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MIWIdATINI IKaveIuna

o - \I'v,‘ | oy - v d & e o
msindanms inaes o 19391 lalfinTesllotadnimsinauyy
) Ry &
posWT (Orifice plate) . TI9IAY ‘ MmurueIHriansnswldan
k] o o 3 e il e R :
AMUFIUANEIYBIsEALTE Sidsma Lnuaieas gusa U Taoiindnmsfinnsondait

FLow

reference datum

T A A A

'|
U

NSNYINT
MURIINYIAY

31}# -1 uaRITzUUMTInfeaTm T inalaolturiuesi®y uuy D, D/2 tapping

PnFuMIVeNUETYR  (Bernoulli ' s equation)  illenfuuifivugadef 1 uaz
wiafi 2 duamalugdl nd ezleh
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P, v? P, v’
Lpttz, = EAirigz (n-1)
Y 2 YT 2

n'nmhﬂnwna'l“aﬂqnﬂ 1; rr}/s
v, = enudweseslnafiyedl 2; m/s

&=
[ ]
<
I

P, = Anuauvesvadlwengi, 1: N/m

—

P, =
zZ, = ﬁ'?’rl1‘a"|nrehremadalum; m.
Zz = zﬂnrﬁfarandeMm; m.
2
g s
Y R.s*
'i'm;l.lﬁ (n-1) 1ilBang z, 525 wuvInaumsn (n-1) ald

(n-2)

desannan p """""""""" ; all] udaifies (continuity flow)

mumﬁmmmﬂnwﬁﬂaa : 9 ﬁma dlefiarsonfiyadl 1 uas
1“'" 2 vmn]n (n-1) HFIWI93 continuity equation Ua=IN conservation of mass

mnmm'mﬂmﬂuuﬁw 7““ El‘ ’] ﬂ ‘5
qma\fﬂinﬂ'mwﬁﬂmaﬂ

e = gammsnaiBaffanes (volume flow rate) ; m /
A, = wwimhdn ﬁqnﬂ1 {ﬁl.ir'umguﬂnmwnma=n}; m’
A, = Wuiiwinda figafi 2 (idwingudnmevesurinesifs = d); m’
A
vineumsf (n-3) a:le; v, = (—fzJ (n-4)
1
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tnaumsh (n-2) 316 (vzz - uf) = E(P,' - F:) (n-5)

unusauMsh (n-4) sdlusumshi (n-5)  a=ld

(n-6)
ﬁﬂ{ il
draumsh (n-6) u.mmad'lu FJW
S —
: =P
1— Aa /A,) ]

ﬂUB’J‘VIEWlﬁ JI179

N (n-7) nﬂﬂm-.r'bm%aﬁmﬂz (volume flow 'W} Fenunlanin

m‘:ﬁﬁtﬁﬁ]nﬂ'l@ 4 m ﬁui'ﬁ"llﬁ"\ﬁ‘mﬂ

Mang R i aamnmwmunmwﬂu wum 1'lnmmwaa'l.uﬁuu Faudaeadl
amﬂ-r:ﬂﬂﬁnmummgmﬁlﬂ Wolwledigarnisinafiuyess  dedurssanionil

(Gunin * A1 discharge coefficient ™ ; (Cd) aansam laan

Cq [—Q"’“"‘] (n-8)
Qidnd

1
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wieramldnamafl 16 uanar discharge coefiicient; (C,) @ miu D, D/2
tapping orifice ‘ﬁaﬁa:ﬁnmﬂumﬁ'ﬂﬂﬁ':miuﬁhﬂuﬁnmwaaﬁn: (B) WazFin
Reynolds ' number ; (Re) vasuasinatiu

Touf B = (%) - (n-9)

i B = wudgninefetie . Lidmiae
d o = e 4
D

Az (n-10)
e Re = fi1Refnc S EUETTET

p =N

L = ANUNUATEIEES RS
ql}n“"ﬁlm {n 9} -Ll;i; AL = e T e e —

(o))

ﬁuﬂﬁw TN o
e FARIBTREAT B8 8

= C,A, X J[(ZQ/T)(F; _Pz) (n-12)
)

and

Jazusumsh (n-12) Il leviin
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Qa = —22__ x .[2gh (n-13)

iy b " 1
Bernoulli  @LNTRIAMNT Dﬁ (Velocity head) lWauwusfius

amMudwiasnInaNIG) (ek ABLEIINAAUFINANGIIYB IV INAI LN

wmeiiined Ui U Tges ‘/f ;

(n-14)

<
[

I

\lesn velocity heac
Pressure) luwniag .

' - i
L AesnInAnuT  (Velocity
) "IW munsndowlnadlaidu

iy

Audansnfens  ew
o Y AIRIRLHBNIN LN th o

- . 3
NaMEUATEu ;. AunuILMMYeImA ;. P, = 1.2 kg/ m
; 4 3
anmunwiveenh ;. Py, = 1000 kg / m

awlerin specific gravity of air = [p—*] = (172)] = 0.0012
Pu.o 1
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Waifiuuddas Anemometer 32léi1 # 1 m.ofaircolumn = 12 mm.of H,0
ngumsh (n-15)  mwsadowldiu

v [ 12 mm.ofH,0
Ww = —X
2g 1 m.of aircolumn/ -

1.2 mm.of H,0 J

=4 1 m.of aircolumn

(n-16)

(n-17)

UM (N-17928

M

J U
Ausfdmimeams oo
o VASDIMUANINY 1Y

InFAMuEKilessnaEa  (Velocity Pressure) ﬂdw‘lﬂ'ﬂnﬂﬂugﬂﬂnﬁu
vesveammlwinuediaeizuia U Aesanldegluguanudusesedlve  (Static
pressure head) '1#37n

AP = pgAn (n-19)
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) AP = anuduvesvedina ; N/ m’
Ah = static pressure head ; m.of air column
ﬁﬂmuzmmrlu . 1 meler of air column =

1.2 mm.of H,0
fauuIINENMIH (n-19) azld

1 m.of air column

1.2 mm.of H,0

(n-20)

e Py = Wssvoyluueiied ; 1:9/m3
P, AW initeveamarluinueiiaed ; kg/ m’
w o= ! Pressure) ; mm.of H,0
?v Y]
FnaumIn B-w} . 1mﬂﬁ1nﬂmﬂum§uﬁmﬂwm

vadlna o ummmming.maaumma‘lvnu fauanslusnetamdmansiely

el AN ENINEL

EATUAEAINLUNITEENUULLATEY p‘!ﬂ&ﬂﬂ fﬂ11“ﬂuﬂﬂﬂ GERLE

T ey

AL TN

nmanaaeaenyadeotszumlylaiudy, Aslsiuds ludas 25 kg/hr Adunsa
flow area = 100% 'lénamimaassfil
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ABLIIMIAIWITL

nnmmaasarnyarayszanlulings, Adladwty ludas 25 kg/hr Adunia
flow area = 100% lAHSMTNARBIRIRL

; *«. 3 =
"ﬁnnn ¥ \ WI/ / anl denuswilosinamuda,
Aunuy ‘ VP, i (mm.ofH,0)
UMM 7! \\ \ 123.0
= ~.3:\‘ -
USIIMYIeE J uF / 887 | 68.0

/BN
H"i‘ﬁm"‘lﬂﬂ‘iﬂmﬂ"lﬂl 03 4 LA H" p 136 F \\-""\
I 083 mm

1.) YWIRLEUENEUEONS

1 (;4")
2.) vwnEuEIgUInas
3.) BanEMEUgRINg

4.) fin discharge coefficient, {C, )

ynglft 01 V f ok wimhdafiyn 2 (A,),
il J J

(ﬁvuﬂwmﬁmﬂ? oouer o’
qm)a\m@uumammm ;

anaumsf (n-17)  wmanuEmesua; (v), leeoi

4.0435 /(VP)

