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{Abstract}

The reliability of backwashing valves constituted of

first bs

P

ensured.

ckwashing valves and second backwashing valves is

A first backwashing valve (backwashing-gas rear

valve) (7) that controls gas for backwashing and a second

packwashing valve (backwashing-gas front valve) (6) that

operates at slower speed than the first backwashing valve (7)

are disposed, 1n a series including two or more thereof, at

- F

packwashing-gas introducing pipes individually provided for

F

each of

the filter blocks.
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{ DESCRIPTION]}

[*]
Py,

APPARATUS FOR BACKWASHING FILT:

{Technical Field}

{0001}

The present i1nvention relates to an apparatus for

backwashing fillter (dust removal device) that mainly uses a

"
—

filter element formed of a porous material to remove dust from

gases containing dust.

{Background Art}

{0002}

A known apparatus for backwashing filter is, for example,
disclosed 1n Patent Literature 1.
{Citation List)
{Patent Literature}

{0003}

{PTL 1} The Publication of Japanese Patent No. 3197144.

N

{Summary of Invention}

{Technical Problem}

{0004}

However, with the apparatus for backwashing filter

dlisclosed 1n the above-described Patent Literature 1, a first

backwashing valve (backwashing-gas front valve) and a second

backwashing valve (backwashing—-gas rear valve) are both

configured so as to move quickly in an extremely short period

—

of time (about 0.1 second) from a fully-closed position to a
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opening/closing operations

fully-closed position. Consequently, as the number of
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fully-open position, or from the fully-open position to the

pr——

1ncreases, rotation shafts,

pearings, valve bodies, etc., of the first backwashing valve

and second backwashing valve become deteriorated, making it

1mpossible to completely block channels connected to the first

packwashing valve and second backwashing valve, resulting in

the problem of difficulties in ensuring reliability o:

A

packwashing valves constituted of the first backwashing valve

and the second backwashing

{0005}

The present invention

valve.

-~

has been made in view of the above-

described circumstances, and an object thereof is to provide

an apparatus for backwashing filter that is capable of

p—

ﬁ

ensuring the reliability of backwashing valves constituted of

a first backwashing valves
{Solution to Problem}

{0006}

In order to solve the

and a second backwashing valves.

above-described problems, the

present 1nvention employs the following solutions.

An apparatus for backwashing filter according to a first

i

pr—

aspect ol the present invention is an apparatus for

packwashing filter in a dust removal device using porous

p—
—

material, having a plurality of filter blocks which are

P

constituted of a plurality

F
p—

of filter elements accommodated in
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a pressure vessel and partitioning plates that partition or

support these filter blocks, the pressure vessel being

internally divided into a space for dust-containing gas, which

P

includes a dust hopper, and a plurality of spaces for purified

gas; 1n an apparatus for backwashing filter that periodically

P

performs backwashing of the filter elements for each of the

filter blocks, wherein a backwashing nozzle directed toward

the filter elements is provided inside purified-gas lead-out

H y—

plpes or inside spaces upstream thereof, each of which is

i

connected to the plurality of spaces for the purified gas or a

filter-element outlet, a first backwashing valve that controls

gas for backwashing and a second backwashing valve that
operates at slower speed than the first backwashing valve are
disposed, 1n two series, at backwashing-gas introducing pipes

F

1ndividually provided for each of the filter blocks.

