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21N (Volumetric Flow Controller; VFC) Tunsdsudisuiadaaiu
ADEINAINAT az@i’ﬁLﬁumsﬁmﬁﬂuﬁmmﬂ%’uLﬁﬂué’miwnﬂilwamaa
mmﬂﬁp\humiﬁuLﬁﬁuﬁummgmﬂgmgﬁ (Primary standard) Wag
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YSuifiey VFC i Juil  audl HALHUNS ManeLee/5uIe9 VFC
gUNA ANNATBIBINTA WALVNIELaBYBY Orifice LHud

0 Danswesiold dszan 3-5 widl Tufindrannunaenmai
W1 Orifice (Pressure drop; AH) g1usnunsuafiasfisaiu Orifice
LaZTURNAIAIINNAB NI HIUFUINNTEATENTDY (Py) 87u3N
wunfitaes fiseiy Pressure tap T§tua9nIzmBnIDg AuuunpIN
ufindl 3 Mawuan 3.

0 Yanowes udrnwnusuniunsivazaseinmawsuduasly
wdsiunsnadunaudneiiu auasUNNLRL

O Dawawmas wdniuen Orifice pANINIATBILALGTIDENS

3.2.3 andunisiiiudoadno
0 feson3oafiusegng TSP ‘[ﬁa@j‘[uumizmu uazfame
wInelviuy wetlaeiulailiaTadu
O T 'nseeunsssuunzunss miunseamsnses laslvinassinu
il#fdegnsdu davnszaunsastit ugafuazunse uasiidy
nszaEniay  asradrgaidandassninsuaimeiiviadsiufindas
n3lviazasena (nwil 22)



O T 'nszansnsmienay wmsuiiuiindnsinisinazedeinia
Tup3sniiufindnsimsinasesennid wazdonanfufsgivaodio
24 Flug

0 Deawdeafinfetng tufinnasuiuieios gumgll aAnung
2999IMNA WRT MNLIRdeNUSalagTaY

O °W1%um%'aoLﬁuﬁaaimﬁﬁqﬁﬂiaimuqm"mwm{lwamaa
gamd BitufinArananasnafiHusuINnsratEnsesioufiy
#1989 (Initial filter pressure; Pgy) MILUNTTATE " 1a Tapg1ua
Nnansuaiitaesiisiaiy Pressure tap fiagléidurnszmunias

0 dieasuimuananfivfedns Tiufinnaeismearieu
wazliufinArANNAR MATTHILTUINTE ATENTEIASLUF DL
(Final filter pressure; Pgg) AILUNTZATHE “TAR

0 1nN92A18N9898003INATDY  WUNTEAIBNTDIATINTlenIN
WU Tﬁﬁmﬁﬁ@m%mﬁu

0 T'nszansnsaslugedy wisdnaulyiinssiiedeiives
UirRnssialy
3.3 NISSIASIZHA29810

3.3.1  AUIUHIUSUIASONIA
1) AuonulSuiasamnaraSeoliudoagio TSP Aluliaunsninouay

nasliagooanad

O hdeyanamad$uidisuainma ww (wwuwasui 1 manuan 2.)
VAU
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U

@
LA

v

doyaznd WNITL AIAIN “PAUSLBIL U Usznaudag

A1 r (“udseTnE v TWUS) m (ANtY) uat b (Intercept) andaya

nansUsufisudnsmslrazeseiniAiasyuaNgaUsuiey Orifice

nludusesvevgaUiuiiisy Orifice wiuiinasluwuuesui 2

MARNUIN 2.

U

AUIUTAIINIG MATBIINMANINIFIUNTAUSLLBY Orifice

(Qsta) HeTUinadluLULWESNA 2 MAnuan 2. Tag uns

Qstd = 1/m*([AH*(Pa/Pstd)*(Tstd/-ra)]1/2 - b)

J

dansinazaseimanInsguangauufiey Orifice Smizaidu
anuARLNAIFEBUNd (m®/min)

Pressure drop tiasnu Orifice fvuheidu #2161 (in. H,0)
gaungizasiuiiey Imbeodu asanasla (@eAnsady  + 273)
anunazaveInFzusUsSuiisy dvieduy Safiwasdsen (mm Hg)
aungAil AMzIAITIU (298 BYALARTR)

ANAUNATBIENMAR NNZANATFI (760 NadlunTUson)

Intercept 91N Calibration curve ‘qmﬁ'mﬁtm Orifice
@nlususasnsUsuiiiey)

AMNHU 90 Calibration curve ALSULBY Orifice

@nlususasnsUsuiiiey)



0 awiudnsinisivazesemad #lunsfivdeds Toe
1) Yuudeigildannszasnsmenan wsutiuiin §a9
nslvareenia (Transformed recorder chart reading; IT) U
m’mnmaammﬂLaﬁﬂmugﬁﬂi:mﬁ (P LLa:qmwgﬁLaﬁﬂmquma
(Ty) law wns

e A
— - * * 1 I
— IT - I [(Pa/Ps) (Ts/Ta)] f2 —

\_ J

P2
LD
T = @fisuldannszasnsiwenan msuuiindnsinisivazesennia

AlEUsuufauda (Transformed recorder chart reading)

o 2 o

V’hﬁ?j’]ﬂ1@1"~?’]ﬂﬂitﬂ’]‘]:}ﬂi’]‘]l\l’)\‘]ﬂm\l o’]‘Vﬁ"U‘]Ju‘VIﬂﬂﬁ]i’]ﬂ’]‘ﬂﬂﬂﬂﬂ\‘]ﬂ’]ﬂ’]ﬂ