4.0435 ,/(123.0)
= 44 84 ny/s

(“)&
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naums (n-18)  widdanmsinadafnes (@)  ladil

CyhA,

x(4.u435 (vP)

(1-5°)

PNFUMIA (N-20)

AP

Anualn unmnung"luam1
fanuAn gas consta

n (kg K)

PMANUFNRUTV D ‘!F A JWz (specific volume; L)

vpaufiaion lean B fjj

ﬂuwwwwmm
“ QRN

UWE (specific "J'ull.ll'l‘lﬂ] VOIUN 3

| qmﬁquﬂumrﬁuﬂwmmmnu
R = #" gasconstantofair = 0.287 kPa.m /(kg.l()
ﬁu’mmmnﬁ'ﬂﬂnnuuﬁﬁwﬁqmnqa‘imi’u = 2245 °C = 4975 K

unusnasluaumsh (n21) ale
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PO = RT
(100432 ) L = (0287 x 4975)
v = 0.142 mﬂ/kg

AsonfnTURBILLRY LR eU Tennanuduius

3
kg/m
w b o - v o
JUUWITTIRTER HAWNETEH 1'"““
n (n-22)
a
Wwa  22020909m = anTuan T \eRin i

------
............

ARLTINRY I ESaudfwYnNL

AUL INENTNAS
IR TAUINVINIRY

. demmsinadansvesufiournmasnyadssyszamluliuty, Adliis I
8aT1 25 kg/hr AU flow area = 100% Hfuviiy  0.866 kg/s

4 &l
unudasluaumsn (@22) lage
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MImANERKIHKYasaRmMa lwufanewddesgduisenmed

, | o &
NMIWIAUWRU LUK B 28" Ussugussmeanu  sunsavitldlay
AITUDINANUTUAUSTTZNI I DaTE anuiuliluurunses (filter mat) Ay

- ! ' - -
F1NATIBILHUNTBIN INF NEIRe  NUSIMMIeen

VOIUNRFUITIMANI BT LAt N0 0N INGs -ﬂ'lmmmsauuunma (filter mat)
WAznINsed (bag fille ' wlKYBIDRMA luuiaTian
dd sugussimaiafG gt leaannas \ WY naalImeRMARILTIUY
lalnsuuda ufminagil e 2 sSHMA Mudssmadunnne

LS

\
i
3 \ Rl Famsmenamwuin

| s
NITUNTFILINA BuUPE 76 ,,

y

vaIUMATINITORIIOM LR
1.'1‘1 r
.mﬁf_'n

;‘ 4 _:ﬂ'_u_,”-a :
Jgﬂjﬁ} =4 B, Plo

0 - (v-1)
e ( n‘wmu'limlmnum'luunnnauﬂanuﬁuﬁmmﬁ mg/ m°

( u£ %lm’ﬂaaz]mny]mmﬂﬂa I'.I‘I.I.H‘I-miﬂd n'lg.
) SRRV 1A

Tauflanaveseymefignaniivlddoudunses (fiter mat) mmmﬂw:m'lﬁ‘ﬂn
nmsdeTuHUNTesf azeran ewiammasealuFomuaalaulfiad ssfanna fidedn
‘Mettler Toledo AB 204’ 83L3HN Diethem $1ie  udiufinAuiylifedluaveen
VINUIRYBIUHUNTBINBITINIININARBIUR? a’wmwmuwﬂﬂqnﬁ'mﬁmhuqa
N384 (bag filter) MansoR I IeaLATiRrIMwIUUHwNIsmIsesRTTon Idanms
ﬂﬁmqamm'tfumwm (shaking) Lﬁﬂlﬁnwﬂﬁiﬂagﬁqnnanuiﬂﬂuyﬂﬂfu‘lﬂﬁm
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MIRVDIOUMNA -fﬂvnnm‘mﬂaﬂalmu’ﬁ'unfn{ﬂu‘iﬂuqqmmﬁa'q.mniﬂagﬁ'numn
WAIINA LA AT URUH MU UNTBIUEY  FainlumTI TS AR AR
1 nqm;mﬂhuﬁ ariauld spgusssimmazyiinsia sy BIDUNIAINUHUNTEY
T[RRI ﬂﬁn-‘fmﬁmﬂwnauﬁunmqﬁ'l'ﬁ'ﬁ'mﬁum}mnmnuﬁn‘:‘r‘auﬁauﬂa’nug’
yssmmisuiinnuwineu tﬁsﬁnuﬂﬁuﬁumanfuﬂmwn_i’u (w) Wwinnu 0.18
WAs AWENT (1) WNY 0.30 1as uazlinnumul (1) Wiy 0.02 was  aoiuazle

(v-2)

puddaugusIImAmINTOW |6

MFUMIh (1-1) lapss hethanmsfuade 1

201195 -"—F‘

11n1mﬂﬁaatﬂu ey g, na' 'u@

flow area = Iefiapanaassniil o
TYENINGINS

#AIUNUY flow areay (%) | WI8UYIBUMAINUAKNTEY; (mg.)

ARNANAREU L) V] RHot

o .
NAUMIN (3-2) MansamdFinasuesuwdunsedldnn

ludam 25 kg/hr Adumma

v, = (wxlxl)

(&13)(0.30)(0.02)

Il

1.08%10° m

I



121

unwsasluaumsi (p-1) 11""1umrhmwﬁmmlmams‘n'mluuﬁlrﬁuuﬁiaug'nﬁmmﬁ
eaa

L
AULINENINYINT
AMANTUAMINAY



ManuwIn a
mammanuanguidslnlolaan

1“1'1'111":1ﬂ 1NN’ 'I-I.Ht'ﬂl. h / A l!‘ﬁﬂﬁ‘i"ﬁl‘lﬂiﬁi'iﬂﬂ'l"il!ﬁﬂ UANAINIVEY

szevvaana luinueiines :- FL r AT A ununmiauvmuummnmﬁ*ﬂ
w

unwmth WRIRITUMIAIN Y

m’\mﬁramnﬂﬁa (Velocity

yaa lwlnaunuusiinmseen
suvesvesnalulalaaillitgant

ﬁnm*:n:mmfm: ‘ : / \ \- 12 ltg/ m’

(m“c.1aun) fm g - \:\ 1000 kg/m’

Pressure) fiinlsa1n

o= : 1.2
i1 Specific Gravity of air ; 3G : = —gj = 0.0012
Y. 100
némfe A 1
N

ﬂﬂﬂﬂﬂﬁ%ﬁﬂﬂﬂﬂﬁ .
A9 a\mmm}n{ )

1.2 mm.ofH,0

1
= (1um—1.2)x 9.81X (‘U’PX—-—J
1.2

I

8165.2 (VP) (n-2)
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e AP = anwsugyiiclulalaam ; N/ m’ wia Pa

(W) = amuswitesninamua (Velocity Pressure) 1asufia figauldann
AMNFINANEIVBITTALUYBIMAI lMKeTaeT . mm. of H,0
Ah = #i1 Velocity head : m. of air column

- 1. T L 3
Puo = fmu“muﬁwmm'ﬁuﬁﬂmuﬂumaf. kg/m

- : o
Wigannaurve 1 e s | numaaanﬂad"ilﬂnau 189N
AMUFIULANFIVBITE0 LA mﬂwunuwmmﬂ'ﬂﬂau
MailumsfuImies )0 “qwawaﬂﬁiwmu
fA0HINIAIUI
T L e, b 1 [ -l .
INMINAssHIURHEEE SNl Juvs ludas 25 kg/hr Aidumi