{0007}

With the apparatus for backwashing filter according to

the above-described first aspect, upon starting a backwashing

cycle, first, the second backwashing valve slowly moves from a

fully-closed position to a fully-open position over a

P

predetermined period of time. At this time, the first

packwashing valve does not move, remaining in the fully-closed

position (maintains the fully—closed.poSitionJ. When the

J—

second pbackwashing valve reaches the fully-open position and a

predetermined period of time has passed, the first backwashing
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valve quickly moves from the fully-closed position to the

‘ully—-open position over an extremely short period of time,

i1

and thus, the second backwashing valve and the first

packwashing valve are in the fully-open positions and the

C
L

packwashing is performed for an extremely short period o:

time. When the backwashing is completed, the first

packwashing valve quickly moves from the fully-open position

)

to the fully-closed position over an extremely short period of

time. At this time, the second backwashing valve does not

move, remalning in the fully-open position (maintains the

fully-open position). When the first backwashing valve

reaches the fully-closed position and a predetermined period

of time has passed, the second backwashing valve slowly moves

1.

from the fully-open position to the fully-closed position over

a predetermined period of time, and the second backwashing

valve reaches the fully-closed position, thus ending the

packwashing cycle. Then, when a predetermined period of time

has passed, the second backwashing valve begins to move again

trom the fully-closed position to the fully-opened position,

thus starting the next backwashing cycle.

{0008}

Hh
A}

Accordingly, it is possible to reduce deterioration o:

P

rotation shaft, a bearing, a valve body, etc., of the second

packwashing valve; even when there is considerable

deterioration in a rotation shaft, a bearing, a valve body,
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P

etc., of the first backwashing wvalve, it is possible to

completely block a channel to which the first backwashing

valve and the second backwashing valve are connected by having

the second backwashing valve in the fully-closed position; and

g

thus, 1t 1s possible to ensure the reliability of a

p

packwashing valve constituted of the first backwashing valve

and the second backwashing valve.

{0009}

An apparatus for backwashing filter according to a second

P

= the present invention 1s an apparatus for

aspect o:

packwashing filter in a dust removal device using porous

p
p—

material, having a plurality of filter blocks which are

F
anad

constituted of a plurality of filter elements accommodated in

a pressure vessel and partitioning plates that partition or

support these filter blocks, the pressure vessel being

internally divided into a space for dust-containing gas, which

includes a dust hopper, and a plurality of spaces for purified

gas; 1n an apparatus for backwashing filter that periodically

P

performs backwashing of the filter elements for each of the

filter blocks, wherein a backwashing nozzle directed toward

the filter elements is provided inside purified-gas lead-out

r— r—

plpes or inside spaces upstream thereof, each of which is

F

connected to the plurality of spaces for the purified gas or a

filter-element outlet, a first backwashing valve and a second

backwashing valve are disposed, in two series, at backwashing-



CA 02729941 2011-01-05

o

P

gas 1ntroducing pipes individually provided for each of the

filter blocks, and gas for backwashing is controlled by the

first backwashing valve alone.

{0010}

With the apparatus for backwashing filter according to

the above-described second aspect, upon starting a backwashing

cycle, the second backwashing valve quickly moves from the

fully-closed position to the fully-open position over an

extremely short period of time, and the second backwashing

valve reaches the fully-open position, thus performing the

backwashing for an extremely short period of time. When the

packwashing 1s completed, the second backwashing valve quickly

moves from the fully-open position to the fully-closed

ﬁ

position over the extremely short period of time, thus ending

the backwashing cycle. Then, when a predetermined period of

time has passed, the second backwashing valve begins to move

agaln from the fully-closed position to the fully-open
position, thus starting the next backwashing cycle.

Note that, during a backwashing cycle and between one

backwashing cycle and another backwashing cycle, the first

packwashing valve does not move, remaining in the fully-closed

position (maintains the fully-closed position).
{0011}

Accordingly, 1t is possible to reduce deterioration of

'

the rotation shaft, the bearing, the valve piece, etc., of the
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second backwashing valve; even when there 1s considerable

deterioration in the rotation shaft, the bearing, the valve

piece, etc., of the first backwashing valve, it is possible to

completely block the channel to which the first backwashing

valve and the second backwashing valve are connected, by

having the second backwashing valve in the fully-closed

position; and thus it is possible

H

Co ensure the reliability o:

I

F

a backwashing valves constituted of the first backwashing

valve and the second backwashing valve.