P, = anunaemaluusseme ey fafiwnsdsen

P, = aAnunaemAdsmugidseng Smodu fafwnssen
T, = oungiluusssinma ey ssAnaaia

T, = gumplwAunuggma dmiudy svreaia

2) wieaNTNIRIIN1IMaTEsEIMANIATTIUAINYAUS LY
Orifice (Qgtg) ARMIALFDULAY X LAZAT IT VULAY Y Fafaneng

60 —

-

26.745 x+ 6.4039
R = 09933

Transformed recorder chart reading
<
I

0 \ \ \ |

0 05 1 15 2
Qgtg (M3/min)
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NUUILLE WML ANAIN “NWUSLBIL U Fil

4 N\
IT=m [Q,] + b

- J

3) msnInNsivazaseanan i lunsfiusegne Tapnis 1in
AfguldannnszansnInenanituiindnsinisivazesainia (1)
Tufleuiu amsn aeay “NRUEIENIN Qgy MU A1 IT

0 Muduidsanasenanemyed [AuaIaee 1ag 815

IR _— * I
— Vstd - Qstd t |
o J

P

LD
Vag = Uinmsemaninsgn ey gnunadians
Qg = asnsivazesemeanasg i fmbodu gnunafiunssounil
t = nalumsiiuiedte dwiodu und



2)  AuorulsuaasenarinSooliudoagio TSP ﬁ'ﬁaUnsnjﬂoUﬂg

naslriagooona

O hdsyamsdfuidisuainma win (wunwesui 3 Manuin 3)

VAU

O dedoya umsi avas “WiUSIBaL "y A1 r (“udse s

¥ Wius) m (ANEU) uaz b (Intercept) andayawanisuiuiiivy

dnsnslvapmANIAIgIupey Orifice anlusussvnsusuifisuaes

Orifice LaUANA R ULLLNESNA 4 NANUIN 3.

0 dAuinddnsnisivazeveniaiiuiaiesyaliudisy

Orifice Qqorifice) WAUTNARILULLWETNA 4 MANWIN 3. f M3

- p
; Qa (Orifice) = 1/m*([AH*(Ta/Pa)]1/2 = b) ;
o J

Lﬁﬂ

Qq(orifice) = é’m’mﬂwammﬂﬁLLﬁﬂ%waaﬁmﬂ%’mﬁau Orifice fivauilu
gnuAfLuAIsUNd

AH Pressure drop Liias1u Orifice Sivtiaeiu finh

T, gamgiluussema susUiuiiey Imiedu svaieaia

P, ANMNNATDIRNATULTTENNA BuzUSuiiiey Sty
dafLuaTlsan

b Intercept 37N Calibration curve ﬁﬂﬂ‘%’utﬁﬂu Orifice
@nlususesnsUsuiiiey)

m AMNGU 90 Calibration curve #aUSuLiBY Orifice

@nlususasnsUsuiiiey)
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0 Tunisfuiuviydsuinseiniaainnistiudiateainynftu

AMNNABINATIHIUTUINNTEANENTEY (Pg) FvAuauléan A3

E— Pf = [Pf(l) + Pf(F)]/2 —

- J
A

LNB
P, =  anunaeImARiutuINnTEasnsesiimiediu i
Py =  ANNNABIMMATHIUTUINNTEAENTOINDUNUR DL

(Initial filter pressure) fwaeiu dni

Py =  AMNNABIMATNIUEUINNTEAENTBIMANALAIDEN

(Final filter pressure) fvaeniu dni

0 WRsunU28299ANNNAINANRIUTUINNTEANENTDY  (Py)
A % & a_ a @ o X
i Hufiafweasdsen laels  AI0il

Ve

-

P; = 25.4 (in. H,0/13.6)

~N

J

0 AUIUAIAINNAINIANHIUTUINNTEANENTE9a5Y  Laeld

L &l
AIAIU
U
— Py = P,- P; —
- J
A
LD
Py =  AMNNADIMATNIUTUINNIEAENTBNR S Ay dadwasdsen
P, = munaeImAusseIma oy dafwassen
P, = amunaemAfiiusunszaensaeiiinld viaedu fadwnsdsen



0 Au2uazyuiindn Pressure ratio

. )\

Pressure ratio = P,/P,
\_ J

%1 Pressure ratio = 749.0/764.5 = 0.980

0 11 Pressure ratio NAuInule LLa:qmwQﬁ’[umimmﬁ (Ta)
TUilannAdnsnsluazasainiaiusiassundiaiaatiudiaened 14 1y

N13LAUFIBE199N Look up table (Qasampler: Look up table) A9AIBEN

wirufinasluuuunesn 4 manuan 3.

fRBENd : AL ANERIINSIATEYIMATILTRSITEY VFC 910 Look up table
a 1 @ 6 1 a
by gnunatiunisaund

oUnDil (a9Ataldy )