,..—_

flow area = 100% | Y
- lmﬁqumﬂ 781 T, = 224.5°C

qmnnmuﬁuﬂagu ﬁﬂ“ ﬂﬂil1fﬂ1@ﬂﬂﬂﬁ1ﬂ1‘n’ au; T, = 188.7°C

-l H%ﬁ A B8 Tmgor .0
Wﬁ%ﬁﬁ%ﬁ%’? T8 & El

P

224.5 + 188.7
= 206.6 °C
2

I
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qmﬁqﬁmﬁwaeuﬁﬂﬂu‘lﬂﬂﬂau .

e Tn =
- o - v '1 I . o
T, = gowpiiedsveuisiouivdmmahueslalaaw; °C
J - ; [l
T, = snnpliedvvesuiaiouiuinunsesnanlalaau; °C

- ' . - - w
vnaums# (a-2) Avsonmanasuguiinlalaswismanasyuld

fmuald uiaious

Faiuen gas constant ) kPa
IIMANUTFURUTVEI | NATIIWE (specific volume; L )
vasufaianldan ﬁ‘“ _ \\

(7-3)

e P = "_\u‘
v = ""J m/l-:g
R gonstant of air 5 , 0.287 mm"/(kg K)

ﬂ‘UEl’J‘ﬂH'VlﬁWEﬂﬂ‘i

11nmqmunm‘ﬂwaauﬁmau1uh ARY ; = 206.6° c = 4796 K

“““WW‘TMFF‘?EU NW\’J NYNA El

(ﬂn.axu) > (ﬂ.za?x-ws,ﬁ)
v = 0.51 m’/l-:g

1 1
R AT P IOt £ (o Py = (;) = (—) = 1.96 kg/m3
0.5
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HRITINMIMAREY ;AW IUMwYefadeow; p, = 1.96 kg/ m’
auminse i ; Puo = 1000 l:g/ m’
: Pg 1.96
i1 Specific Gravity of gas ; (SG), = = |—] = o.0019
Pu,o 1

oA -
nanne TIFIT'IIJEG 1 rof e
- R R
INFUNTIN [FI-"} iy onTeaeY P!

\\\ 1 m.of air column
3 X
3 ’. . \ 1.96 mm. an (o]
, 1 :'
33.1X —
1.96
S nmsenyadapdssumiy ey luee 25 l:g/hr Adumia
flow area = 100% 3 TINUAUFTY 'lu'lqs'[ﬂﬁm'rhnu 1653 kPa

ﬂﬂﬁl’J'ﬂU‘VﬁWEﬂﬂ‘i
ammmmm'swma d
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START UP

!

| Setup the Measurement §

N Y

Mo, crLosepown

- & -
Iﬂ'ﬂ -1 WHWWULERITUABUNTY NUVBANTBIIUATIEN
NIINIEILTUINVD EI‘I-H‘I"IH
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NITIWVUINVBIEUNTN %-& BIFHWRNNTITANNIENLUY ﬂduﬂdﬂ“ﬂﬂﬂ’lﬂﬁtﬂﬁEH‘HH‘]HU“'.IN
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ANEMURIFDINIYN HRYBINMIANNITNLVBIUFIVUBRNMIAVUIAAW % TMINBIUHE
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gan u"ﬂ\ﬂ“’-ﬂ a3 Hﬁl'ﬁl ﬁdﬁj-“.l H"Iﬂﬂt&ﬂ"lﬂuu ‘]I“i"l UIUVE ﬁ‘*ﬂﬂﬂﬂ JHUAYIAE 21“1' THEUU

:- M J R - L g - ot J

AL ﬂ“ﬁlﬂ‘iﬂduﬂ?iﬂ'lﬂﬂ"lﬁ'lﬂﬂ'fl.l.ﬂtl.'l‘lﬂt‘l-ltﬂﬂ ymsnToluminensy - @il
: i ¥
fudszneudy 9 a9l

1

3. AU uIaNaALRSE

: muﬂauﬁwmwnanu‘.m

. AU UAAURILAS DS

J e B 3 ‘ [
I-FITEIHJEI'JI.ﬂﬂ:ﬁ;ﬂﬂTﬂT:‘i’\ﬂll“1ﬂ1lﬂdE1*ﬂﬁﬂﬂdnﬂ'ﬁ fiTai1 ' MASTERSIZER °

i

5L srauUwa ( Small volume sample
presentation unit) —

Mastersizer opftical

measurement unit

¥ w W, § - W
. FIWATUITHHAR LA Wara] Wuduniudaysan
, d ey
UL TN IAHANILER, ‘ Malvern mastersizer
tulumsdiu

M 92 usassuileudasthueseymn
(Small volume sample presentation unit)
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R 3
&l .'f.’.ll

. .;. LY ""'I"'.'i““ 4;

’, 4

-l ! - = -
E'IJ‘I"'I I3 WERNE ﬁ']l'lﬂlﬂ"ﬁ-ﬂllﬁz;]ﬂﬂqm Hﬂ?:ﬂﬂﬂﬂduﬂdﬂuﬂﬁﬂ‘tﬂ
(Mastérsidigr -oplical measurement unit)

dy =

- 5
JUN 94 UERIEIUMUSTINANAUATULEAINE  (Computer system)
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klabeers Mashersirer | DEFAULT. 1]

K e ,’?
AUYINYNINYINT
ANNTUURIAN

f +6 ugnaeinsdelauTiy  (Mastersizer system)
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dmiumusioudethieumafiezlFinnsimminsznomausseymauue:
1 Enauivindwdoharoaluinnefieiouly  udSvhmudaeies o
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STEP1

1). Wasindnaulszusnauszuaninadoneufaned laolilusunumenuad
fiifein * Malvern

2). Aaeindnauiifalaaussinnddass UUBIURILUERNA

STEP 2

1). Wwindus planz chamber Uszanod
1.0

2). \Waaindlud visanlinuaudatla SN

STEP 3

1), \HenauRaineTuanIra Malvern Mastersizer ' UARITY #@IU
UszUIRHALRTI s

2). \Rendnds L BE: faiaef8auis click mouse bution (#®

m_ T R —

Tha
fhmmam !l

button Bna%d  ReMTAATERNINTzNEINRIBIBYMAlUTABtIRUIY

EﬁﬁﬁﬁEM%m STEP 3 liauin3es

wlile ‘an ‘SET UP " fifiylisnam

Sﬁﬂ’m\"lﬂ WURINEAY

1), Bendnda * #RUNS ' vuminenesufamedioms click mouse button W
adeninnafifieslw rwn dludedmils g

2). natly ‘F12° Watiusaadenfideanslilumiasanud

3). iienfn@ * Set up - Analysis ©  LuIBABNRUABIFILMS click mouse
button (A3899:¥Ms Setup - Analysis usswisufiazyham

4), ﬂﬁhadﬂwuuwﬂﬂmﬁmfmé'uhﬂnma‘ﬁ"'uniuu'li'mulﬁ'ﬁ: e L
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P . |
fiey 9 iNaIlu recirculator IUNITAUNABINT Fauumbhapszuanstennu
* Instrument ready '
- i -
5). naty ‘Cwl wioninjy ‘s’ wIenzhinmslansinensnerneyes
pum ANuf
- " ¥ E v = &
PTRTAINY 'mm:m.iauumamwnqmgmﬂ*r;nmqﬂnqumwﬂ-m'nua:mamu
- ¥ L] t ¥ L s
Jleudnthevessumanaunnasa uaznaty * Cid ' wisuiy
tu ' ¢ walREuRduRwme ST clear ﬂnqa'[ﬂué’nluﬁﬁ

"Ill'll 84 II‘N-J’I"I AasIUIuean H“I‘I"Id

P . .
NIENTHURENTIATE Ak JULL .' ' . Iﬂ"ﬁ'll.ﬂﬂ-'lfﬂ"l?ﬂ1-‘i’1[l'ﬂ“‘1ﬂ

Sample Details)

2. _ System Details)
4. FIUURNINTITI FuneiuwInue 0y 1 (Histogram Result Table)
5.

