(Wet  Scrubber)
(Cyclone)

31

(Centrifugal Force)!

(Inertia Force) (Momentum)!
(Hopper)

(Vortex Hnde)
(Hopper)

311

(Tangential Inlet, Axial Discharge) Stairmand
2 31

3.1@ ()
(Vortex)



(Force Vortex)

(Core)
(Eddy How)

v, = vlp(R/ Rlp)n

< < 31 4

n o n
pu)

Py

25D
25D,
COLLECTING COLLECTING
HOPPER I HOPPER
B 2 13
(a) (b)
31 Staimand (a) high efficiency, meduim throughput

(b) mediumefficiency, high throughput&

32



=1 (Free Vortex)

0< <1 (Semi-FHee Vortex)
(Real Gas)ll
05 08 =-1

]

2= EDDY

|_— MAIN VORTEX
=~/ |~ VORTEX CORE
SRS

o

NS

L RV
ok I

S o :

b

W

32
32
(Eddy Flow)?
(§]
312
2
mv
F,=—F
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, kg

<<
I

I
3

( vp=V)
/ d:bﬁ\
Pp= , kgl
dp = ,
TTPpdXRA
c= GRn])
«(Stoke’sLaw)
F = 3apdpur
F =
(" = kg/(m+)

11

R ,m/s
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(Radius
Vortex) (Tangential Velocity )

(Classifier)

32 (Cyclone Performance)

510 ( !
( Faction or Grade Efficiency ) B
T=im, , (31)
T= , %
1= 1%

( Gade or Faction Efficiency )

Leith and Licht'7

Leith and Licht

05

" ntl
;= 1-exp- -2 Gt'Qm-(nH) (32



= , m3/

Dc= , m
= Vortex BExonent
=1-[1-0.669-Dg 123 %

- ' “ o3

t = ,0C

X = Relaxationtime , sec

Pp(dpi)2
1

Pp = , kg/im3
Ct]' =

= , N - /m2

G = (Cyclone Configuration factor)

KK

Ka = a/lDc

Kb = b/Dc

Kc = (2VS+V-H)/2D’
VH= , m3
Vri= (Natural Length), 3
VS=

, m3
% [m(S-34)(DE - D2)|

s 4

33

4

» pm

(39

(36)

C)
(39
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vl VH

(Natural Length, § 1 H
vri
1< (H-)
7 02" |+5-h ™
VU = "(h- )+ 1+- ' (3-10a)
Cy
H
3/
1> (H-)
_ nDl (7D2 (H-hsi( B B2 7D2
VHZ 4 -9+l 4 tal* s .y G0
1 = 2.3Dg(D2/ab)K 31)
d - pc-(bc-B) [s+1-h)/(H-h)] (312
d
33 (Saltation Velocity)

(Upper  Limit)
Kalen and Zenz® (Inlet



velocity),V;

(Saltation Velocity),vs

2
( Saltation Effect )
3 (Grain Loading)
(10grain/ ft3)
4. Saltation Velocity
04 Kalen and Zenz
1 Kalen ad Zenz
=519 &
co(No.of grains);
co 4P ~pf) 1t /
3?2
2
No.ofgrmns = T
(dc- b)
; , ( /Dc)
(314a), (314 ), (3140) (313
vs=o28c0  PIPIE oo x g
(I-b/D c)”
Kalen ad Zenz
15

135
(Reentrainment)

15

7353 myn3

(3-13)

(3-14a)

(314)

(3-140)

(319
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(Velocity Ratio)
(v;/ v leme 15
3°C 258 (J/cm3 0
v (V'/Vs)m
_— ——f‘ £ (316
ft  Correction Factor
6.8
f= 10521 ¢ 3179
fp  Correction Factor
(3-1)
(0 Pp o (glemd)
34 (Pressure Drop)
Leith and Mehta<)
i)
2 (Kinetic Energy of Rotation)
3
4) (Friction Loss”
( iding How)
5 (Rotation Energy)
(Pressure Energy)
(Inlet Velocity
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(Geometric  Ratio)

