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Abstract

The Integrated gasification combined-cycle system for power
generation and the advanced coal-fired power plants have been
developed in United States, Europe and Japan in recent years. High
temperature gases are generated during the gasification the biomass or
the coal. The high temperature gases contain many dust particulates and
fly ashes which should be filtrated before entering gas turbine.

This project extended results of previous year with the successful
development of a 3D two-stage filtration system. In accordance to the
results of previous year, the database of cold test of filtration efficiency
has been created. During the cold test of efficiency of filtration previous
year, the parameters of fixed bed or moving bed and the fine filtration
media of different particle sizes (0.2~0.5 mm ~ 0.5~1 mm and 1~2 mm)
were employed. The measurement of pressure drop and efficiency of
filtration in this two-stage filtration system was recorded and the
collected dust from outlet of the filter was analyzed. The experimental
results showed that the best median size (Dsg) of 11.19 um was obtained
in the fixed bed with the particle size of 0.2~0.5 mm. In the meanwhile a
dual-filtration media recyclable system was designed and manufactured.

During the cold test of efficiency of filtration in this year, the



parameters of moving bed and the fine filtration media of different
particle sizes (0.2~0.5 mm ~ 0.5~1 mm and 1~2 mm) will be employed.
The measurement of pressure drop and efficiency of filtration in this
two-stage filtration system is recorded and the collected dust from outlet
of the filter is analyzed. The experimental results indicated that 42.8 rpm
of rotation drum speed and 5° of rotation drum incline angle were
obtained as a watershed. The separation efficiency increased as particle
size of fine sand increased. Meanwhile, the filtration efficiency
decreased as particle size of fine sand increased. The analysis of particle
distribution also revealed that Ds, decreased as filtration efficiency
increased and the lowest value of Ds, could be obtained at the range of
0.2~0.5 mm of fine sand.

With the result of this project, we can design the 3D two-stage
moving granular bed for the hot test. The final goal of the project, we
wish the design rules for the commercialized moving granular bed filter
can be developed
Key words : two-stage, granular bed filter, pressure drop, filtration

efficiency
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32.8
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1~2 4~5-6 42.8
52.8
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Cascading motion Cataracting motion

Basic form Slipping motion
Subtype Sliding Surging Slumping Rolling Cascading Cataracing | Centrifuging
“ .’// \ a TN z/ \ Vi \ / ‘\_\ﬁ\ f// \\
Schematic ' | ».,f\M N Pyl Sy
\\ ﬁ// 5 .'_'-">/ %?/ \\\:‘Ci-_' Z &“_A‘_’ﬁ'l . \ '//

Bl 11 s foadd &k iE 6 A ik BI[16]

(a) M sk (b) e A& R
B 12 gt & IR PN ERT % Bl

4o Bl 13~8] 15 #7771 > &~ % 5 7 F wmFjks 0.2~0.5 mm -~ 0.5~1
mm % 1~2mm gt T 2 2 s o PR Sk RTE B
S AH B Z MRk A RPER R ERES i R H
TSP e b TAem/ss P RFE R 120 mm -~ EEE R

A +0/+100 mm # 7z 330/660 g/min B Z_ktt F £ F o
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SEEE T EEESY 26 <R 14 K 15 5 wF) 0.5~1 mm
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PFABE R T A 0 FIR K 2 X e kB TAR Y Bk

FherFLZERFUSTERZ R 142 B I5AHFAELT

e AR PEA HR S P B i G Bk
Segr v s impy R R A R L S Y e R R AL & PR
FHEE 42.8 rpm T @ TR A BT o Gl B R i
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Seperation efficiency (%)

Seperation efficiency (%)

91

i | 4 degree
i O 5 degree
i \V4 6 degree
89
87 |
85 O 9
i O
83
: v v v
81|
I l | l | l | l I l I l |
25 30 35 40 45 50 55 60
Rotation speed of drum (rpm)
Bl 13 ) 0.2~0.5 mm 2 & 3
100 -
- \V4 4 degree
o9s O 5 degree
B O 6 degree
96 [
94 |-
N o
92| = %
90 [ @
8 & o
86 [ %
84 [
82 |
80 :\ | | | l | | | | l | | | | l | | | | l | | | | l | | | | l | | | |
25 30 55 60

35 40 45 50
Rotation speed of drum (rpm)

