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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 filter system. In accordance to the
results of previous year, the preliminary database of cold test has been
obtained. The three parameters of central plate length, inlet surface
velocity, and mass flow rate of filter granules also have been discussed.
The results pointed out that the higher filtration efficiency of 99.56%
and better particulate distribution can be obtained in central plate length
of 120 mm, free surface velocity of 7.4 cm/s and mass flow rate of filter
granules 330 g/min. However, the creation of a database of cold test
filtration efficiency yet completes. So the parameters of mass flow rates
of filter granules in the coarse and fine particles and level of granular
bed will be analyzed in this year.

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



parameters of mass flow rates in the coarse and fine particles (110/330
g/min~ 110/660 g/min ~330/110 g/min ~330/660 g/min ~ 660/110 g/min ~
660/330 g/min) and different level of granular bad (+0/+-0 mm ~ +100/+0
mm ~ +0/+100 mm ~ -100/-100 mm) will be employed. In the research
during this year, the filtration efficiency can archive the best result by
the level of granular bed of +0/+100 mm with mass flow rate of 330/660
g/min. The median size of dust particle of 12.49 um is obtained from the
best result of cold test. Furthermore, the measurement of pressure drop
and filtration efficiency in this two-stage filter system will be recorded
and analyzed. The two parameters of operation will be changed during
cold test in order to compare the effects of filtration efficiency and
pressure drop.

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 is to
establish the design rules for the commercialized moving granular bed
filter.

Key words : Two-stage granular bed filter, dual-media, pressure drop,

filtration efficiency
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Test number
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3 +0 +100
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Mass flow rate of media (g/min)
Test number

Coarse sand Fine sand
1 110 330
2 110 660
3 330 110
4 330 660
5 660 110
6 660 330
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B —>—— 110/330 g/min
B —<}—— 110/660 g/min
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- — —/—— 660/110 g/min
ON B 660/330 g/min
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Pressure drop (mmH,0O)
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Z 3+0H0mm 3k kg R T A FERHEE T2 BRIt

Filtration
Level of granular bad .
S Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand

110 330 99.32

110 660 99.30

330 110 99.67

+0 +0

330 660 99.73

660 110 99.43

660 330 99.50

# 4+100/+0 mm 34 B A& T A BRI S 2 RS

Filtration
Level of granular bad -
S Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand

110 330 99.78

110 660 99.69

330 110 99.82

+100 +0

330 660 99.93

660 110 99.77

660 330 99.80

50



# 540/+100 mm gk B BT 2 IF it B R oL S 2 B S

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand Coarse sand  Fine sand

110 330 99.83

110 660 99.71

330 110 99.87

+0 +100

330 660 99.97

660 110 99.78

660 330 99.85

% 6-100/-100 mm ¥4k B BT 7 b iR F R in 5 2 B iR F

Filtration
Level of granular bad .
S Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand

110 330 99.11

110 660 99.05

330 110 99.33

-100 -100
330 660 99.42
660 110 99.18

660 330 99.27
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% 7110/330 g/min Bt FE M F T FIEGF B R 2 B

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand Coarse sand  Fine sand
+0 +0 99.32
+100 +0 99.78
110 330
+0 +100 99.83
-100 -100 99.11

% 8110/660 g/min FEhH FEim ST 3 k3RS 3 B2 BRI

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand
+0 +0 99.30
+100 +0 99.69
110 660
+0 +100 99.71
-100 -100 99.05
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% 9330/110 g/min Bt FE I T 3 FIEF B R 2 Bk

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand Coarse sand  Fine sand
+0 +0 99.67
+100 +0 99.82
330 110
+0 +100 99.87
-100 -100 99.33

2 10 330/660 g/min BERH FRmE T 3 FATRIE § B 2 B RS

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand
+0 +0 99.73
+100 +0 99.93
330 660
+0 +100 99.97
-100 -100 99.42
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2 11660/110 g/min BER F 8 in % T 2 FIRF B A2 BiheS

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand Coarse sand  Fine sand
+0 +0 99.43
+100 +0 99.77
660 110
+0 +100 99.78
-100 -100 99.18

% 12660/330 g/min A H FRmE T 3 FATRE § B 2 B RS

Filtration
Level of granular bad -
8 Mass flow rate (g/min) efficiency
(mm)
(%)
Coarse sand  Finesand  Coarse sand  Fine sand
+0 +0 99.50
+100 +0 99.80
660 330
+0 +100 99.85
-100 -100 99.27
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