P,/P, 26 28 30 32

0978 1.189 1193 1197 1.200
0979 1.191 1194 1.198 1.201
0.980 1192 1.196 1.199 1.203
0.981 1193 1197 1.200 1.204
0.982 1195 1.198 1.202 1.205

18819 : 11 Pressure ratio fisnuanuld (0.980) 1Widalu Look up table i

a

auvgil 28 avawaify  f9an1slvazese niAade = 1.196 gnuiAfianssewnd

a o

aUvNd 30 avALTaldy  H ﬁli’]ﬂ’ﬁhf‘iﬂ“l]ﬂ\‘]ﬂ’]ﬂ’]ﬂ?%\‘] = 1.199 QﬂﬁJ’]ﬂﬁLNﬁliﬁiﬂU’]ﬂ

9 Y

o

Aaun)d 29 avAnsaidy 4 A5IN3lvaTedeINAate = (1.196 + 1.199)/2

= 1.198 gnuIAALNATFABUNT
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O  A1uuniosasAuLaney (%Difference) 5V NaRIINNT
InazavemaiuiiadezesgaUsuifisy Orifice (Qaorifice) MIBNTINT
Inapaso1nAfiufia3ernaIaaiufet N (Qasampler: ook up table)
Taald nsdsil

%Difference = Qa(sampler) - Qa(orifice) x 100

Qa(orifice) )

ninFesazannuandismuInld iy + 3% w avin
Look up table gnéey wsnldluntsdmuiumdnsinislnazes
amAlumsiusegeld mniu + 3% Tiinsusudisulnddnass
ihdaiiuey Tindaansmiu avadn wWusing
Topimuald  unu X @0 [Qaoriticey/(Ta) ]

AU Y @ (P1/P,)

0 J5uuda1dnsinisluazedainian s lun13iAuaIaeNg
(Qagsamplen) AL IUTRIINSIMATEIOINANIATZIU (Qgg) | AT
WA 1an W3

(

— - * * —
E— Qstd - Qa(sampler) (Pa/ Pstd) (Tstd/T a) —
\_ J

ni
LD
Qgtq = HATIMIMATBIDIMANIAGFIY (ANNNATENEINA 760

faduasusan uarguv)ll 298 avAARIR) Antaedu

anuAfLNAIFDUNT



Qusamplen = 89 IMslnazavemaf g luntaifivinedn Smiedu

gnuALNAIsDUNT

Py = anunawadAluuTIena dvdieiu dafiuasysen
Petq = ANNNATIDIMIAT ANITNIATIIU (760 AaALuATLTaN)
Ta = poungiiluussenia Smbedu ssAesia
Teta = qmwgﬁﬁ ANITHINTFIU (298 BIALARTIA)
0 fuamysaaseinianesalunisifiufiedig (Vstg) 1o
M3
- D
; vstd = Qstd *t ;
N J
e
Vag =  USumsenmasnasgiu dmiiedu gnuiadians
Qug = s nsivazesemeanasg i fmbodu gnunafunssoundl
t = ualunafuieene Sy wi
3.3.2 NISOUNSZAINSDOHAOINUEIDLN0
O anzwiadey "wmSunsaunIeaBnIasnadiuiipg1e
- awdu wimstieundn 50% Tnoauanlailidfsuuda
AU + 5%
- gunfiviesszvdng 15-30 avAzady  lasasuanlils
Wasuwlaaiu + 3 pvAnsafey
0 feusunszasnIad Wihau :am@'@ﬂmm’ﬁunnﬂ%ﬁ
O %anuaa | 'Tum:@ﬂmm%u
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0 AA50RUATITONNTZAIMNTOINDN LAZINUUTUINDDY
@Qﬂmw%u Taemesudilfuretnedu

O  aunszasnIay agwtioy 24 7l

O dleasy 24 49l WiunszasnIasmuuuiiy s
ludsdwminsisly

3.3.3 nasBourinNszaNSaoHA0IUGIaE10

0 Daedesdeiols ateion 2 Flug

O ysuedesdvldu 00000 N3 matlen 4 duns)

0 vfuifisuiedasdedieguiminuinigin  Tasdmin
funinsgiuasdssuandisanimdnianliiiu 05 fadniw
WNLANAINT e nLANN I min utiu

0 dinszasnsasvdafiusegefiniuniseud sdeimin

0 Sufinbminnszansnsss asuusenszans “thaa wstly
muinmanNdniuzesiuazassioly

3.3.4 MISAUITUHIAWIGUTUIDO TSP

ANMNLTNTUDDY TSP (@adn3w/gnunafiuns) = (We-W))*108

Vstd
il
W, = dwiinnszensnseamdaiiviiegn Smivedu ndu
W, = dhminnszasnsseioufiusetne ey niu
Vag = USmnasenmasnasgiu dmbedu gnunadiuns

102 =  mswdasvitaean nsu Wy Jadnsy



oufi 4 nIsassPIaRUAZPROIUIG

.

