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ABSTRACT

The flow characteristics, the beds of bubbling, turbulent, fast and dilute phase, have been
studied in a vertical transport line(7.8 cm-ID X 600 cm-height). The cement raw meals have
been transported by compressed air at various flow regimes.

The effects of gas velocity and solid circulating rate on the pressure drop, bed homogeneity
and gas backmixing have been determined by measuring the fluctuations of pressure drop.
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Capacitance probe has been employed in order to measure the bed homogeneity. The degree

of backmixing was measured using tracer injection technique. The transport velocity has been:

determined from the data of pressure drop at various air and particle circulation rates.

From the present study, the slug breakdown and transport velocities have been found to be

39 and 170 cm/sec, respectively.
velocity,
turbulent beds.

The bed homogeniety of turbulent bed increased with gas

However, the extent of gas backmixing decreased with increasing gas rates in the

Equations were proposed in order to construct a flow reggime diagram in the vertical transport

line.
I. M 2
ARz A AME B AHE QT B
o 44 PG S4E dul 1R EFE
8 TR Ha B

ARG Tl el s
%

T4 AACA e ZEsla glelh v 5] 2
efel] eh4 ARE A4 8 7}i§.L F-871 2/ % o
T7b sl Ay Folvh oleld £EAE B
A 2 #5222t $EH22 “non
chocking” E—‘E— g el Al S sle] Al

C‘orr]
‘fﬁ'f‘&]‘% '5‘&
0 ol 7}7{} A X 3
*o’" gl Al 7MH% S AAH o2 2hA T
_70_

Ao Ak FANRA U 123

19
i

1
Eﬁ_ o

= L%‘* o] zbaFrr}, =i FaAiE o=k B
ol vebde R Y

w4 slugging &) 4bo] o] 91 =<

olel & # A% non-slugging densc 4

gl std el P A 858 o] 2447 E slug
gdade] e YgAEL

i

-dense A& &E2] o]

— 2 L & A 3]
AzL o]} BRAF F ge FFol F
IR F 25l 4

ol
iz ]
o] 4] slug dense Abol] 4 H-g]
o]

B}5tESt 202 M| 35 19821 6%

olel et Aol @3t Lanncau= FCC =&
3in, A A3 151t Fo] F-E3| 4 capacitance
probe & Arg8le] &35 ¢ LA L FHA
a2 Kehoe &} Davidson® 2. slug 7} #leix] 2 <}
A G5 TdA el particulate f5FF F4H
s ol AulE b (turbulent) Folel
mekgl ek
idation 4}g 8-
aA A EFFEe] 1 E2E
shad el

o] ol slel] A EFe] WHEFLE

=%k Massimilla® &= propylene ox-
%35ty 4 Turbulent &¢] »

B
nr EHE A4 48

2 Aels A
] 8l 4] Thiel =} Potter®, Yerushalmi®
%= ul Yerushalmi$} Cankurt?e] 2]s}ed of -7

Heolxl ek

218 A FEL F2 u|d el =(fine particle)
o] gl Aolga FH-& &=} (coarse particle)e|
sjated 4 Canada® ol st ol T4
o},

B oA F2AL
= non-chocking #| o]

Yangg)ol Zﬂ /l] ﬂ‘ 7] %Oﬂ W}-Eg’
4517 non-chocking A f}



AME A8 $UH

Gazt 3744 Aol AA 492z
Y g ok

(1) 2|8tAIDt non-slugging densedt SEnte]

Mol AHA

o AAAAE 5 AR ARE TR
A2 2TT3% E.2 0972 /AR o] 7
lA1¢] vlmy 4% (slip velocity, Ua)e %
o] .09 # Zekn £k

Non-chccking Alel] v18}e] Lewis et al.’¥-&
A% 2 A BAd wE vjny §x Uag
& A 5h et

_[4 (p—pogdr |
va=% 2elg-do. | W

e A AL AR Uadl w3 2A A
&+ A4k

va= (%)~ (12%5) @
7)o Ee=0.97% Wista Vel wistd A
gabe <) (3)7 el Ak

Ve=232.3V:+0.97Ux 3)
B3¢ (Loading ratio), R-& ZAlF%F W.=r
Ad %4 Voo FaAz Feskd ()4 0]
=] =

B
]_5')\_"
fol
ojt

M

|
!

Sl
]

A

S,

W
R = Ve (4)
A (3)¢ Rel wistd Fesk 4 G)7F ==
R = 0.031(ps/0s) (1 — 0.97/Ve") (3)

A7 A Vet = Ve/Usol Hrk
=g Re Ve s AR wFR 4 0]
Ak

ro Wi 1

PgUsl Ve ®

(2) Non-slugging %A} (dense phase)T} slug-
ging S%A 389| AH &£
o] A AL A FEFIAA slug 7t 7
A& 2AclSL & 4 Ak o AA =4
4e AM2 39T + Yok
T @
714 Es € slug7t AiAe 24 @2 55
£ vepieh A @& Rel Wt gels

44 P4as 209

R=tp B (Li-grr] @
A7 A Vesk Es = Agdem AFstdok &
o).

(3) Slugging SEAA IHE B8R FAE

=~ (slip velocity)sd F
4 4335 245 20T g4 U

+¢
Vg V: — V"'f, S,
ot © U= E) ~ Fer @
o] 4 (NE Rel elstd Aejstd 4 (10)0] =
o},

(L) 7tadtel AEE

Van Deemter!V7+ A A%+ o] &2 model &
27z SdA Egold wE tracer = I
Faez ¥ FEAS S olEadl ¥
o] (height of transfer wnmit), Hp 2 43 o}
F(eddy) BALRAT okl Aol el T 4
ok B4 ASCIR )

_C_w_:( I3 *1)+2(5+1)>
Co 20
—l—;-ﬁ— ] an

0 25
1—-5 x
exp 5 He (12)
S714 at §RETo FYF tracer o F&o)
I ox = s Eololw, S olulel Fol Hejd
o}
£z — _ l"’&
=1+ e 13>

E=F sl 5]ubabe] tracer FE HEEHEH o8
g H, & T 4 vk 28y 5 ghel a iy
Wl wek E shsdel demz 40DE
A2 Vel F1 A0 Aeh

HWAHAK KONGHAK Vol. 20, No. 3, June 1982



210 oA F-7 A E
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gravitational constant(cm/sz2c?)

H: height of an eddy diffusion unit(cm)

Hi height of transfer unit(cm)
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U velocity (cm/sec)
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Greek Letters
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r safety factor
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