1-20
5 cmH2D Leith
and Mehta
Shepherd and Lapple®Q
I 2hq
% 5vmo =
Nh=K o (319
Ue
(318 (319
AP =8.19x10“3pfvfN H (3-20)
AP = , CMH2A
pf = , g/cm3
Vv, = , cm/
Nh = (NO. of Inlet Velocity Headks)
K =16 0 (Inlet Vare)
=75 (Neutral Inlet Vare)
1 135
(Reentrainment)
2 15
15
3 10in HD
4 1000°c
5 320 glem3
6
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9
10
35
(Centrifugal-Fan)
David K. Eads00 1) (Performance
Cunve) David K. Eads 2
(Law of Conservation of Momentim)
(Law of Thermodynanics)
( Momentum Considerations )
x= AV (321)
g
X = (Torque) ,N sm
= (Total Mess How Rate), kg/s
vds= (Absolute Tangential Velocity), m/ s
r = ,m
g = , ,m/s2
(mvax) 32



(Angular Velocity)
_P_(“_Z7terabs_PV
s m~m g Q
3 = ,J/ kg
P = ,
GG = ,rad/
N = , 'pm
V = ,m3/kg
, =27tNr ,

33

vas =U.“ Vv =ut-vrcotp
V1 =

Vrcsull A

A

vabs v

a A2 4

A A

Y

u

A

33
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(3-23)

(3-24)

(3-2)
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P = :
3
2- ,vrcotp
‘ (3-20)
w' - * g
Vi = «DN (327)
vr = ,m/s
= ,m
N = , pm
s
; = AEO- AEbcot P (329
AEO (6DN)2
N/
AEDb @Q )
g
5 AEO  AEDb
( Thermodynamic Considerations )
33
(Incompressible How)
AE, = AEk+ AEp= §- CE (329
AE, = ,J/kg
AEK = ,J/ kg
b3 VA
AEp = ,J/ kg

VAP



6E

losses), @

31

,J/ kg

AEt = Wl - 9)

& =l-<P =-77

p (Correlation for P)

Z O O

> %

F,L,M,0=

LF/0
L3/ M
L3/0
L
1/0
L
F/L2
L2

ML/F02

(Shaft Input

(330)

(3-3la)

331h)

31
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BUCkInghal’n F)I -nmern P: f(pyva) D;Ns 1 APIA)g)

pv/iQ (Q/A)2/g (QN/ )/g (DN)2/g A"

VAP VAP VAP " VAP D2
1 1
‘f[ ws AEk AEb AE; A 22
p= AEp’ AEp’ AEp " AE, g (%)
(329 .= AEn- AEhcot P --N oz s A- cot3
S b AEp AEp AEp P
332
., _ AE, AEt/ AEK a'
AEp = AEp AEp U ep’'D!J 3)
(3-28), (329) 332
P AEK  AEp
(Geometric Similarity)
: P AEK AEp y
0 1 y P
y 8 AEX
AEk + AEp
(Correlation for Loss Coefficient)
31 @
(N,D, ) Buckingham PI Theorem
©=f(P,v,Q, AP,AQ)
", AEp
9= vaEp' AEpy 39

(3-34) (335 (3-360)
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1=t L
=0 =l (33)
y
y
(Quadratic Function)
Iny =a+b(lny) +c(Iny)2
36 ! (Power Requirement)
(Fan or Blower)
@
(Power) = 94 (3-37)
motor fan
(Power) = , Watt
Q = ,m3/s
APocIIb = , Pa
bnowr = 1
T =

37

(Cyclone Configuration factor), G
(Nurmber Inlet Velocity Head), NH
(Optimum Design)
(G/NH)
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Samad Sift Lapde Peterson@Ahithy
body da 10 10 10 10
Inlet height 05 o4 05 0533
inet wicth 02 o2 05 028
oulet legth 05 05 065 053
aulet da 05 04 05 05
oydinder height 15 14 20 133
overdl heigt 40 39 40 317
duet outlet da 035 04 05 05
g/nh 8614 67 03B 2.8
32
(G/Nh) Staimend
Stairmand Swift, Lapple
Peterson&W\hitby 34 35
10
 Swift
& / Lapple

34

Peterson & Whitby

Stairmand

anne .

viaved g lnau =03 m.
o 0
QU =37.78 C
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Use
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75
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Peterson and Whitby
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Stairmand
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