Tuifiu 10 TuAsou (PM;,) -

4.1 NISIASIUNIS

—_
~—

4.1.1 ASooiionazaunsni
IRS00IUDE0 PM;(_tlalalau (nanfi 23) Usznaudoy

O ﬁaﬁmmﬂ@ua:aawmm\lmﬁu 10 lupsau (A il 24)

0O wawes °ﬁw%’ugmmmﬁ‘lﬁlmmuﬂszmunim (Mwil 2)

0 we3eetfufindnsnislrazedeinia (Recorder) (nwii 3)

O  nszasnsmnas wsuiuiindnsnisivazesenna
(Recorder chart) (mwﬁ 4)

O qﬂnszﬁmu@ué’mﬂmﬂwammmmﬂ (Control flow device)
(MWl 5)

O qﬂnsnﬁﬁy’onmtﬂﬂ—ﬂﬂm%mLﬁuéhaim (Timer) (N 6)

QUNSIIBUT

0 asusfmasin (Manometer water) (Nl 7)

0  u1590fee5 (Barometer) (Nl 8)

2) 1rSeolianazaunsnilurioouijuainis

0 38919 (Balance) NlAMNaziBan 0.1 Aadnsy (M il 9)

0 §gaeradu (Desiccator) fiflgunsniiaaudy “snins
(Hygrometer) (mwﬁ 10)

O wmmm']w‘f‘?u Fan1 138 (Silica gel) (Nl 11)

O AwAuULINLWUY (Forcep) wABUGIY Teflon (MWl 12)

0 geflavfialiila laifiule (Vinyl non powdered gloves)

o

°

WTUNIUIUNTLAIBNTDY (MW 13)
25
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O qewar #AnBd "mIUUSIINTEAENTY (Ml 14)

0 gasnszas tiae “WuuIIgnIraEnIes lasfieazifn
wiutuiindayania wNLRZHANTAIWIM (Ml 15)

0 1A309UseiiuransLaanssA¥nIas (Running number)
(il 16)

0 nsvaensaslofiu (Quartz fiber filter) 2u7a 8 x 10 12
(MWl 25)

4.1.2 NISIGSIUNSZAIINSDO
1) @S9D dUAI UlJSﬂjd'c)()ﬂSZGI‘]UﬂSOO

0 Tnszaensaslefu (Quartz fiber filter) 2119 8 x 10 912 T
v PMyq

O mwgmmlzi NYIATBINTEABNTEY 12U F9EdnTIA JWTU
“ga9nszasnsasiidsuly warnszasnsacliiseur wafu (Husu
WINWLINSEAENTBIIANNLNNIBsena e liianlHifiuiagng

O  msmvuasi Mueeanssaensad Asmuuasi (Judia
i asiewariBenranszaungee wu Tildinssasnsas siavey
NITABNTDY UWALSH punseamensay tudu

0 U5eiiusi vanslaanIsnsnIavfiieiaIostssiunanea ad
Frundanseasnsay @i lilHiudet)

2)  NISOUNSZAIYNSONOUITUEIDLHI

0 ANMzwindsN WSuUN15aunIemensanauiufiagng
- anedu winsiieandt 50% lasauanldldiisuudas
WU + 5%



- pungiiviesssvin 15-30 avAady  Tasauawlali
WarsuLUaIAY + 3 avALTaLEY
0 reusunszasnsas Tiiana cenndgamnusunnass
0 ddanuaa T Tuggeenadu (Baneaiigaanasulianng
zwdsuan hisuiiuie  wnsmileufigungd 150-170 aven
wardy  Ussan 1-2 Halae wiarindusn i lnails)
0 2enszansasuudueeasggaaudu Tasnesduild
\Rusnenedu
0 sunszasnse sgwilen 24 Fala
0 fieasy 24 Falas 1 'nszawnseclugedy wazfivlilu
fgaanasiudn 2-3 Falaw ielifinsgarnadulugsduaneds
Famzazis mndesinszaenssaluieasilansealy Limsldfusile

Mdulanzaunszaneniay wszaaianistuiilaulé

3) naIssotHNNSzaYNSdoNaUIiUEDHI0

0 Dawndaetenaly aehedos 2 Falug

O YsueTeedslidu 0.0000 n¥n meiles 4 fuig)

O ﬂ%’uLﬁsmLﬂ%f'aﬁoﬁmﬁuﬁmﬁnmmgmImﬂﬁmﬁnﬁummgm
Jrdasunnatvarnimvinduliiu 05 Aadnsy winuansisanil
Taniannsdsluiuiu

0 hnseaenIseiiinunmssuudsndaimin

0 fhuiinbminnszansnsasasmugedl uaczseenseans “thma
Rl aTalal
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0 1 'mmmnsaﬂuqa%ﬂ wazigaBuAInaINIauAULUY
NTeAIENIININAN MSuTufindnsinisivazaseinia 1 ¥ lususe
NTraE " UIMa WaweseN wsuiusietieiunia winsdaly

4.2 NASIiiua9dE10
4.2.1 fanuenaiiuaoabgno PMo fuussgmaa
mMafvunaLiuEeEe PMyo Tuussenma Toevialuasivun
TiteemadeimeAreaaIaaiufintne ”omnﬁuﬁuaﬂwﬁaﬂ 1.50 LNAS
ueilsitiu 6 was Sennnaiiacligaienduazaasaniudnluse vt
Hoemilsfemunmisiimanisalitasiianais 3 0 funiswoofd
Tsumanszny wazaadulylaluneufira

raninruAnolufunasidenoedadoinSooliudoatao PM; o Tdol

0 ashaseaisfiusmegnldiieantu 1aetheiles 2 was
wazatiwtiay 10 wAs nsaNguliiuefaza

0 desnadnenmezeaaisstfiufetnmsegrinean “siiaana
U 8113 ety 2 wiwesANN 9189 eiareiilndwniletes
ndenaiu

