

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

Mains Voltage 219 33 V| 213 ana VAC
Mains Current Q. 0%2 A o 09% A
Instrument Temperature .3, 5 °C 23\ 1€
RF Air Flow (sensor speed) A3.0 Hz A9.0 Hz
Plasma Exhaust Temperature No measurement 96.4 R
Water Flow Oscillator No measurement A, O\ L/min
Water Flow Detector A,00 L/min A.06 L/min
Water Inlet Temperature 6.9 Y G i
Polychromator Temperature 3 9 0 °'C $5.0 °C
CCD Temperature - 34,6 ‘c - 59, & °C
Thermal Stabilizer 55.0 ¢ 395.0 °C
Argon Supply Pressure 6AA.N\D kPa 500,32 kPa
Purge Gas Supply Pressure*1 616 .63 kPa 503 42 kPa
Option Gas Supply Pressure*1 - kPa = kPa
Nebulizer Flow No measurement 0.10 L/min
Nebulizer Back Pressure No measurement 243.A9 kPa
Plasma Gas Flow No measurement N.aq L/min
Auxiliary Gas Flow No measurement AL00 L/min
RF Power No measurement MAD.\ w
RF Supply Current No measurement ?.\90 A
RF Supply Voltage No measurement \A 4, 557 \Y
*1 |f option installed
Docurent Numbr, GEOVLG0078 pagelLor 14 it

© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Consumed PM Parts

Agilent
rossLab

From Insight to Dutcome

Part Description Part Number ~ consumed
. . y . G8010A,G8011A,
Axial Pre-Optic Window - G8010-68014 G8014A/GE015A 1
Radial Pre-Optic Window $8010-68015 - Al A\
. . . [ . Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Recirculator =
Purge Gas Filter 68010-60136 All 4
Alr inlet fitter G8000-68002 All A
High Capacity Air Filter G8010-60189 * Qptional .
Rotor seal for 6-7 port valve for AVS6/7 (8494-60002 (GB494A/G8495 —
Rotor seal for 4 port valve for AVS4 (G8493-60002 G8493A -
E EIQri:se solution to rinse station 2.5mm id x 68410-80123 SPS4 _
Barb connector 2.5mm-1.5mm ID G8410-80124 SPS4 -
PVC waste tubing,8mm od x Smm id, 2m G8410-80122 SPS4 -
Additional Parts may be required from engineer's stock:
X axis drive belt 5410047500 SPS3 -
Z axis drive belt - 5410047400 SPS3 —
Peristaltic pump tubing, PVC SolvaFlex, 3
bridged, 3710049000 SPS4 _
Consumed Parts Reference
(Purchased by customer, not included as part of PM)
O Section Not Applicable.
G Y Productor Model#  Quantity
Part Description PartNumber ' where used consumed
Revision: A.02, Issued: 21 January 2022
Document Number: G8014-90075 Page E of lA' t

© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Signature Page

Agilent

CrossLab

From Insight to Outcome

Service Engineer Comments (optional)

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

Service Verification

Service Request Number:
6006121636

Service Engineer Name:
Kawune ot

Service Erigineer Signature:
Rov wo\osn %

Total nurmber of pages in this document:

VA

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

AANUIN 4

Date Service Completed:
N ﬂab 2023
Customer Name"
BN
Customer Signature:
RN
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Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Started On