2/

B 14 fw#) 0.5~1 mm 2. & s
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100

\V4 4 degree
O 5 degree
O 6 degree

¢

V4

(o] (o] [00] © (o] © ©
B D (00] N EN o oo
FoA FoH

(o]
N

Seperation efficiency (%)
3
\\\l\\\l\\\l\\\l\\\l\\\l\\\l\\\l\\\l\\\
i

lllllllllllllllllllllllllllllll

30 35 40 45 50
Rotation speed of drum (rpm)

o
o

N
(6]

B 15 wF) 1~2 mm 2z & HrcF

% 3 w#) 0.2~0.5mm 9 B L8 E A ek

AT EFHA & G A dra
(mm) (°) (rpm) (%)
32.8 84.89
4 42.8 85.54
52.8 85.21
32.8 83.66
0.2~0.5 5 42.8 85.78
52.8 85.57
32.8 82.15
6 42.8 82.35
52.8 82.30
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% 4 @) 05~1 mm F % $ 82 A o

BT O BEF AL EFEE AdcFimE Ay

(mm) () (rpm) (%) HAE
32.8 85.11 0.7
4 42.8 92.77 0.3
52.8 91.68 0.4
32.8 87.81 0.2
0.5~1 5 42.8 93.54 0.6
52.8 92.37 0.5
32.8 85.28 0.8
6 42.8 90.84 0.7
52.8 88.45 0.7

3.5 mr) 1~2 mm F % S8k A ek

AT EFHAE RFEE Ayriioe

I B

(mm) (°) (rpm) (%) EX 8
32.8 88.74 05
4 42.8 93.41 0.3
52.8 92.87 0.3
32.8 90.75 0.6
1~2 5 42.8 95.01 0.7
52.8 94.88 0.6
32.8 88.27 05
6 42.8 92.28 0.7
52.8 89.54 0.4
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PEEBEFTEIBEHE > SRS L TR T
B2 (i) g BhsE R e - BB T S > g BT 2 R
75 A_d 34 78 g B EF Tk (fixed bad) -3¢ & 4% 3| 4 & &
(moving bed) #-5¢ endh ta T IR o F B B R R S BB R PF
A IAF DAL R FIp d G L FFRATE AR M TR E P &
B KRBT L RIREaE T E ni % (450 A 3 560 A 2 )

PRIEBEREN T RS FHED - 2R S 2 BT g
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4°,32.8 rpm
—A—— 4°42.8 rpm
—/— 4°,52.8rpm
5° 32.8 rpm
5° 42.8 rpm
—<—— 5°,52.8rpm
6°,32.8 rpm
6°,42.8 rpm
—Pb— 6°52.8rpm
| | l | | | | l | | | | l | | | | l | | | | l | | | | l | | | |
100 200 300 400 500 600 700
Time (min)

Bl 16 fwr)d /s 0.2~0.5mm ™ & g FIEAL & 2R ik 2 R E

Pressure drop (mmH,0)
N
o

Snee

o

40

w
o

—FF— 4°32.8rpm
— /A 4°42.8rpm
——/— 4°,52.8rpm

5° 32.8 rpm

5° 42.8 rpm
—<>—— 5°52.8rpm
—(— 6°32.8rpm
</ 6°42.8rpm
—/A—— 6°52.8 rpm
0 | | | | l | | | | l | | | | l | | | | l | | | | l | | | | l | | | |

100 200 300 400 500 600 700
Time (min)

Bl 17 fwp)d s 0.5~1mm ™ &% F Al & 22 F vk 2 R R

Pressure drop (mmH,0O)
N
o

[N
o
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o) 30
N
T
S
S
N—r
Q.
© 20
©
o
= - — 11— 4°,32.8rpm
a [ A 4°428pm
o - ——— 4°,52.8pm
a 10k 5°,32.8 rpm
B 5°,42.8 rpm
| — < 5°52.8pm
[ —(—— 6°32.8rpm
L 1 6°428rpm
| —<— 6°528rpm
O B | Lo | I | Ll I | Ll I | Ll I | Ll I | Ll I | Ll

100 200 300 400 500 600 700
Time (min)

Bl 18 ‘mpid i 1~2mm T LR F AL E 2R T 2 RS

100 ~
B g 4
99.95 B
S
3 99.9 ~
c
S B
O i
5 99.85 B
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