{0012}

An 1ntegrated coal gasification combined cycle (IGCC)

system according to a third aspect of the present invention is

equlpped with an apparatus for backwashing filter that is

P

g

capable of reducing the deterioration of the rotation shaft,

F

the bearing, the valve piece, etc., of the second backwashing

valve; that 1s capable of, even when there is considerable

deterioration in the rotation shaft, the bearing, the valve

F

plece, etc., of the first backwashing valve, completely

blocking the channel to which the

first backwashing valve and

the second backwashing valve are connected by having the

second backwashing valve in the fully-closed position; and

P

that 1s capable of ensuring the reliability of a backwashing

valve constituted of the first backwashing valve and the

second backwashing valve.

{0013}
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With the integrated coal gasification combined cycle
system according to the above-described third aspect, 1t 1s
possible to ensure the reliability of a backwashing valve
constituted of the first backwashing valve and the second
backwashing valve, and thus, 1t 1s possible to improve the

gy

reliability of the system as a whole.

{00137}

Accordingly, 1n one aspect the present invention resides

1n an apparatus for backwashing filter in a dust removal
device using porous material, having a plurality of filter
blocks which are constituted of a plurality of filter
elements accommodated in a pressure vessel and partitioning
plates that partition or support these filter blocks, the

p—r

pressure vessel being internally divided into a space for

dust-containing gas, which includes a dust hopper, and a

p—

plurality of spaces for purified gas; wherein the apparatus

for backwashing filter i1s operable to periodically perform

backwashing of the filter elements for each of the filter

blocks, wherein a backwashing nozzle directed toward the

filter elements is provided inside purified-gas lead-out

pipes or 1nside spaces upstream thereof, each of which is

P

connected to the plurality of spaces for the purified gas or

a filter-element outlet, a first backwashing valve that

controls gas for backwashing, and a second backwashing valve

that operates at a slower speed than the first backwashing
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valve and that 1s provided downstream of the first
backwashing valve, are disposed 1n a series 1ncluding two or

more thereof, at backwashing-gas introducing pipes

ke

filter blocks.

individually provided for each of the

{0013B}

In another aspect, the present i1nvention resides 1n a

process for backwashing filter 1n a dust removal device using

porous material, the dust removal device having a plurality

of filter blocks which are constituted of a plurality of

filter elements accommodated in a pressure vessel and

partitioning plates that partition or support said filter

blocks, the pressure vessel being internally divided into a

space for dust-containing gas, which includes a dust hopper,

g

and a plurality of spaces for purified gas; wherein the

process comprises periodically performing backwashing of the

filter elements for each of the filter blocks, whereby a

backwashing nozzle 1s directed toward the filter elements,
the backwashing nozzle provided inside purified-gas lead-out
plpes or 1nside spaces upstream thereof, each of which is
connected to the plurality of spaces for the purified gas or
a filter-element outlet; controlling gas for backwashing with

a first backwashing valve, and a second backwashing valve

that operates at slower speed than the first backwashing

valve and that 1s provided downstream of the first

backwashing valve, the first and second backwashing valves



CA 02729941 2012-07-06

8

disposed, 1n a seriles 1ncluding two or more thereof, at

backwashing-gas introducing pipes i1ndividually provided for
each of the filter blocks; and wherein upon starting a
backwashing cycle, with the first backwashing valve 1n a

fully closed position, the second backwashing valve 1s slowly

moved from a fully-closed position to a fully-open position,

and wherein once the second backwashing valve reaches the

fully-open position, rapidly moving the first backwashing

valve from a fully-closed position to a fully-open position

to perform backwashing for a short period of time.