Test Completed On

Air Flow Test
Water Flow Test

Gas Flows Test
RF Generator Test

Camera Test

Optics Test

Advanced Valve System Test
Resolution Test

Sensitivity Test

Precision Test

Subsystem Communications Test

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

7.4.0.10280
3562

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

5/31/2023 12:26:21 PM

Pass
Skipped

Skipped
Skipped
Skipped
Skipped

Pass
Skipped
Pass

Pass

Pass

Radial Axial
Intensity 3397602 2923418
Wavelength 737.212 737.212

AANUIN 4

Envital o T, T T Te T
T oy T T ToT———
3 A9 ]?j!t’]?ﬂ@!&”ﬂﬁfl:fnw


LENOVO
Rectangle


Element Wavelength Specification |Width

N (174.213 nm) <9.40 6.72

As (188.980 nm) <8.20 6.49

C (193.027 nm) <11.50 8.01

Mo (202.032 nm) <8.20 6.43

Cr (206.158 nm) <13.40 8.50

Zn (213.857 nm) <8.70 7.16

Pb (220.353 nm) <9.50 7.51

Co (228.615 nm) <17.20 11.32

Ba (230.424 nm) <940  |7.80

Mn (257.610 nm) <13.30 9.78

Mn (260.568 nm) <20.30 13.88

Cr (267.716 nm) <11.00 9.09

Cu (324.754 nm) < 25.00 18.88
Cu(327.395nm)  |s1420  |1241
Sr (338.071 nm) <3350 2427
Ba (455.403 nm) |<44.00 3407
Sr (460.733 nm) |<36.00 2256

Ba (493.408 nm) < 36.00 27.79

Ba (614.171 nm) <42.00 27.97

Ar (675.283 nm) <74.00 62.41

K (766.491 nm) < 80.00 65.95

AANUIN 4
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Sensitivity Test

Radial
Element Wavelength 'Specification |Method ‘ Ratio ‘ Standard ‘ Blank
As (188.980 nm) 1246.0 'SRBR i108.0 \"934.0 "64.3
Se (196.026 nm) 2410 :SRBR ‘110.2 \1156.4_ 193.6
Zn (213.857 nm) 214210 [SRBR  [2348.2 235610 998
Pb (220.353 nm) 246.0 iSRBR 98.7 11075.1 198.0
i R ! 4 J
Mn (257.610 nm) 23518.0 SRBR  |10768.1 2187045 4110
- ¥ - i I - +
Al (396.152 nm) 23.4 :SBR 8.5 409090 43258
) _ | | ,_
Ba (493.408 nm) 234.0 SBR 111.9 ‘1396218.4 112367.4
! : -1 I
K (766.491 nm) 218 'SBR 47 1108989.7  |19076.8
|
Axial
Element Wavelength ' :Spe_ciﬁcation Method |Ratio Standard |Blank
As (188.980 nm) 2208.0 SRBR 2676 3134.3 126.3
| | |
Se (196.026 nm) > 159.0 SRBR 2846 4158.5 194.0
Zn (206.200 nm) >234.0 'SRBR  |495.4 111659 i5.5
Zn (213.857 nm) 2 1743.0 'SRBR  |6129.9 {92298.3 i225.6
! | | O - |
Cd (214.439 nm) 24227.0 'SRBR  |16998.9 483827 (8.1
Pb (220.353 nm) 2320.0 'SRBR  |416.4 iésﬂ)ﬁ R "228.4
1 !, | . | S
Mn (257.610 nm) 2106250  |SRBR (300732  |13319048 11509
Cr (267.716 nm) ;z 1048.0 SRBR  |5986.5 1203686.5 | 1144.7
Cu (324.754 nm) >19.0 SBR 77.1 3899007  |4991.6
| 1. |
Al (396.152 nm) 26.0 SBR 125.7 268775.7  |10073.7
Ba (493.408 nm) }z 60.0 SBR :'293.9 82447933  |27957.8
K (766.491 nm) lz 24.0 'SBR '83.6 13030541.1 |35817.8
ANANUIN 4 ok g
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Radial

Element Wavelength Specification |Measured
- Value % RSD
As (188.980 nm) <2.60 0.75
Se (196.026 nm) <260 0.69
Zn (213.857 nm) <1.50 0.27
Pb (220.353 nm) <2.60 1.06
Mn (257.610 nm) <1.50 0.30
Al (396.152 nm) <1.50 0.27
Ba (493.408 nm) <150  |0.99
K (766.491 nm) <1.50 0.25
Axial
Element Wavelength Specification |Measured
- | Value % RSD
As (188.980 nm) <1.50 0.54
Se (196.026 nm) 1<1.50 10.48
Zn (206.200 nm) <1.50 1.06 o
Zn (213.857 nm) <1.50 0.48
Cd (214.439 nm) <1.50 0.33
Pb (220.353 nm) <150 037
Mn (257.610 nm) < 1.50 077
Cr (267.716 nm) <150 los2
Cu (324.754 nm) <150 loas
Al (396.152 nm) <1.50 0.45
Ba (493.408 nm) < 1.50 10.80
K (766.491 nm) <150 0.91 B
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Suimmary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Started On