. - '\‘J i &
FnuaaINTIWNA T dRLUEn WUMATeIeuMA  (Histogram Graph)

AT 1 4 i
LN

1. FIULEITIL ARSI RaE U RN e te—tsatigle Detials)

- — e A ‘
¥
Sample P08 GASAM
A ) : oo 4 B Pl
Sample Notex: Test

| iIfld
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System Details : shows the system setup for the measured data, the laser beam
obscuration, the analysis mode and the presentation used in the analysis. The residual
of the analysis is displayed. If any form of result modifications is applied, the details of
the modification is displayed.

3. ULARINAMTIATIEWMIANG
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Histogram Result Table and Report : the analysis result table and report the
calculated size band values and distribution result values. Depending on the form of the
distribution being displayed in the result graph, the values of the distribution listed can
be in band, under-size or over-size values. Histogram data ( “ Volume In% ": percent of
total volume represented by each size band ), the size is identified by printing its lower

and upper limit, in microns, with cumulative and histogram values on the same line

1000.00

A Histogram Graph : depending on the number of size bands used in generating
the sizes. The scale on the left of the result graph is for the in band distribution and the
scale on the right is for under-size or over-size distributions.
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n'r.rf‘hwm“wmmm:mgﬂﬂaﬂ

At maximum refuse combustion rate; R, = 50 kg/hr [ 110.23 Ib/hr ]
Vrnodidhfiinin ; mp = 238 kg
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light dust
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powders  leather shavings
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AINFUMS v
We v = anu§wesnmea ; rr,(s
VP = amuduilesnnanueu (Velocity Pressure) ; mm.of H,0O
il

VP v vp v VP v VP v
0.2 1.81 0.5 3.0 39 | 2525 65 32.59
04 2.56 5.6 4.0, 40 25.57 66 32.84
0.6 3.13 5 s B, 41 25.89 67 33.09
0.8 3.62 6 Bl 42 26.20 68 33.34
1.0 4.04 62 1= 7 43 26.51 69 33.58
1.2 443 4 e LN 27.82 70 33.82
1.4 4.78 ?.9,‘3_":!;; . 45 27.12 71 34.07
1.6 511 68 f| 054;:‘“:34_:'1 wes | 46 27.42 72 3430
1.8 5.42 7.0 97 2 s, 47 21.72 73 34.54
20 | s | 12 #_L«“E?:?—, 96 | 48 | 2801 | 74 | 3478
2.2 600 | (“i4 11.00 ha‘ 49 2830 75 35.01
24 6.26 f_ g & 28.59 76 35.24
2.6 6.52 Q 21 ﬂ] 51 28.87 77 35.48
s 28.87 78 35.71
*29.15 79 35.93
54 | 2043 80 36.16

o

i 81 36.39
6 82 36.61
38 7.88 9.0 1213 | 310 | 225 57 30,52 83 16.83
4.0 8.09 92 1226 | 320 | 25 58 30.79 84 37.05
4.2 8.29 9.4 1240 | 330 | 232 59 31.05 85 37.27
4.4 8.48 9.6 1253 | 340 | 235 60 31.32 86 37.49
4.6 8.67 9.8 1266 | 350 | 2392 61 31.58 87 3771
4.8 8.86 10.0 1278 | 360 | 2426 62 31.83 88 37.93
5.0 9.04 11.0 13.41 370 | 245 63 32.09 89 38.14
5.2 9.22 12.0 14.01 80 | 2492 64 312.34 90 38.36
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il 74 uamsrmsggdsiesananuFsanulutase 90°;
(round elbow 90°)

mg:f
:T&‘\( f'zz.'f:':
pilat

A

T
ol
. bt

o T
179N T-5 UFRNIVUIR !N‘ r
N

R, No. of Loss Fuaction
Diamefers of VP
275 D 0.26
2,50 D 0.22
225D 0.26
200 D 0.27
75 D 032
I1.50 D. 0.39
25 D 0.55 -

Wnes;u JIS B 2311 SGP

? lon Uoil ¢ = e
e Site
[ies vl 5 [ B 0 12 1 1§
Sta [ 0.7 272 | M. ik 8| 1es2] mea| vl aes]| ¥5e| w64
D | Hax [23.5]29.0 35 3|%0.4] sy 9| 116.6 o] 18] meE| Mo sao] 0| 409
His. [18.9]25.4 3. Sl4n]| s8y| Tas| ms| mal o £] 162.0] 221] W34 4] W6 40d
sid. [16.1 | 21.6] 7.8 41.6| 52.6) 6.9] M0.7] @.2] 105.3] 130.8] 1552 W4T) 2502 37| 3B M6
™ I ENENE: 5.7] 6.1 56,5 | 107.6] Is0| 158.4] 207.9) $9.2| 6.7 38| HME
Ris. | 14. ; TeT] B [ 2.5 =0.2| 300.7| BSE| W6
T 2 5 L5 5 se| 66| s8] 78] 19
s, :.IHE.-& 87 %0] Yo|" 3 3. £l 3 g| "33l ®a] so| 7] s8] s8] 6w
. 1 3 Ol o [ [ u ]
H 1|7 8| 203.2| D0.2| 3558
e A . 4] NERNERED
: !-‘ — |Gajeojoo]aTy]| 744 g ma| we] @] 23] 157] 4] o) 2] @2 mE
S @ Specilied Slandard
= X5 %35
E= 20 % 1.2
n-{Eag]




M7 16 U9 Discharge coefficient ; (cd)
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Res
| s=10 1ok Ix10% | 3x10t | 5x10%

10% 3= 1pF 1o 107

0.20
0.22
0.2¢
0.6
0.28

0.30
0,32
0.34
0.36
0,38
0.40
0.42
0.44
0,48
0.48

0.50
0.52
0.5
0.50
0.58

0.60
0.62
0.64
0.66
0.68
0.710 -
0.71
0.12
0.73
0.74

0.757 ]

0.5997 | 0.598 5
0.6006|0.599 2
0.6017]0.6000
0.6030|0.6008
0.60130.6017

|
-,)

Remark! This table is given for convenience.

precise interpolation.

0.5970(0.5960| 0.5969
0.597 3| 0.5972] 0.5971
0.5976| 05974 | 0.5074
0.5979[0.5977]|0.5477
0.5932|0.5981)0.5980

0.5986|0.5984)| 0.5983
0.5990|0.5988| 0.5587
0.5995)0.5992] 0.550
0.6000]0.5997] 0.5995
0.6005|0.6001) 0.5699
0.6001|0.6006| 0.6004
0.6017 | 0.600 2| 0.6009
0.6023| 0.6017] 0.601 4
0.6030| 0.6023} 0.6020
0.6036| 0.6030| 0.6026

0.6043) 0.6036]0.6032
0.6051] 0.6042] 0.6038
0.6058 | 0.6049 | 0.6044
0.6065|0.6055| 0.6049
0.6072]|0.6061] 0.6055
0.6079 | 0.6067 u.?.bﬁﬁl
0.6035/0.60720.6065
0.6090|0.6076| 0.6068
0.6054)|0.6079]| 0.6071
0.6097 | 0.6081 | 0.6072
0.6099|0.6081|0.6M1
(.605% | 0.6081 | 0.6071
D.6058 [ 0.6060 | 0.606%
0.6057 | 0.6078 | 0,6067
0.6056 | 0.6076 | 0.6065

op 4] 0.6073 [ 0.6062
a =

It is not intended for
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T -7 UWEAINUFULRIRWIZUBIUHUNTEY (filter mat)

The P15 series:
the ultra-durable filter mats
in filter classes EU 2 to EU 4 (G2 to G4)

.:.":-;, e W Coarse filtgation
H__‘ J 7 . s ————

Dir EMN
24 185 779
P 15/5005
EU 4 Ga

DiN EMN
24185 779

AR
.

