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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 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 Dgy of 12.52 um
could be obtained at the range of 0.2~0.5 mm of fine sand. Therefore,
the database of filtration efficiency will be accomplished due to serials
of cold tests of filtration with optima design of parameters.

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 and 0.5~1 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 the
critical pneumatic velocity is 7.5 m/s at 32.8 rpm of drum rotation speed
and is 7.85 m/s at 52.8 rpm ones. For the overall filtration efficiencies
by cyclone fitted are slightly better than previous researches.

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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SRk S Ug) S I Sl T
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mm EH o LR EBAFPEPF e DERRAT T
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g: &4 4eid B (9.81 m/s?)

(B)# f i B 2 3+

T d?xV, x (1= ), 20340y R R 60y10°
4 100 273+6, “p, + p,

agm

\f‘"lﬂ

qm : B g2 @3l g (L/min)
d:s ez pjs (mm)
Var  # § 275 (mls)
CBREF Y OREFHAT AT (W) g 25C e

G-k TR 5 0.78
On 5 am gt ornsl 5 2 8B (C)

Os 5 28R (C)
P.: ~ &+ (mmHg)
Py ipl % B2 $# /&4 (mmHg)  Py= (P,—c’h)/13.6
P pl2 82 >4 (mmHQ)
Po: & 888359035 § M2 4084 (mmHg)
QR it B H F2 LR T A
AR HEIRATE R R R BY R kAR
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Mair © FEFRFF P P 974 B 5 48 £ (0)
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Chout - # # 7 F Rk & (ppmw)
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kA B G PR R F R

BE TR BRI R TR T2 F AR 2000 22 0 gy
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(- )ERMEERL 2k sz B 2R

B NIRRT A MG Y - B A E - g
(2~4 mm)i® 5 G miptt € % o T LBF R G 0o
» TR ez M4 M i},@",% Be k SuenB g 2 iRl e TR
Bz d ERFEFE-FFER G AR HE R
L A A P EBIRE S 0 ST B Rk M A2 (2~4 mm)
w(0.2mm)7 B3 AL 0 F RS iR g T T LG R
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(Dso) > FI 2 ERFHFEERE Y A AR ELAGL FERITEZ 2
LR ERTHRIRT c AERFHRAE Y B ErE L b
R %R M T RS S o R 330 g/min 4 F R g

660 g/min it R BT RERR Y B R A r) 8

TR T T FR R BT A ) (0.2~0.5 mm 2 0.5~1 mm)
ERRHE AR BRE 4 BB R PPIE S ok 1 AT

M RGERIRT T R ARE 2 T B L LB B A

FiY Rl B F AR o

313 Rk wE R %

8 B w0 w) Fe ) F 7= (mm) fw Py Fs (mm)
1 0.2~0.5
2~4
2 0.5~1

(C)ERMBERL 2 ha-Ga

i gy Y B o FaRZMpHERE 2R TR
FeERHMEATEY 2R EIRE L Rl E IR AR
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1.6 & & - F M4 & (degree, ©)
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192 pR[15] 5 % 4 00 ey (2~4mm) &t S Bk P
HEFRFMEALL DS Fr@dsizi 428 rpm» &R a wmF)
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43 Z fh A ERA < 1[17]

Inlet height

Inlet width

Gas exit diameter
Body length

Cone length

Vortex finder

Dust outlet diameter

Geometric configuration paramater

H/D
W/D
D/D
L,/D
L./D
S/ID
D./D
K

45

Standard

0.5
0.25
0.5
2.0
2.0
0.625
0.25

402.9

Stairmand

05
02
05
: B
25
05
0.375

5513

Swift

0.44
021
04
14
25
05
04

699.2



s BiR AL 2 R B S B R R

£ % Mellmann[16] & 2001 9= 3 4 0 » ek & <08 & 7] £
S S B T hwA S 28 Bl 14 4tor o Bl 15 St R
NEREARLST LB R AR AN 2 B BE T 1R
A s fa o M (slumping) 2 g (cataracting) e fs & # 0 ] 15(a)

AF R F R RAPE > g A SR F & hR] F E AR A o

g

RISREI e P @& Rt A B IRMIK 388 o B 15(b) E_F

-~

FFBERGPF RFERERINF SR E TP 0 RS
e @Ew i A n Ik R R R N AN
FAYAFATEM o B AP IMAFHRY  HREFHEEF AL
3 R RS T A B R AR R

S * o

Basic form Slipping motion Cascading motion Cataracting motion
Subtype Sliding Surging Slumping Rolling Cascading Cataracing Centrifuging
Sch '// \ -"{/ _\ ’f/ \ ,/ﬁ\i\ﬁ\ { _\\
chematic ;‘?\\ | K. il \ | 5

./ = N QY

Bl 14 3pk fa g ik 38 6 ) i BI[16]
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(a) #im stk i
® 15 /}%’H IR F F\

4o®) 16 ~ 17 #7577 » 5 kgt 0.2~05 mm T @ * L /7
BEEF AR EEFZ FWMERE > FR KB EVE
%ﬁﬁﬁ#%&ﬁﬁipfﬁ%%’ﬁ*éﬁﬁ@%iiﬁﬁ@
PR A EREE B AN T - R AR
WP @® o HEfskslicipd o hid 74 cmiss P £ B
120 mm ~ 7 %8 8 & +0/+100 mm 35 fie 330/660 g/min 2_ gt F & in

o

;2:

W 16~ 17 F B EAR S %% 87 0 Lwp)ihtt 0.2~05 mm
T RS R B RS ERFES > N5 R 450 S4BT
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Bt o R § AR TTE 0 E D B2 (SR g B e R
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oo EFERAT R TR E A R REBRE T R
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o THENER o d N FHRFCLEIET AR RF A LR
FHg o GEr BRERC2 A RABBHFFORTIRED T
P EFA R RPT BB ALY B rEapHE P BT
FEFAME  AAMPALIFEARLE- HFHRDFEHN - T
BT R A B u (B 17)# & B 22 B 16 L T o R D
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R RIPE > PR Sk o AW oT ESE SR
FAMAR M S8 Flpt T 7 deifod w b i (surface velocity) ~ B &
v 5 (mass flow rate)— 5y 7 5+ B2 SRR S > FM SFBLA I 0 iE
e TR R AR s A AR AL E 6O it 2 ok
Foo Dbk ARE2 Bu o L R UE FEBRTT o A

EATEA R BB R Deo § EFBROCT e A T A

-

¢l mp)de s 0.2~05 mm Tz Dy s k& 0 kT F 12,27

um o R F A & g %
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o B
o B
2 n 4°,42.8 rpm
0 - ——— 4°,52.8rpm
o i 5°, 42.8 rpm
O 10 < 5°528rmpm

B 6°, 42.8 rpm

- —F— 6°528rpm

O : L L L L I L L L L I L L L L I L L L L I L L L L I L L L L I L L L L
100 200 300 400 500 600 700
Time (min)
Bl 16 #47 0.2~05mm ™ & jf M AL & 2% FabaE 2 R ' (2015 &)

40
6:‘ 30 :—
I
€
E [
o B
O 20
o B
o B
S |—
7] B
0 B
e r
O 10 —A— 4°428rmpm
| ——7— 4°,52.8rpm
- > 5°428rmpm
= 5° 52.8 rpm
- —F— 6°42.8rmpm
B & 6°,52.8 rpm
O u L L L L I L L L L I L L L L I L L L L I L L L L I L L L L I L L L L
100 200 300 400 500 600 700
Time (min)
Bl 17 7 %k A 4T 0.2~05mm T & F F A & 2R i 2 RS
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% 4 wF) 0.2~0.5mm F % S8 B g S b )

) o n 2015 & T 5
R EF AL B o B I e B
o g 2T F Vil
(mm) ) (rpm) . (%)
(%) (pm)
42.8 99.97 99.983 12.29
4
52.8 99.97 99.975 12.41
42.8 99.96 99.971 12.47
0.2~0.5 S
52.8 99.96 99.963 12.50
42.8 99.97 99.984 12.32
6
52.8 99.98 9.987 12.27
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100%ije 4 # Jc 5 g & R i# PIFE S TRt b

@ 700 ~sacnF SRk Y BEor o F Fp R E T 100%p v
eFE i@ AR R S 28 rpmiEiE T o FEE RS
IIT75m/s; ¥R F & 428 rpm ™ 5 7.8 m/s; 4 2 R ik 52.8
mT™ >R bk EEF 0 FEER L 7.85mse KU BRERFITRA R
FELFRFHE D A G o oA R FREARS A
FAL M EALS > BRROF EFR P RLFLLFIE
P i RAR R S chp B 0 Bl &2 1] 100%0ip T
FoRTRA R P RS EFERF (R 18-19); ApF o § F E
BEMPEE S RM TR FBIELE Mo d A5 ERT R TRPIRESE

BLE

¥

Pl ERM T ITF B 06%FF » HHERGCF AP RS 0 &
EF R w e K e N Ap AT R s A
B 428 rpm~ f EE R 735 misBE o BRI H R T G
71% 2 iR e ¥ A 4 98.10% &7 £ 7 1 4 jat v H
BE G L RSB SRR <t o A EAT AR R P o] P 0 B

B R RET N AFEWRE RS B o ¥ TR T SRR
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B SR EEFBRCT ARF D E S B B AR RS

£ BT e ¥ F 12,51 um ©

o B e B F i Jatt i =
AL RS @@ @A wied nd R
M gming pm) s @) @) (um)
6.9 20 67.37 20.94
7.2 60 81.71 17.74
32.8
7.35 97 98.90 1251
7.5 100 98.89 1251
6.9 18 63.89 21.05
7.2 45 74.15 18.26
0.5~1 5 660 42.8 7.35 71 98.10 13.17
7.5 97 08.78 12.58
7.8 100 98.81 12.58
6.9 14 53.54 28.73
7.2 28 67.45 20.87
52.8 7.35 41 70.56 18.35
7.5 96 98.78 12.62
7.85 100 98.78 12.63
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Pneumatic velocity (m/s)
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100 @
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2 40|
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i e 32.8 rpm
20 - . 42.8 rpm <&
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Filter medium of regerneration efficiency (%)

B 19 fmajdis 0.5~1 mm 2/t v jerse F B iE R s M % B
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