Test Completed On

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

7.4.0.10280
3562

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

5/31/2023 12:46:55 PM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped

30% Air Flow (relative
speed)

75% Air Flow (relative
speed)

12.00

18.00

Water Flow Test

RF Water Flow(L/min) |Camera Water Flow |Water Inlet Temperature
(L/min) . 1(°C)
1.45 1.06 16.78
1=8 o -
Wy BTEENT: 3
AANUIN 4 Wby | OISO Y NYa 165
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Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.71 280.77 2.00 2.00 93.84
Makeup Actual Flow Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
2.00 1.99 95.26 18.00 17.94 23.27

RF Power Supply Test Passed
RF Power Supply (V) 147 .418
RF Oscillator Test Passed
RF Oscillator Frequency 25.961
(MHz)

Work Coil Current (A) 45.326
RF Power Supply Current (A) |2.000

Integration Time |Standard Deviation |Status

(ms)
Electronic Offset Test 1000 5.120 Passed
Array Test 5 0.015 Passed
Linearity Test 0.122 Passed

3
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- Total dissolved solids (TDS)
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Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, Part 2540 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, Part 2540 C

- In-house method : WI-18-1-3
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. Standard Methods for the

Examination of Water and
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®?
2) Digestion, Inductively Coupled Plasma Method?
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method?
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method!?
6 Color ADMI Weighted-Ordinate Spectrophotometric Method?
7 Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, inductively Coupled Plasma Method™
8 Free Chlorine lodometric Method™?
9 Hexavalent Chromium Filtration, Colorimetric Method?
10 | Lead 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method™
11 | Manganese Digestion, Inductively Coupled Plasma Method®
12 Mercury - Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method
13 | Nickel Digestion, Inductively Coupled Plasma Method™
14 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method®
15 pH Electrometric Method®?
16 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™@
2) Digestion, Inductively Coupled Plasma Method®?
17 | Sulfide lodometric Method®?
18 | Temperature Laboratory and Field Methods?
19 Total Dissolved Solids Dried at 180 °c?
20 | Total Kjeldahl Nitrogen 1) Macro-Kjetdahl Method?
2) Semi-Micro-Kjeldahl Method™

AIANUIN 5
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21 Total Suspended Selids Dried at 103-105 °c®
22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation®
23 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Inductively Coupled Plasma Method?
it 2 1
/10U frsuaiy F8haszd
1 Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™?
2) Digestion, Inductively Coupled Plasma Method
3 Barium Digestion, Inductively Coupled Plasma Method®
4 Beryllium Digestion, Inductively Coupled Plasma Method?
5 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®?
| 2) Digestion, Inductively Coupled Plasma Method®”
6 Chromium Digestion, Inductively Coupled Plasma Method?
7 Chromium (lll) Filtration, Colorimetric Method?
8 Chromium (IV) Filtration, Cotorimetric Method; Calculation®
9 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method?
10 Manganese Digestion, Inductively Coupled Plasma Method™ -
11 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method?
12 | Nickel Digestion, Inductively Coupled Plasma Method™
13 pH Electrometric Method®
14 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method®?
15 | Silver Digestion, Inductively Coupled Plasma Method®?
16 | Vanadium Digestion, Inductively Coupled Plasma Method™
17 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®?
2) Digestion, Inductively Coupled Plasma Method®
A1ANWIN 5 N 6/34
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1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampting, Digestion, Inductively Coupled
Plasma Method™
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
, Plasma Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ '
Carbon Monoxide Instrumental Analyzer Method®
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
7 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, Inductivety Coupled
P Plasma Method®
9 Cresol Adsorption Sampling, Gas Chromatographic Method™
10 Dioxin Isokinetic Sampling, Analysis by ISO/IEC 17025

Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)™

11 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

12 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

13 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

14 Mercury Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ ‘

15 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

16 | Opacity Ringelmann’s Method™!