{0013C}

In yet a further aspect, the present invention resides

1n a process for backwashing filter in a dust removal device

using porous material, the dust removal device having a

grra

plurality of filter blocks which are constituted of a

plurality of filter elements accommodated in a pressure
vessel and partitioning plates that partition or support
these filter blocks, the pressure vessel being internally
divided into a space for dust-containing gas, which includes
a dust hopper, and a plurality of spaces for purified gas;
wherein the process comprises periodically performing

F
p—

backwashing of the filter elements for each of the filter

blocks, whereby a backwashing nozzle is directed toward the

filter elements, the backwashing nozzle provided inside

purified-gas lead-out pipes or inside spaces upstream
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thereof, each of which is connected to the plurality of
spaces for the purified gas or a filter-element outlet;
controlling gas for backwashing by a first backwashing valve
alone, a second backwashing valve being provided downstream

gy

of the first backwashing valve, the first and second

b

backwashing valves disposed, 1n a series 1including two or
more thereof, at backwashing-gas i1ntroducing pipes
1ndividually provided for each of the filter blocks, and
whereiln upon starting a backwashing cycle, with the first
backwashing valve 1n a fully closed position, the second
backwashing valve 1s slowly moved from a fully-closed
position to a fully-open position, and wherein once the

second backwashing valve reaches the fully-open position,

rapidly moving the first backwashing valve from a fully-

closed position to a fully-open position to perform

backwashing for a short period of time.

{Advantageous Effects of Invention}
{0014}

The present 1nvention affords an advantage in that it is
possible to ensure the reliability of a backwashing valve

p—

constituted of a first backwashing valve and a second

backwashing valve.

{Brief Description of Drawings}

{0015}

{Fig. 1} Fig. 1 is a diagram of a gas system in an apparatus
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for backwashing filter for pressurized-fluidized-bed
combustion boilers according to the present 1nvention.

{Fig. 2} Fig. 2 is an explanatory diagram for a sequence of
assocliated operations between backwashing-gas front and rear

valves according to an embodiment of the present invention.

{Fig. 3} Fig. 3 is an explanatory diagram for a sequence of
assoclated operations between backwashing-gas front and rear
valves according to another embodiment of the present
invention.

{Fig. 4} Fig. 4 is a diagram showing another embodiment of the



CA 02729941 2011-01-05

9

present 1nvention and is a diagram showing a gas system around

a pressure vessel.

—~—
—

{Description of Embodiments}

{0016}

F

An embodiment of the present invention will be described

P

pelow using the diagram of a backwashing-gas system in an

apparatus for backwashing filter for a pressurized-fluidized-

ped combustion boiler shown in Fig. 1 and the explanatory

F

diagram for the sequence of associated operations between

packwashing-gas front and rear valves shown in Fig. 2.

In this embodiment, a total of four blocks are provided

F

as filter blocks, two of which are in a honeycomb-type element

(filter element) 2 at a top portion of a pressure vessel 1 and

two of which are in a cylinder-type element (filter element) 3

at a pottom portion. Consequently, a backwashing-gas system 4

1s divided into four subsystems and, in each system, a number

of backwashing nozzles 5 required for the corresponding block

F

1s provided, and a set of backwashing valves constituted of a

packwashing—-gas front valve (second backwashing valve) 6, a

packwashing-gas rear valve (first backwashing valve) 7, and a

.

manual bypass valve 8 is provided on the upstream side of the

backwashing nozzle 5.

{0017}

A backwashing-gas buffer tank 9 is provided upstream of

the backwashing-gas system 4, and, in addition, each
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pressurlzed-fluildized-bed-combustion boiler filter is

connected to the backwashing-gas buffer tank 9 via a pipe 10.

Two high-pressure gas compressors 11 are provided

p—

upstream of the backwashing-gas buffer tank 9 and, of these

CWO compressors, one compressor 1s used as an auxiliary unit.