The filters e
The P15 series eomprises the 'F;,.tl:rmng %ulu and y=1 contin-
wally enhanced Viledan lilter mats \i— -

= PI5/1505

P15/3505 P15/5005

f 2 P15/1505
”'Liﬁrq-pn‘!: g/mt 100 200 350

10 I& 20

» PI5/2505 —l C up bo 100 vp ho 100 upmlm
e e : o * Manshure resistance ‘Lrj
All the rypes in this series are tough, high performonce prod rel. J'Il.ul'l-idir;.r : % up ta 100 up e 100 up ta 100

uehi, suitoble for filiration in oll kinds of vcdfilﬂl yyslems

‘ ot I i Wil - N "
P15/500 5 is ol used lor hghlou@ v k3 : |I1 A0 2000/40 2000430 2000/20
air in paint spray booths |
The special features of th& P15 series ’
» High arrestance right from the beginning l|1rw§hnu€

e AN TR NN o

* Supplied o3 cu! pieces mm Pieces cul bo customer's specification

*  The high mec e malterial used affers

goed dimensional stability throughout the operational [ife- * Mominal media

time, even when handling lorge air velumes, thus Ensufing velocity QW . e I
dependable operation of the Filler syslam concerned * Initial pressure boss Pa 20 25 30
*  Thanks o the lene hibers wied in the medium » Recommended final

P15 filer mats are F::;Tj::y resislont o chemicals htl‘: I:,c.! pressure loss e 128 0 L
vonls, ocids ond alkalis * Dust holding capacity g/fm’ 380 &00 &00
#  The hiler material con be cleaned by washing, beating
or spraying, and can then be used again, * T vy i hath free macn
Even l:lﬁtr wushmg, B filbes ol remoing dll'ﬂﬂl"ﬂ.iﬁmn"}- by wiluaey wnth inlerneces dus b0 the

ble, thus refgining il technical i-'|l|:r-r1.g properties. The lire st st ion Nuchoations. The
closs remains unoliered correcinett of thene porhculon
Our environment friendly lilter serics for wsers interested in recuings ol #aphcis writtgn

avoiding waste and cutting their filtering costs, conbimation in sath mdidual

fone
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a9 -8 wERIRMAUDRAANIZYBININTEY (bag filter)

PE/PE 651
Polyester Needlefelt with
Polyester Scrim

Weight: ; §50 g/m?
DIN 53854
Thickness:
DIN 53855

Density:
CIM 53 855

Pore Volume:
DiN 53 855

Air P&nnuh_ilﬂy:

Bursting Strength
DN 53861

Resistance to tem
Meiting point:
Spontaneous Comb ;

Moisture Uptake: %uBj e \ dity and 20°C

MED mm Waler Column)
cample size 50 cm?)

> uier permanent exposune

Water imbibition (swelling #&lu “{.{ ¥
DIN 53814 | =

Resistance to acids: -"9# A ant 1o 30% HCI

Resistance to alk *, :;
i

Resistance to hydng
Resistance to arglnh: nssam
Rmunu 0.0E? g abrasion
DIN 53863
gm@\mm %ﬁ%ma d
Resistance to splitting: excellen
Max. change of dimensions in hot air at 150°C; <1%
Rot Resistance: good
Resistance to ageing: very good
Electrostatic behaviour; The specific resistance is
D 53 345 1,0% 10802 em
A permanent anlistatic finish
can be applied on requesl
Width: slandard width 200 cm
Can also be supplied In other
widihs.
Air Permeability: 120 vdm?min al 196 Pa (20 mm Waler Cotumn)

DIN 53887 450 Wdm2min at 800 Pa
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MIf -9 urmsRAmNAITIMgMMNeIMAlULTIEINA
ﬂ'\”ﬂi:ﬂ'iﬁhﬁﬂ#’l“ﬂmnmﬂ"ﬁa"\'.lﬂ'iﬂgﬁ”uﬁdmmﬂﬂﬂﬁﬁi'\ﬁlﬂﬁm
AENA 197 (1 5.0, 2524 ) with 4297-4300, 4322-4323

suedtluam | Ausieluam
sillrveiuasis 2493, i 11 Livfiu FEmrin
finfinfure
gnuAfiams
mfususeuenles - Non-Dispersive
(Carban Moncxide) infrared detection
lulsnaulananled - Gas phase
(Nitrogen Dioxide) chemiluminescence
dneflaeanled 0.10 Pararozaniling
{Sulfur Dicxide)
duazens 0.0 Gravimetric
(Tolal suspendad Particulales)
IlmadiAneeniuaun (Talsw) - Chemiluminescence

T o
NHIHINR usng 'r"

¥

AULINENINYINT
RINNTUUNININY
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OVERALL CYCLONE SYSTEM

HUH?

lwﬂﬁWU?ﬂi
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gﬂﬂ -3 wansmwneessuylolnau



%

(D Galvanized steel sheet

(@ Silica fiber

e

SECTION A-A

SCALE 1:25 | DIMENSION: mm.

SINGLE CHAMBER INCINERATOR

S

NAME

12120

12120

214

L]

v-4  ugaaEvadonriadasn v
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SCALE 1:10

PIPE ASW @ HOOD - CRIFICE 4"
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26
254

JAamaensaiimingay

NOTE

1. THE DEFINITIONS OF THIS
REDUCER GIYEN IN JI5 B 2310

O} | StuE 155 | DIMENSION: T

NAME CONCENTRIC REDUCER 10xB

- . -
zﬂ'l"l -7 UARIMAARTUWIR 10x 6 W

€9k
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\Nﬁﬁ |
El\\\&\ L

i

&

1. THE DEFINITIONS OF THIS
REDUCER GIVEN IN J15 B 2311.

qmmnm NINYINY

@€} | SME 15 | DIENSION: mU

NAME CONCENTRIC REDUCER &rd

Iﬂﬂ %8 UWARIVDAMIWIA B x 4 fia

volL



NOTE
L WALL THICKNESS 4.5 mm,

2.0UTSICE @ 114.3 . AND
INSICE @ 105.3 m.

3. THE DEFINITIONS CF THIS
ELBOV GIVEN IN JIS 8 2311,

ELBOW 90" : 4 [NCH

AHIRINTAUNNT TN 2T [ [

il ¥-9 uanetess 90° wwREsEaudnaria 4 i1 (RD=15)
L |

goL



SECTION A ¢

-

AUYINININYINT

AN TUNNINGA Y

4-215

Type: Reguiar-edge Concentric

AS)

SCALE 1:5 | DIMENSION: W

(RIFICE 47 [NLET

FUR 110 ummamwieusmasis o dumsamadlalaau

991
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64

300 o

| | .15 i i,t
el 40 \ <
———— 0% | e , SECTION A-&
o U,

]
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|
'_—El £RA i

150

__‘30
[

F

NE i 'i—"L | i !

- el inugdueny /L

AAIAINTUUNNINY 1§ O S [ ra o=

CYC. ASL :PIPE INLET PARTS

.J ¥ - e
N w11 usmeTzuwYie o VSImmah lalaey
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1280
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ARIAN T NATITNS CETC T

CYC. ASM. :BODYLCONE PARTS
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U ¥12 uanednduvesnilvlnan

89k
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= -‘“\\‘\}}t\ § ‘ 5 250
4 g""x” 200
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IE j '"gl-[l YIE A (1:5)
s ﬂ%ﬂ?ﬂﬂﬂiﬂﬂﬂﬂi
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Ithi 2-13  UARITSULYIE o duvsdyaeanan e lnau
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HOPFER BGATE

ﬁhﬁ‘" ;;‘. 1
48 'awumj

’QW’]@Nﬂ NURIINYIAY poe=

SCALE 1°5 | DIMENSION:

CYC, ASM :BOTTOM PRRT

ol i " R o L
EIJTI 14 umnmnmn:uﬁmmnmm‘l'ﬂﬂnnqmmmaqmﬂ

0Lk



AR IR INY Ao

SCALE 1°5 | DIMENSION: m.