17 Oxides of Nitrogen 1} Absorption Sampling, Phenoldisulfonic acid

Method®™

2) Instrumental Anatyzer Method™

18 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™
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19 Sulfur Dioxide 1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

2) Instrurnental Analyzer Method™

20 Tin Isokinetic Sampling, Digestion, Inductively Coupled

' Plasma Method™

21 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

22 Vanadium Isokinetic Sampting, Digestion, inductively Coupled
Plasma Method® '

23 | Xylene _ Adsorption Sampling, Gas Chromatographic Method™

a4y ArsuanY Fased
Antimony Digestion, Inductively Coupled Plasma Method!**”!
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!*>*! _
2) Digestion, Inductively Coupled Plasma Method*>" |

3 | Barium Digestion, Inductively Coupled Plasma Method®*”
Beryllium Digestion, Inductively Coupled Plasma Method"*"!
5 Cadmium _ 1) Digestion, Flame Atomic Absorption

Spectrometric Method*>#
2) Digestion, Inductively Coupled Plasma Method™*”
Chromium Digestion, Inductively Coupled Plasma Method™®™
Chromium (i) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calcutation Method!*56740!
8 Chromium (IV) Alkaline Digestion, Colorimetric Method'®
9 Lead | 1) Digestion, Flame Atomic Absorption
Spectrometric Method™>®
2) Digestion, Inductively Coupled Plasma Method™*"

10 | Manganese Digestion, Inductively Coupled Plasma Method™>"
11 | Nickel Digestion, Inductively Coupled Plasma Method™>"
12 Selenium 1) Digestion, Hydride Generation/Atornic Absorption

Spectrometric Method*>!!
2) Digestion, Inductively Coupled Plasma Method™*"
13 | Silver upiec el

'En-vi!:b A

M

AIANUIN 5 Wi 8/34


LENOVO
Rectangle


-
dduil gsuany . A%
14 | Vanadium Digestion, Inductively Coupled Plasma Method!*>”
15 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method™#®
2) Digestion, Inductively Coupled Plasma Method™*"

1 '4 -3
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w;im’a’uﬁﬁ'aﬂu'l.ummﬂﬁszmaaanmnﬂa’awawﬂaﬁﬂsqé’ﬁwqﬁl-’ﬁlmamﬂmﬁamﬁa.
sfieR N, 4 Sunan 2549. ufl 123 meuditety 1254

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 201T.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Microwave Assisted Acid Digestion of Sediments,
Sludges, Soils, and Oils. SW-846 Method 3051A, 2007.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrometry. SW-846
Method 70008, 2007 '

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. e
Reduction). SW-846 Method 7742, 199
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New Stationary Sources. 40 CFR 60. Appendix A, 2019.
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Al A5uaiy ELRIGERET
1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®?
Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method?
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Direct Air-Acetylene Flame Method?
5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method®?
6 Color ADMI Weighted-Ordinate Spectrophotometric Method?
7 Copper Digestion, Direct Air-Acetylene Flame Method™
8 Cyanide Distillation, Colorimetric Method™
9 Formaldehyde Distillation, Colorimetric Method™
10 Free Chlorine DPD Colorimetric Method®
11 | Hexavalent Chromium Colorimetric Method@
12 Lead Digestion, Direct Air-Acetylene Flame Method?
13 Manganese Digestion, Direct Air-Acetylene Flame Method®
14 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method? ‘
15 | Nickel Digestion, Direct Air-Acetylene Flame Method?
16 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method?
17 | pH Electrometric Method®
18 Phenols 1). Distillation, Chloroform Extraction Method?
2) Distillation, Direct Photometric Method'
19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
20 | Sulfide ZnS Precipitation, lodometric Method?
21 | Temperature Laboratory and Field Methods®
22 | Total Dissolved Solids Dried at 180 °C#
23 | Total Kjeldahl Nitrogen Macro Kjeldaht Method®
24 | Total Suspended Solids Dried at 103-105 °C#
25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
26 Zinc lethod?
NENSO184...
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017
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