O Tusefd 270 aeen savdasmadnenna deslifiazlsinuane
n3lvazesene

0 wisafiusetslimseglnduinnuiivassmmasulans wia
AN

0 #deenmsda PMy aansmunvus Thdadaedasiiuiedng
Tndouuidsafinind A wazTuauuirmaiasiianudniuaes PMyg

\

Y



4.2.2 nsUSUIfiBUIASEOIfiUGDH10 PM,, slialaloau

a @ Y 1 a a G4 [
wseuiufnge PMyo oilalalign arflgunsniniugndng
N5lnazede @ (Volumetric Flow Controller: VFC) TunsuSuiiiny
wInafiuaEn FadunInTia auANgNFBITEIANTNL ANERT
N5LMaT898INIAITITEY VFC (Look up table) MHIUNNTSUSEIN

¥ Aa

NWNAR U DIUNIWDBY Critical venturi ﬁﬂ[ﬁﬂ[uﬂ’]iﬂ’)Uﬂ‘Nﬁmi’m’ﬁ\lﬁﬂ

e

2890 MALATBIALFIBE PMg
’[umiﬂ%’mﬁﬂmzoﬁLﬁumiﬁwmﬂ%’uLﬁﬂué’mwmﬂwamm
mmﬁﬁmumiﬂ%’uLﬁﬂuﬁ’ummgmﬂgugﬁ (Primary standard) Wag
1#5umssusosangudauds fi3endn gaUsuidfisy Orifice flow rate
transfer standard %38 Calibration orifice Tmﬂ*‘qﬂﬂ%’mﬁﬂu Orifice
flgunsafuszneud ény laun
1. Orifice \unszuanlans L “uruaUdNa 7.6 LU

a

817 159 LHURALNAT ﬁgLﬂmwﬂmﬂﬁmwﬁa 2UAL “UNTUAUENA 5.1
\ufang (Nl 18)

2. Resistance plates unnugununsivasessenia
71U 5 Wiy usiazusuRI Uz Daseiu doue 5,7, 10, 13 uaz 18 3
v38 10, 13, 18, 22 uaz 24 3 (M 19)

dunsusfiunsUSudisy

0 feseszuomsUduidisudegalsuidisn Orifice Taslal’
N3LANBNTDY (MWl 26)

O 2M90HUFIUNIUNNTIATBIDINALKULIN AIATINANTENIN

Orifice MU NIUNTZABNTDY WAZIINNSUSUWBUBENDY 4 0
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0 Denswmasiol¥ dszanm 3-5 uiil

0 asndeansdlwasesermeniszuy Tagldihfladagesmiodn
91n1Aey Orifice warldiialivdavaevie wiusefussusiines
uindanolnnd

O “swnen3salnazeserniafidiunszuent ‘Natnaddiuans
2BILATDY

O sm'«vL%ﬂmiﬁmammamL%amiammm%'uaﬁma% Taeviyuida
Yaviprasnsusiimasiviannmalvariy  “snanslvazaawailuvie
\@eu tnavesnnusiinesiguiliegaseivssduananadluvie
sexnSusflimasyausnuiniy Orifice uazsanuafitaeidnnileyauiniu
Pressure tap T8#U219n32A1NI0Y

O fjﬂul,l,a:ﬁ’uﬁnﬁagaﬁuq ssuuunesuufindaya "wmiun1s
YSuiiley VFC wiu Jufl ol HALHAUNTT MUBLeD/5UD83 VFC aun)i
AMNNATDIDINA WATHNIBLRDTDY Orifice 1Jufiu

0 Danswasiold dszan 3-5 widl Tufindrannunaenmai
W1 Orifice (Pressure drop;AH) 81uanansusiinasfidaiy Orifice
LazIURNAIAIINNABINIATIHIUFUINNTEATENTDY (Pg) 87u37N
W5upiinasifaiy Pressure tap T#Furnenszasnses aslu
wuuwasutufindl 3 nawwan 3.

0 Yanowes udrnwnusuniunisivazaseinmawsuduasly
wdrsdunsnadunaudneiiu auasUNNLRL

O Dawawmas wdniuen Orifice pANIINIATBILALITIDENS



4.2.3 audunisiiuavagio

0 T 'dasunaduazessauialitiv 10 luasou

0 dedumelueisafiviogeld zenn lasvunden Silicone
grease vuuudndu iadnduazessiifisuinlnainit 10 luasou
wiDanuadacli fin wetlaviun1ssilvazasennia (nwdi 27)

0 fadendsafiufetig PM1o Wingluuuassuny uardanfg
wIasluuu WatlasiuldlvinIaedy

O T'nszansnsedlafiu vumzunss "msunszasnsas nens
fuilfiudegnetu daenszasnsasli ugaiuazunss uaziidy
nszAmnIey  uazasIadagaBenrastninsunineiiuinineiiudn
snssivnazaenia (Mwil 22)

