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2.1.2

1 2528)

(Two-phase fluidization)

(Gas fluidization)

(Liquid fluidization)

(Three-phase fluidization)
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(Bed)

(Gas distributor)

24 Geldart

Geldart powder classification

2.1
(Grace, J. R. etal., 1997)
1) Groupe (Cohesive very fine
powder)
2) Group A Aeratable
(smooth
fluidization)
3) Group B Sandlike 40 < dp < 500
14 < ps< 4

4) Group D Spoutable
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(Hydrodynamic)
251 (Fixed bed)

" (Drag force) (Pressure drop)

Ergun Equation 21

AP 150pU (I-g)2 L75pg 2(1-9)
L = {HPY 183w P2 *3

252 (Bubbiing flicized bed) |

(Mnimum, fluidization velocity;, UJ
Minimum fluidized bed

(Drag force) 2.2
Fd =AP'A =AL(1- S)(ps-P 8)g .22
A=
L=
22)
(Minimum fluicization condition) 2.3 mf
=0-snf){ps-pa)g (23)

L



Rep< 20
(")2(P"-P) dl (Ps-P
150 g\}A £t (1650/J9)g 24
Rep> 1,000
<fidp(Ps~Pg) s  db(ps- Pg)g 25
7t5 .. gs = 245p, '
(Minimum
bubbling fluidization velocity, nf Geldart A h
Il Geldart B Unib Un
(Bubble-free
fluicization) Gelart A .. 1918
Geldart ~ Abrahamsen 11D SR 26
o\
/ Pz
= 334 (26)
np pKM
253 (Slugging  bed)
h
(Minimum slugging velocity : 11§ .. 197 Stewart  Davidson
21
10,07V io (2.7)
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(Turbulent  bed)

254

uns

Dilute phase

Dense phase

2
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Velocity

23

(Basu, P, 2006)

«



Terminal  Velocity

Haider ~ Levenspiel .. 1989 2
‘H
18 0591 29
Re, <04
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0.4 < Re, <500
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255 (Fast flicized! bec)
2.2 Fast fluidization

" (Circulating Fluidized Bed, CFB)
Diltte  phase  refiuxing

(
(Termenal  velocity)
2
1) Cluster phase
)
2) Disperse phase
Cluster phase
( )
Cluster
Cluster

12

2.15)
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13

1) Cluster
Dense bed
Dilute bed

( Fast fluidized bed)
Captive fluidized bed

256 Dilute-phase transport ~ Pneumatic conveying

(Choking velocity, )

zenz
Gsch=Ps(l-£ch)(Uch-Ut) 1 N 1. (218
Gsh
£t
Choking 1 0943 0987

24
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. Levels
Surface is /" equalize

Light horizontal

- object
/ floats

e Weight
8p o \of bed)
T Solids gush
from hole
2.4 (Kunii and Levenspiel, 1991)



28 (Circulating Fuidized Bed: CFB)
28.1

Winkler
.. 1930 1 '
(Coal combustion),
(Biomass  gasification),
(Fluid  catalytic cracking, FCC)

15
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1) (Riser)

combustion)
(Fuid catalytic cracking)
(Cod or

Biomass  gasification)

(Stainless steel)

2 (Cyclone) ~ Gas-solid separator

k) (Downcomer)
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Cyclone

Riser —
4—

—_—
Downcome

T Fluidizing

Fluidizing

2.5 (Grace, J.R., 1997)

282

(, = nien
1 (deniib< 1)
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21

(Return leg/standpipe)

(Loop seal)

29

750-1000

(Cloud)
(Ufenlb > 1)

(Basu, P, 2006)

(Swirl flow)

(Moving packed bed)

18
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291
during combustion)

(Basu, P, 2006)

(Communition phenomen
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(Swelling)

(Primary fragmentation)

(Primary - fragmentation)

(Secondary fragmentation)

(Secondary fragmentation)

(Percolative - fragmentation)

(Percolative fragmentation)
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21

H) (Attrition)
(100 )
29.2
% (Oka, 2004)
-
1) (Fuel characteristics)
) (Operational parameters)

J) (Design parameters)
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2.9.3

1) Lower zone
40-80

2) Upper zone Lower
zone  Upper zone
Upper zone Lower zone
core

3) Cyclone zone
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210

Donsl, G (1981)
0.16
2
Dakic, . (1989)
001 08
pore
resistance number pore resistance number
Chirone, R (1991) 2
Mastellone, M L (1999) Packaging-Derive Fuel
0.041
40
3 ) )
3)
Zhang, H (2002)
10

003 0.28 1



Les, SH (2002

, 0.055

HGI
Lee, JM. (2003)

0.035 2.3
HG
HG
Ngampradiit, N (2004)
0.025

Basy, P (2006
0041

HG

1

Fragmentation Index

0.16

800

24



Gungor, A (2009) ! 1

2 (Bottom zone)
(Upper zone)

50 Gazi University
J (2009)
(25-6 mm)
(N
650 90
™0 3
()
(Grey forecasting mode!)
1.13%

Redemann, K (2009)

Stadtwerke Neuminster

25

(650 950°C)

()
25 6
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