{0018}

The thus-configured backwashing-gas system 4 is operated

as follows. That 1s, regarding high-temperature dust-

containing gas that has entered from a dust-containing gas

inlet 12 disposed at the top portion of the pressure vessel 1

.

of the pressurized-fluidized-bed-combustion boiler filter, one

part thereof 1s subjected to dust removal in the two filter

F

pilocks at the top portion, which are configured of the porous-

material honeycomb-type elements 2, and the remaining high-

Cemperature dust-contalning gas 1s subjected to dust removal

F

1n the two filter blocks formed of the cylinder-type elements

3 divided by a top-portion partitioning pipe plate

(partitioning plate) 13, bottom-portion partitioning pipe

plate (partitioning plate) 14, and inner-cylinder/outer-

cylinder partitioning plate that are disposed at the bottom

portion.

{0019}

Purified gas that has passed through individual elements

1s removed to the outside via corresponding purified-gas lead-

out pipes 15 and, after being combined, moves toward a gas




CA 02729941 2011-01-05

11

turbine disposed downstream thereof. Dust that has been

removed by each filter block drops to a dust hopper disposed

at the bottom portion on the high-temperature dust-containing

gas slde and 1s discharged from a dust hopper outlet 16.

{0020}

However, dust adhered to the high-temperature dust-

”

containing gas side of each element does not necessarily drop

off naturally, and it is necessary to cause a gas flow in a

direction opposite to a normal flow, that is, to increase a

gas pressure by applying a pressure wave of high-pressure gas

1n the opposite direction for an extremely short period of

F

time (for example, 0.5 second) to shake off the dust adhered

L

on the high-temperature dust-containing gas side, i.e., to

perform backwashing. This backwashing is usually performed
cyclically block by block in turn, and backwashing intervals
are designed to be about several minutes.

{0021}

As shown 1in Fig. 2, upon starting a backwashing cycle,

first, the backwashing-gas front valve 6 slowly moves from a

fully-closed position to a fully-open position over a

predetermined period of time (for example, 2 to 10 seconds).

At thilis time, the backwashing-gas rear valve 7 does not move,

remalning in the fully-closed position (maintains the fully-

closed position). When the backwashing-gas front valve 6

reaches the fully-open position and a predetermined period of
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time (for example, 1 to 2 seconds) has passed, the

pbackwashing-gas rear valve 7 quickly moves from the fully-

closed position to the fully-open position over an extremely

P

short period of time (for example, 0.1 to 1 second), and thus,

the backwashing-gas front valve 6 and the backwashing-gas rear

valve 7 are 1n the fully-open positions, and the backwashing

1s performed for an extremely short period of time (for

example, 0.1 to 1 second). When the backwashing is completed,

the backwashing-gas rear valve 7 gquickly moves from the fully-

open position to the fully-closed position over an extremely

P

short period of time (for example, 0.1 to 1 second). At this

time, the backwashing-gas front valve ¢ does not move,

remaining 1n the fully-open position (maintains the fully-open

position). When the backwashing-gas rear valve 7 reaches the

fully-closed position and a predetermined period of time (for

example, 1 to 2 seconds) has passed, the backwashing-gas front

valve 6 slowly moves from the fully-open position to the

fully-closed position over a predetermined period of time (for

example, 2 to 10 seconds), and the backwashing-gas front valve

6 reaches the fully-closed position, thus ending the

packwashing cycle. Then, when a predetermined period of time

(for example, 4 to 10 minutes) has passed, the backwashing-gas

[ S

-ront valve 6 begins to move again from the fully-closed

position to the fully-open position, thus starting the next

packwashing cycle.
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{0022}

With the apparatus for backwashing filter according to

this embodiment, 1t 1is possible to reduce deterioration of a

rotation shaft, a bearing, a valve piece, etc., of the

backwashing-gas front valve 6 as compared with a conventional

apparatus; even when there i1s considerable deterioration in a

rotation shaft, a bearing, a valve piece, etc., of the

packwashing-gas rear valve 7, it 1s possible to completely

plock a channel to which the backwashing-gas front valve 6 and

the backwashing-gas rear valve 7 are connected by having the

packwashing-gas front valve 6 in the fully-closed position;

and thus, 1t 1s possible to ensure the reliability of the

P

packwashing valves constituted of the backwashing-gas front

valves © and the backwashing-gas rear valves 7.