O T 'nszesnsivaenan wsuduiindnsinslrazeseinie
Tuadastufindasnmslvazeseinid wazdsanfiuiede saioe
24 Flag

0 Dewedeafinfetng tufinnasuiueios gumgll aAnung
289NA UAE MwwIndaNU3nailasay

0 “wmduedesfiudisdneiiigdnsaiaiugudnsinisinases
g Thdufindianunaeiniafiiuduienszaensaenauliu
e (Initial filter pressure; Pgy) MILUNITATE “1aa Tapg1ua
nusuafinesiieiu Pressure tap ﬁaglﬁ%mwmzmumm

0 dieasuimuananfivfedns Tiufinnaeiomgarieu
wazliufinA1ANNAR I MATHIUTUINTE ATEN TR UFIBENS
(Final filter pressure; Pg)) aauum:mu“ﬁ'\ma
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0 dnszaensspsnainiades WuNIzaEnIasasemieny
wwae Thunfiguidmni

0 T 'nszansnsaslugedy wisbnaulyinssiieteiives
UjrRnssialy

4.3 NISSIASIZHE2980
4.3.1  AWSUKISUIASOMIAIASDOINUGIDTI0 PM;q(

O ddeyanansUsuifisunie UNINLUUWaSHA 3 MARUIN 3.
NP

0 dedoya s niusidol “u Usznaudsen r (“Nls: “nd
¥ WiWuS) m (ANNTY) uae b (intercept) andayawanisuTuiiivy
é’mﬂmﬂwammmmﬂmmgmmnmﬂ%’uLﬁﬂu Orifice a7nlU5UDY
nsUSuisuresyadiuifisy Orifice wirufinaslunuunesuil 4
NAKUIN 3.

0 dwindasinislnazesemafiuiaiesegauiuidisy Orifice
Qa(orifice) wdiufinAradluuuunasui 4 manuan 3. e N3

e \
g\ Qa(Orifice) = 1/m*([AH*(Ta/Pa)]1/2 - b) g
Lﬁﬂ
Qq(orifice) = a“mwmi‘lwammﬂﬁLLﬁa%ummqmﬂ%’mﬁﬂu Orifice iy
gnuIARLNATHDUNT
AH = Pressure drop Lilaw1u Orifice Sivtiaeu finh
T, = gaumgiluyssema suzUiuiiey Smiwedu svaieaia



P, = ANANATBIDIMATULTIENNA suzUSuiey dwiedu
dafLuaTlTan

b = Intercept 370 Calibration curve ﬁﬂﬂ%’mﬁﬂu Orifice
@nlususasnsUsuiiiey)

m = AaMutu 91N Calibration curve ¥AUSULAEY Orifice

@nlususasnsUsuiiiey)

0 Tunisfmuurmysainsainiaainnistiudiateainynfvu
AMNNADINIANKIUTUINNIEANENTDY (Py) %ﬁwmm\lﬁmnmm

— P; = [Py + Pypl/2 —
- J

A

LNB
P = amunaemAfinutuInnszaensasiimiedu dnh
Pry = ANNNADIMATIHNUTUININTEMBNTBIRBU DL

(Initial filter pressure) Avitiaedu {1210
Pqp = AMANARIMATHIUEUINNIEmMBnIamioiufiaL

(Final filter pressure) fivienilu 2

0  WRsunil8209aNnaoNIANNIUTUINNTEANENTY (Py)

v v
a °

il Wufisfunsdsen leeld asdsil

f )

P; = 25.4 (in. H,0/13.6)
. J
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0 AUIUAIANNNADINANNIUTUI NN ANENTBNRSY Iﬂiﬂ‘ﬁﬂﬁﬁ

>3 g

AN

— P1 = Pa - Pf —
- J

A

LNB
P, = anuneeMAiiuuInszasnIasede Smihudu fadwnsdsen
P, = @anunaInAusssInd Sniodu dafiwesdsan
P = anuneemaniususnszasnsaitialé fviiedu Sadunsdsen

O Audnuazyuinan Pressure ratio

Pressure ratio = P,/P,

L1 Pressure ratio = 749.0/765.5 = 0.979

0 1 Pressure ratio iduinildl uazgumgiluusseama (T,)
TUilannAdnsnislrazasainianusiassundiaiaatiudiaened 14 1
N13AUFIBEI99IN Look up table (Qasampler: Look up table) A9AIDEN

wdnfuinasluluunesy 4 MawuIn 3.



fRat M5 ANERINNSInaTeYaINAfiuiiasezes VFC 9an
Look up table niiuiu gnuiafiunsdauni
gaunndl (esAlaLde )
P,/P, 26 28 30 32
0978 1.189 1.193 1197 1.200
0979 1.191 1.194 1198 1.201
0.980 1192 1.196 1.199 1.203
0.981 1193 1.197 1.200 1.204
0.982 1195 1.198 1.202 1.205