NAE

CYC. ASW. : HOPPER GATE PART

31J‘i"lJ T-15 UFAITUIRYEY hopper gate

LLE
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T 1.WALL THICKNESS 5.0 mm
2. OUTSIDE @ 165.2 m. AND

INSIDE @ 155.2 mm.

3. THE DEFIMITIONS OF THIS

ELBOW GIVEM IN JIS B 2311

A

w

.

L]

)

¥
@€ | stme 155 | Divexsion: m
3 ELBOW 90" : § INCH

gﬂﬂ %17 uEAstesn 90 wREwaudnaavie 6 #i (RD=15)

ELL
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“HugInenineng
PRIANTUNNINGA Y

Type: Regular-edge Concentric

@ | e 15 | piwension: m

NAME ORIFICE 6°: OUTLET

JUf 118 uansvwRuduesiEY o dumiamasananlalnan

PLL



SYW  PART WAME

PIPE & INCH

FLANGE

FLANGE

YNINYINT

|| |- -

TUBE I-TWSE GAGE
r

W MURIINYNA

SCALE 1:10 | DIMENSION:

PIPE ASW :ORIFICE 6°- BLOWER

J [ [ L 1
gﬂﬂ T-19  WARITSULYE mmunmﬁmumﬁnnaugnmmn

SiL



fl aw%”wmm

oLl

()

¢

NIUURIINY o=

TECHNICAL DATA

Blover Tyoe : Centrifugal fan

Motor Power

3he.

Air Volume 60 m’min at 250 m. HO

SCALE 1:10 | DIMENSION: mm.

BUOWER

;ﬂﬁ %20 maﬁ'num:ﬁnaugammn

9Ll
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255
180

AANTUININGAY [oa [

DIMENSION: Am.

NAME FILTER BOX

ol e 1 e
Elh'l 721 waRdenEmenasdldusunTe

1Lk



[ 72N TECHNICAL DATA
}x:/%\\ welght asprox, 350 9mf
,:Z/ ThICkRess approx. 20 M
o RAN Thersal stability o to 100 °C
: :"?//;/\:\ Molstwre resistance wo to 100 X
SN
%
A
B A PING - 2 oo
: ) j

7 o o e o o o A 7 ]

20

L AUEINENINGINT

RIANTU NI ING I

SCALE 1°5

NAME FILTER MAT

al '
gﬂn ¥-22 WARIYWIRYBILHUNTEY

8LL



255

¥
20
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*—:-—

3.8

y

—-g

; f'__ — = .
ARIANTNNIING

/s

N

SCALE 1:5 | DIMENSION: mm

SLIDING DOOR

J e " ; J - R
zlh'l T-23  UARIANHMINTULINUIMI2aNYBIUNaRIE sliding door

BLL



TECHNICAL DATA

¥eloht approx 850 o/
Thickness aperon. 2.1m
Density 031 oo’
Pare volume 8 %
Ares total 0?2 m
@ | sone 15 | piension: m.
NNE BAG FILTER

i w24 uaaaﬁ'nrm:u.mmmmqam&a
"

08L
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SCALE 1:10
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NARKIN o
- o
T:hun'mr'nL%}dthﬂmmmammmmmﬁﬁﬂﬁnﬂm-ﬂna
- - E A - - a -
lunsAnisensiinisinsasrnmsinsvesunaluszuuldlfiniasfiodanms

- % - - .
Iwauvuesiy (orifice plate) e NN yoaufanruudnesfoimusnewle
PNATFILANAIIVBITZALYBIIBINGS aef jUd U lawldiimisenuuy

- - - oF - PRSI
winvlansIad e Inahl msgenuuULInIeIlaIndaTINg
o
IwaniiTein "FOXBORG

smvealusunsuazlduge

FarwezBuady 9 lumsly

- : b - A

Tuilagiiulusu Jlfdmiumse F0adleindn M InaYeIue)

- i & * \
Inaviiade 9 nilun

&

Emahuuneuu e
F -

fin  levld WebSite %

i ol

riwualw input fAfegluanaz

msRsdenlfinioi
munTan ey anuasd
http://lwww.foxboro.co
YBIMIYNIWIH § 3N Foxbore. Flowmelely Preduct Selection Guide NN
Tsunsudwanuazunzibining 7‘* it awin el fiRensiaveaniesile

WURS o isweagla FaveiimaGunii

luilusunsudeufain Sizing isaeauysdng g Souieoudan
'l-Eﬁ";&'aln"[ﬂ'sunmm:glﬁm‘m ' nm‘i&u 9 dalumsiduniaillaly
i3BalioiasammyInaunueeNy (Orifice plate) vandunsaFiumatweslalaan

watonr BB I VI TWEI N

Fmdumsaasalusunsuildosmmilefiinelu Hard disk winfy 3 MB; DOS 3.3;
VGA Wszeaninfnesluneufaineduu Windows 3.1, Windows for Workgroups 3.1,
Windows NT 138 Windows 95 lapiliuneunisannansii
1. 1dusiu diskette aslunpufained uﬁ".ni‘]nm'lﬂﬁﬁﬂaq"luuﬂu
2. yinmsa$he Sub-directory 1w Hard disk ud copy nn'lWiain diskette aslu
Sub-directory
3. avseum MERiTedn ‘pkunzip.zip Wevnmsitlalysunsy
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4 GonmIWdRTiToin FOXFLOW.BAT' ifedunlfam

5. Tums Run Wa Aiszwumslés inputdata 19 9 seseluil
5.1 Type of fluid
5.2 Conductivity
53 Viscosity
5.4 Presence of sticky, long or firous solids
55 or gas and/or liquid in primary phase
5.6
5.7
5.8
59
510
511
512
513
5.14
5.156
5.16
517 Range
518 Re
5.19
5.20 Measu tamuracy

5 b AR 8113

5.22%Distance of dml.urbames from meter inlet

ammmmﬁﬂmaa

5.25 Factor(s) that most influence flowmeter choice

w R - : .
WAITINUUKA Run Neziindu  winwuiniins  input data Twanzauniely
- - o -
munsndusildimivdenlylulysunsuiifiasiims error wiumsuusAimsunly
- ' F .
fiowims Run Aesalimafoud input data wssnlmaildinanzaudas
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184
FOXBORO FLOWMETER PRODUCT SELECTION GUIDE

RESULTS
**it*******i****tt*t****ttii*****'I'!"I'i'*i****************i****
Based on the information you have provided, several Foxboro
flowmeters may meet your needs. They have been ranked based
on their ability to best meet the factors you indicated.

1. Vortex
2, Orifice

VARIABLES
LRz 2 a2 8 2 2 0 b & & & T T Tt 1222222222222 22 2 2 2 & & &
Fluid Name: = HOT GAS AT CYCLONES =

Tag Number: # inlet 4" #

Reference: * CYCLONE INLE
Type of fluid: Gas 3

Process gas type: .»;. 40

Concerned about fuga e ent £4i
Gas contains sticky, -w;ﬂaf it

NO"lnot applicable)
H‘"v ids: No

N

Method that solids/figeidy/ \\.

dispersed in gas ogéeneous ) ':iﬁrlmn the gas

Nominal diameter of@fpubceds j g: \4\and, 5 in. (100 and 125 mm)

Sanitary clean-in“plg '-\\\\

Process temperaturefex : O E

Compatible with: Sfai

Flow direction: Unid

Meter orientation: AS

Unit type: Volumetric t

Flow density: Density varies =

Limitations on head loqggﬁﬁﬁﬁk%; Feand 10 psi (between 0.2
and 0.7 bar)w 4 0

DEBirEd rangeab C‘t‘}- - veel T — 5

Type of flow withim speci
range: Turbulent ©

Measurement precigion g
requirement : High accuracy and high epeatability

Measurement a ired: Gkéater than 3% of rate
e BV SR ELAN
lowest £l : . LE| t

Flow disturb eg located upstream: None

Distanc meter iflet: N/A @/
Fl""ai'ét rb %ﬁ%ﬁﬁ%qﬁﬂ

Cost facfor(s): Initial cost
Factor (s) that most influence flowmeter choice:

All

For more information, contact:
Foxboro
1 (508) 543-8750.
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ORIFICE SIZING RESULTS 185
VARIABLES
khkkkhkhkhkhkhkddbdhbhrhhhrhdbddbdbdbrdrddddddddrrddddbbdrrrrrrrrrrdbdrdodrdbhedd
Fluid Name: = HOT GAS AT CYCLONE
Tag Number: # inlet 4" §

Reference: * CYCLONE INLET *

Taps: DIST

Material: CARBON plate

Internal Pipe Diameter: 4.0

Beta: N/A

Differential Pressure: 18.00 inches WC

Units: METRIC

Temperature: 500 degrees C

Normal Temperature:
Process Pressure:
Barometric Pressure:
Normal Pressure:

Fluid Type: -
Maximum Flow Rate:

Normal Flow Rate:

Standard Density: : \ '; x
Flowing Density: S 0.451 kg/m3
Viscosity: ; :
Average Molecular W

Average Compressibili
Specific Heat Ratio:

i
’fé,g a

d e e b g gk o ok e e e e R ok R R Rk hhkhkkkhkhkdkhk bk hhhkkhkk ok ok

CALCULATED RESULTS
T _ bhkhkkkk kR hhhkkkhhhkk Rk kA A
Average Compresgibi “Factor: 00
Gas Expansion 'Ll‘;_' _=:3 23

Reynold's HUmber 50508.89

Reynold's Number Norma ow: h 5338.0

Discharge Cnefflcze £ C: 5155

Thermal Corr 258

Orifice Bor Wﬂﬂjw El’]ﬂ 76 mm
Unrecovered soM bar

Beta: .6448
******t**ﬁmﬁﬁmﬁﬂﬁﬁgzﬁ*a LA &R RS S S EE

For mureql
(508) 543-8750
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RESULTS
khkkhkhhkhhhhhhhhhhkb kbbb h b A A A b h b hkkkd kbbb hbh b d kv dr b rddd
Based on the information you have provided, several Foxboro
flowmeters may meet your needs. They have been ranked based
on their ability to best meet the factors you indicated.

1. Vortex
2. Orifice

VARIABLES

ii************tt*i**tttii!#t‘ kb kkkk kA kA kb kb kbbb dddd
Fluid Name: = HOT GAS AT LET =

Tag Number: # outlet ‘

Reference: * CYCLONE
Type of fluid: Gas

Process gas type:
Concerned about fu
Gas contains stlcky
Method that solidsy
dispersed in gag
Nominal diameter g
Sanitary clean-in-p
Process temperatureal e
Compatible with: ain
Flow direction: Unig
Meter orientation: As
Unit type: Volumetricfumil
Flow density: Density va

ot applicable)
ds No

11xe d in the gas
22 in. (150 to 300 mm)

Type of flow withil
range: Turbuler
Measurement preci '
requirement: aggh accuracy and high repeatability

Measurement ;f of rate

Measurement g ﬁ ‘i

Flow disturbarnces located ypstream: None o

Distanc

ot Mﬁim@fﬁw@%
distur th "N/A

Cost factor(s): Initial cost

Factor(s) that most influence flowmeter choice:

All

For more information, contact:
Foxboro
1 (508) 543-8750.
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VARIABLES
i*******tiiiii****tii*iiitt****i****tiii*it**t****tt*tiii***
Fluid Name: = HOT GAS AT CYCLONE
Tag Number: # outlet 6" #

Reference: * CYCLONE OUTLET *

Taps: DIST

Material: CARBON plate

Internal Pipe Diameter: 6.0

Beta: N/A

Differential Pressure: 15.00 inches WC

Units: METRIC

Temperature: 200 degrees C

Normal Temperature: N/A

2

Process Pressure: .01 bar g
Barometric Pressure: 0130 bar a
Normal Pressure: ﬂn bar a

Fluid Type: !
Maximum Flow Rate;

Normal Flow Rate:
Standard Density:
Flowing Density: =2 kg/m3
Viscosity: \, 026 cp
Average Molecula T () Q"""
Average Compressibidli : o '\
Specific Heat Ratio: (3 - Cp/Cv

kdkkk kbbb bbb bbbk d bbb dbd

100 acmm
5§ acmm

ok kok ok ok kW ok ok b o ok

CALCULATED RESULTS -
*t*****i**i**ti******t R SRR AR SRS SRR SRR Rt b
Average Compress “Fi 00
Gas Expansion FaGEor: — 08042

.. \J

ac

Reynold's Humber 5748.18

Reynold's ﬂumber Normal F1OW 3595 0

Discharge Cneffim t C: .6079

Thermal Corr 1.004952

s tminysi-
Unrecovered bar

Beta: .528

****t* **f**ttt*i*i**‘*t***ﬂ:t‘httiii****“ttit*******#
ror o Mol ULV IR E

(508) 543-8750
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* & \ * &
* & . * ¥
e PROGRAM FORM @l SF*CYCLONE PERFORMANCE s
* & RMA :T:.:i_l POTHESIS e
* ¥
**

o — ——
* % | N -
hkkkkkr R E AL ek "t
one perfﬂmance for

A Stairmand's hypothesis #)

*****t*tttt*iit******}

PROGRAM HELPME
{# This program us
particulate reductit
Uses Crt;

»

var
a,Ao,Ad,b,bv,Bo ' : real;
c,C1,C2,C3,C4,C5,C6,07,CB M 0 : real;
dd,dp,D,D1,B2 .1 2, £.9.5, : real;
1, Le,m,n, NagP Ot O O O S SV : real;
sv,t,Te, Ti Al {“ : real;
vel,vi,visc,lﬂ" : ,-}ﬂ’ : real;

:= 273.154T;
SN INENE Y
Function 'Viscous (r:real) : real;

Function Te . : _real; &/
W R B AR Tl ween
begin
T4

: ‘f—T ‘

QWA IU NN

q

{# Calculate value of viscosity; reference from "Introduction to
Fluid Mechanics" 4th edition; of Robert W.Fox, AlanP T.McDonald #}

begin
Ti = Temp (x) ;
bv = 0.000001458;
sv = 110.4;
svl = (BV+Ti);
Visc = ((bv*(exp(1.5*1n(Ti))))/(sv1));
Viscous := Visc;

end;



189

Function diapar (f:real) : real;
{## Reference to Graph from "Introduction to Industrial Gas
Cleaning"” of F.A.L Dullien in Stairmand's hypothesis ##}
begin
diapar := 0.00002;
end;

Function Cunning (i:real) : real;
{## Reference to Value of Cunningham Correction Factor from
"Introduction to Industrial Gas Cleaning"” of F.A.L Dullien
in Stokes'law case ##}
begin

Cunning :
end;

Function Time (vel,g ; 2l;
{## Reference to tHe ;figf, Jel veloeity 4s a function of time from
"Introduction to gt #14]1 Gas Cleanimg" of F.A.L Dullien ##)

begin

end;

Function Density “(dg, qQ,
{## Reference to Stgkefs
"Introduction to Indus
begin

) special case from
aning" of F.A.L Dullien ##}

it e ﬂn

Function GIH (D:re : real;

1l DUV

B “ﬂ‘lﬁ‘%ﬁf‘iﬁmm AANENRL.

t= (0.2%D);
end;

Function GOD (D:real) : real;
{#** calculate value of Gas Outlet Diamater in Cyclone **}
begin

end;