18t19 11 Pressure ratio fidnuanuld (0.979) 1idalu Look up table i

o

qmwgﬁ 28 avABaLdy ﬁli’]ﬂ’]ﬂ‘lﬂﬂﬂﬂ\‘]ﬂ’]ﬂ’]ﬂﬁ‘%\‘] =1.194 gﬂU’]ﬁﬁLNﬂ‘iﬁiau’]ﬁ

a

o

aUvnd 30 avALTaldy  H mﬂms‘lmmaammﬂ'ﬁa =1.198 gnmﬂﬁmmﬁiamﬁ

9 Y

o

Aaun)d 29 avAnsaldy 4 AN MATBIDINIATY = (1.194 + 1.198)/2

O

=1.196 gnuIAALNATHDUNT

AU DURTANNLANG (% Difference) 3513 N8AIINTT

InazavemaiuiiadezesgaUsuifisy Orifice (Qaorifice) MUERIINT

InazasemaiuiadereanTaaiuiiai (Qusampler: look up table))

14 _nseail

%Difference = Qa(sampler) - Qa(orifice) x 100

Tag

Qa(orifice)

35



36

nnSoparannuanasiauIuld Ay + 3% b a9
Look up table gnéiad sl lunmsduIumsaIINs lazae A
Tumsiusaedeld iy + 3% TdimsUsudioulnaanase §
wiuey Tindannsmu aeann “wiusind
Tapfimuald Wi X @9 [Qaorifice)/(Ta) "
UNU Y A (P1/Py)

0 J5uudardnsinisluazedainiai s lun1siiuaangig
(Qagsampler) AL IUTRIINSIMATIOINANIATZ U (Qgg) 1 AT
NINTFIU Tas un1g

e N
— — * * I
— Qstd - Qa(sampler) (Pa/ Pstd) (Tstd/T a) —

. J

A
LNB
Qgtg = SAnM3lraTaseMANIAIFIU (ANNATDIDINA 760 AaAINAT
Usan uazgun)il 298 avAAada) Ay gnuAdiueg
fBuIN
o a9 o -3 ' A ' I

Qusamplen = TN 13 MazaveMAf [ Tumaifiudetng fmiedu

anuIALNATsDUNT

P, = anunewasemMAluusemea dnedu Sadwasdsen

Petq = ANNNATRNDINIATN ANMENINTZIU (760 NadiunTLIen)

Ta = gungfiluussenma Smiedu ssaesia

Teta = undf NMLaATIIY (298 BYALARIA)



0 fwimdSanasemanomualunmsifiuiet (Vsta) 108
AN13
s N
E vstd = Qstd *t E
N J
e
Vag =  USunasenmasnmasgiu dmdiedu gnuiadians
Qug = O nsivazesemanasy fmiedu gnunafiunssoundl
t = ualunafuieene Sndedu wi
4.3.2 NISAUNSZAIYNSIOHAOITTUGEIDHN0
O anzwiadey "wmSunseunNIeaBnNIasnadiuipg1e
- awdu winstieandn 50% lapauanlaliasuwlas
U + 5%
- uvAvieTEwin 15-30 svAnoaidy  lneaduaulaili
Wasuwlaiu + 3 svAnsafy
0 reusunszasnsas Tiiana zendgamnusunnass
O %anuaa | "[um:@ﬂmm%u
0 AR308WUARITOINIZAENIBNEN LAY NUUTUINDD
g’i@ﬂmm%u Taemesufildiusegnetu
O  aunszasnIns agwtoy 24 7l
O fleasy 24 Falas THRunszamunsaemauuunin iawndan

Tusfariminsialy
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4.3.3 NISBOUMUINNSZANENSAOHAVITTUGDH10

0 Dawedesdeioly atetion 2 3l

0 Ysuedeedslidu 00000 nsu At 4 duns)

0 Wsuidisniedasiesodmiminmnasgwlasdminguanasgu
ardasuansngarnuvinianlaiiiy 05 A8AnsN wnuansegand I
pndnnsFo N iy

0 dhnszasnsasiiiiumIsunds sndaimin

0 Sufimhvdnnszaensss asuuseanszans “thaa wotly
muinmanNdniuzesiuazesvialy

4.3.4 NISAIUINUHIAIWITUTUIDO PM;o

ANMNLTNTUDDY PM,, @aanswgmnatiuns) = (We-W;)*1 03

vstd
(il
W, = dwiinnszansnssamdaiiuingte iy ni
W, = dminnszansnsssisufusete fmiedu ni
Vg = USumsenmasnasgiu dmbiedu gnuiadians
10° = msudasmiiean ndn 1fu fsdnsn
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l_ NIAWUON 2 J

wunasuiufinnanasusufgula:zNIsAIUUHIIASNIS IHagD0DIMNIFA

"HSUIRSRVIFUGIaE10 TSP i liliaunsninouAudasnisliagooaInIf

wuuWasui 1 wuuiufinnanisusuifisuedsaiudiege TSP ilais
qﬂninimm-gué’m‘nmﬂmmmmmﬁ

CALIBRATION DATA SHEET nsiil Lifigunsaiauaudasimsluavasermea

fisia ol (Station Location)

Juit nan

Yszianiased [ ]1TSP [ 1PMyg

Orifice transfer standard S/N

ANNNATBRINA (P) _ in. Hg gauniiussenmed (T,) — C

mmnmmmmﬂLaﬁﬂmquma (Pg)— mm Hg qmwgﬁmﬁamquma (Ty—C

i o

Wvhidduiuns . 1.
2.
ATWLUINHA
Plate no. Orifice Manometer (in. H,O) Recorder reading (1)
‘VIN’]EJL'WE}

JLULEMLUTMI Y E
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wuuWasHn 2 Luutiufinwan1sAuIusaTInIslvataseInd msu
WA3BLAUAIDEY TSP ﬁ‘lu’ﬁqﬂmnﬁmu@ua”’mwmﬂwammmmﬁ

SAMPLER CALIBRATION DATA SHEET

Orifice transfer standard S/N

Orifice calibration relationship; m = b= r=
Plate no. | Orifice Manometer | Recorder reading () | X-axis = | Y-axis = Transformed
(in. H,0) de(onﬁce)a recorder reading [IT]b

a ; Qsta(orifice) = 1/M*([(AH(Pa/Psta) (Tsta/Ta)] 2 - b)
b : [IT] = P[(Py/Ps) (T/Ta)] "

Sampler calibration relationship (Qstg(orifice) ON X-axis; [IT] on y-axis)

IT = m[Qsta(orificey] + b
r= ,m = , b=




k NIAWUON 3 J

wunasuiufinHanisusuIfigulasNISAUOTUHIIaSINISIHagE0INIA

“MSUIAS0IUGI0E0 TSP/PM4_filiounsninounAudasinisliagooonan

uuuwasad 3 wuutiuiineanmsusuifisuiadoafiuding1s TSP/PMyq
nflgunsaimuaudasinisluazesernea

VFC SAMPLER CALIBRATION DATA SHEET

fisia ol (Station Location)

= (3
.

1IN

dszinme3es [ ] TSP [ 1PMyg

Volumetric flow controller (VFC) S/N

Orifice transfer standard S/N

ANMNNATENDINA (Py) — mm Hg gaumadussenmd (T) — C
Wvdhidduiuns . 1.
2.
AT NLUNNHE
Plate no. Orifice manometer (in. H,O) Ps (in. Hy,0)
‘VIN’]E]L‘WE}

JLULEMLUMUYE
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wuUWasHA 4 LuuTuinHan1sAUISaTINIslvaTaseInd sy
w3Biufngne TSP/PMy, Miflgunsaimuaudnsinisluazeseina

VFC SAMPLER CALIBRATION DATA SHEET

Orifice transfer standard S/IN_ T, =___K,__P,=__mm Hg (C)
Orifice calibration relationship; m = b= r=
Plate no. | Orifice Manometer | Qqorifice) | P (MM Hg) | P1=Pa-Pf | P1/Pa |Qasampler; Look up table)
(in. H,0)
Qa(Orifice) Qa(Saraner; look up table) %Difference

Pr (mm Hg) = 25.4 (in. H,0/13.6)
Qa(Orifice) = 1/m{[(AH)*(Ta/Pa)]1/2 - b}
%D|fference = Qa(samp|er) - Qa(orifice) x 100

Qaorifice)
Sampler calibration relationship
[ ] Look up table validated (%difference < 3%)
[ 1 New calibration relationship
X = [Quoriice/(Ta) 2], Y = (P1/Pa)

fr=___ ,m= b=




gHvgLuLEeEMLUTUMELUWY
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~
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2wl 3 1ASastufindnsinsivazeseinie (Recorder)

Al 4 nszaEns I mSuTuiindnsimsivazesenia (Recorder Chart)
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| a5 aunsalmuANEnIINITnaBa9eINIA (Control flow device)

_5)
)
o)
=
=)
)
=
©
iy
]
5
o)

v

g mwit 6 gunsaianada-UaaIpaiufiag (Timer)
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| i 7 a5usfmasin (Manometer water)
-

N\

® |

| i 8 u15safimes (Barometer)
.
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. amiii 9 138979 (Balance)

_5)
)
o)
=
=)
)
=
©
iy
]
5
o)
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awil 11 15geANBuBann 1aa (Silica gel)

A 12 AnAVLNULLY (Forcep)




awil 13 geiiebila Laifiuile (Vinyl non powdered gloves)

<

awi 14 gawan Al mIuUsIINTEAENTed
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I,l‘_mwﬁ 15 789n52AE AR MTDUIIINTEAWNTDY

l,l\_mwﬁ 16 LAIDVUIEALNNIBLATNILAHNTDN (Running number)

7
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| Al 17 nszaensaslauiia (Glass fiber filter)

g awil 18 Orifice Ia9yAUTULEY
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] 2 19 LNUFUNIUNNSIMATBIBINA (Resistance Plates)

Orifice
Filter

| —

adapter

Hi-vol
motor

@\I i Transducer
8

Water
manometer
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. WA 24 ﬁaﬁ'mums’,‘lua:aawum‘lmﬁu 10 luasau

. awdi 25 nszaensaslefiu (Quartz filter)

o




L

L} mwil 26 n3findeAUTULBY Orifice “miuiATaaiufIBENg PM;,

.

)
o)
=
=)
)
=
©
)
]
5
o)

PM,, Size Selective Inlet

Vari Flow Calibrator

Orifice Adaptor

Filter Holder Housing

To Manometer

d
- Blower Housing, Motor
] Flow Event Recorder
- f
Manometer o]
Y @

Digital Timer

59



60

| AWl 27 MWy Silicone Grease UuUUANAUALBIIWAINAINT 10 uasou
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