GOD := (0.5*D);
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Function GOL (D:real) : real;
{** calculate value of Gas Outlet Length in Cyclone **}
begin
GOL := (0.5*D);
end;

Function MCL (D:real) : real;
{** calculate value of Major CYllnder Length in Cyclone **}
begin
MCL := (1.5*D);
end;

Function ACL (D:real) . Ieg
{** Calculate value of ALl \Cy¢ s Length in Cyclone **}

Function one
Vvar Le :
begin

*;“:’:%;izﬂ%‘ltﬂ%mnﬁi\lﬂ 12 (e WS

for evalua efflclency'?f cyclone *

"*‘%ﬁw%ﬁ&mmmnwmaﬂ

= MCL(D) ;

= ACL{D],
E := GOL(D) ;
1 1= oneta,b,D,De,HE.s};
D1 := (D-Bo) ;
D2 := ((s+1-h)/(He-h));
Dc := D-(D1*D2) ;
CDL := De;

end;
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Function CGP (a,b,D,Dc,De,h,1l,s:real) : real;
{** calculate value of Cyclone Geometry Parameter
for evaluate efficiency of cyclone *:¥
Var C : real;
begin
GIH(D) ;
GIW(D) ;
CpL(Bo,D,1,h,He, s);
GOD (D) ;
MCL (D) ;
one(a,b,D,De,He, s) ;
GOL (D) ;
(M3.1416* (sqr(D)))/(a*b));
sgr (De/D) ) ) ;

T T (T O T T 1]

*(1/D));
C8-C9-C10) ) ;
end;

Function CVE (
{** calculate val
for evaluate effic nuhx
Var Vo : realf /s

begin , - '
= — ¥ # Fs g;; i
-‘.{G 14*1n(D)))));

= L ——

e
Y 02))) ;

Iﬂ ?b = V4,

1= VG

M;"qummmnmm

Exponent
*}

** (Calculate value of lone Inertia Para er
ﬁe&ﬂi’iaﬂ&‘ﬂ‘s‘mmﬁﬁﬁ QY
:= diapar (f);
:= density (t,dp,Uo,C);
VD = CVE (D,Te);
Uo = Viscous [r};
Wl = (P*(sgr(dp))*vin) ;
W2 = (18*Uo*D) ;
W3 = (W1/wW2);
w4 = ((Vo+1l)*W3) ;
W = W4;
CIP c= W;

end;



Function EOC (C,W,Vo:real)
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: real;

{** Ccalculate value of Efficiency of Cyclone **)}

Var m,n,Ne : real;
begin
C = GP{a,b,D,Dc,De,h,1,8);
y = CIP(dp,D,P,v,Vo,Uo);
m = (C*{y));
z = CVE(D,Te);
n = (1/((2*z)+2));
Ne = (1- {Exp( 2*(Exp{n*ln{mnl'}}}
EOQC =
end;
BEGIN {@e@@ MAIN
clrscr;
Writeln ('#ff **xkkxxx : Tk kkkkEkkkhkkE Rk kR k ko HH)
Writeln (' && Welgl E P ‘pEag! T:\R ediction of Cyclone');
Writeln (° Paffc ~e=-with Nypc -‘--ms of Stairmand &&');
Writeln ('## ***xdxrssxndr fo kg : \7 N KEkk kR kR R kAR R IR KR AR AR R HE 1)
Write (*Please input jalug g diameter in (mm.) ;D = ') ;
Read (D) ; ;
Write ('Please input fet temperature in (C);Ti = ')
Read (T);
Write ('Please input va let velocity in (m/s);Vi = ');
Read (v) ;
Writeln ('##f ------------—— S .~~~ —~——— =~~~ ==—r—————————- #4')
Writeln ('Dimension @ %throughput Cyclone type');
a '-:"-- H D -
b \
& - g
s L (D);
h == L {D]:
Writeln ('Gas In t é {ﬁ:ﬂﬂiWE’lnj mm. ') ;
Writeln ('Gas Inl Width; t ' b:6:2, mm. ') ;
Writeln ﬁg % £ LY OF
SR N‘VE’H (R
Writeln 'jai - JHTB:2, R I
Writeln ('All Cyclone Length; = I,He:6:2," wmwm.');
Writeln ('Dust Outlet Diameter; = ',Bo:6:2,' wmm.');
Vise := Viscous (r},
Writeln ('Viscosity of gas = ',Visc:5:8," Pa.s')
Ti := Temp (x);
Writeln ('Cyclone inlet temperature = ',Ti:6:2,' K');
Q1 := CDL (Bo,D,h,He,1,s);
Writeln ('Value of Cone Diamater at natural Length; Dc = ',01:6:4);
Q2 := CGP (a,b,D,Dec,De,h,1,s);
Writeln ('Value of Cyclone Geometry Parameter; C = ',02:6:4);
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Q3 := CVE (D,Te);

Writeln ('Value of Cyclone Vortex Exponent; Vo = ',Q03:6:4);
Q4 := CIP (dp,D,P,v,Vo,Uo);

Writeln ('Value of Cyclone Inertia Parameter; W = ',04:6:4);
Q5 := EOC (C,Vo,W);

Writeln ('!!
Writeln ('
Write {11
END.

AULINENINYINS
AMANTUNMING AL
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## kkkkkkkthkbkkkbhkhddhhkdbddhkdhrdrdrkbrrdbddrrrhbhbhdtbdbdbddrdtbdtd ##

&& Welcome to program for Prediction of Cyclone
Performance with hypothesis of Stairmand &&
## dhkhkkkhkdkddtdrr b kb r kb d bbb drrd kbbb dbrbddrbddtrdbdrdrrdrdbbrdd ##
Please input value of your cyclone diameter in (mm.);D = 450.0
Please input value of cyclone inlet temperature in (C);Ti = 300.0
Please input value of cyclone inlet velocity in (m/s);Vi = 25.0
A v 7 Sttt S D LD R Lttt ##

Gas Inlet Height;
Gas Inlet Width;

Gas Outlet Diameter;
Gas Outlet Length;
Major Cylinder Lengtd
All Cyclone Length;
Dust Outlet Diamete
Viscosity of gas =
Cyclone inlet tempé

Value of Cone Diamatgh dtfficiva sh3, Dc = 283.7700

Value of Cyclone Ge#i y i : ] 55.1220

Value of Cyclone Vor i .7117

Value of Cyclone Inef¥ 3839

1l gag==rersesrnassna= R m=e |
** EFFICIENCY O \ 97.01 % **

222222 _'*t*i*******t H#
&&  Welcome t#“w' of Cyclone

Performangd with pDOCHES1s of g@Lirmand &
## **t*tt***i*i*t**ti**i*t***t****i*********#t***iit#***t ##

Please :j.nput value c:f"'yaur CyC i dn_(mm.) ;D = 480.0
Please input vﬁm%ﬂﬁ gE ;ba. in (C);Ti = 385.0
Please input value c i b1 i (m/s);Vi = 45.0
R TS SO e SO ##
Dimension of Hi fficiency, i
cas Toior GoallE £°§ s Pep Gy ogpe cree
Gas Inlet Wi H .00 ;

t De

H#i# i‘#*********i**t
1

Gas Outle iameter; = 240.00 mm.

Gas Qutlet Length; § = 240.00 mm.

Major Cylinder Length; h = 720.00 mm.

All Cyclone Length; He = 1920.00 mm.

Dust Outlet Diameter; Bo = 180.00 mm.

Viscosity of gas = 0.0000.203 Pa.s

Cyclone inlet temperature = 658.15 K

Value of Cone Diamater at natural Length; Dc = 302.6880
Value of Cyclone Geometry Parameter; C = 55.1220

Value of Cyclone Vortex Exponent; Vo = 1.7602
Talue of Cyclone Inertia Parameter; W = 1.1870
] s=mrccm e e
----------------- == 1]
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