{0023}

Another embodiment of the present invention will be

described using the explanatory diagram for the sequence of

assoclated operations between backwashing-gas front and rear

valves shown in Fig. 3.

As shown 1in Fig. 3, this embodiment differs from the

above-described first embodiment in that the backwashing-gas

front valve 6 1s constantly maintained in the fully-open

position (except for when it needs to be moved to the fully-

closed position).

That 1s, upon starting a backwashing cycle, the
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packwashing-gas rear valve 7 quickly moves from the fully-

closed position to the fully-open position over an extremely

P
—

short period of time (for example, 0.1 to 1 second), and the

packwashing-gas rear valve 7 reaches the fully-closed

position, thus performing backwashing for an extremely short

P

period of time (for example, 0.1 to 1 second). When the

packwashing 1s completed, the backwashing-gas rear valve 7

quickly moves from the fully-open position to the fully-closed

.

position over an extremely short period of time (for example,

0.1 to 1 second), thus ending the backwashing cycle. Then,

when a predetermined period of time (for example, 4 to 10

minutes) has passed, the backwashing-gas rear valve 7 begins

Lo move agailn from the fully-closed position to the fully-open

position, thus starting the next backwashing cycle.

{0024}

With the apparatus for backwashing filter according to

this embodiment, it is possible to reduce deterioration of the

rotation shaft, the bearing, the wvalve plece, etc., of the

packwashing-gas front valve 6 as compared with the first

embodiment; even when there is considerable deterioration in

the rotation shaft, the bearing, the valve piece, etc., of the

packwashing-gas rear valve 7, it is possible to completely

plock the channel to which the backwashing-gas front valve 6

and the backwashing-gas rear valve 7 are connected, by having

the backwashing-gas front valve 6 in the

| _—R

‘ully-closed
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position; and thus 1t 1s possible to ensure the reliability of

the backwashing valves constituted of the backwashing-gas

front valves 6 and the backwashing-gas rear valves 7.
{0025}
Note that the present i1nvention is not limited to the

above-described embodiments, and various alterations and

modifications are possible, for example, to the number and

F

operation sequence of the backwashing valves, within a range

that does not depart from the gist of the present invention.

{0026}

-

The application of the apparatus for backwashing filter

according to the present invention is not limited to

integrated coal gasification combined cycle systems equipped

with the pressure vessel 1 shown in Fig. 1; it is also

applicable to integrated coal gasification combined cycle

systems equipped with a pressure vessel 21 shown in Fig. 4.

Note that, reference signs 22, 23, and 24 in Fig. 4

denote a gas lead-out pipe, a cylinder-type element (candle-

type filter element), and a top-portion partitioning plate
(tube sheet), respectively.
{Reference Signs List]}

{0027}

l: pressure vessel

2: honeycomb-type element (filter element)

3: cylinder-type element (filter element)



CA 02729941 2011-01-05

16

4: backwashing-gas system

5: backwashing nozzle

0: backwashing-gas front valve (second backwashing valve)

/1 backwashing-gas rear valve (first backwashing valve)
13: top-portion partitioning pipe plate (partitioning plate)
14: bottom-portion partitioning pipe plate (partitioning

plate)

15: purified-gas lead-out pipe

21: pressure vessel

23: cylinder-type element (candle-type filter element)

24: top-portion partitioning plate (tube sheet)
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We claim:

1. An apparatus for backwashing filter i1n a dust removal

device using porous material, having a plurality of filter

blocks which are constituted of a plurality of filter
elements accommodated 1in a pressure vessel and partitioning
plates that partition or support these filter blocks, the
pressure vessel beling internally divided into a space for
dust-containing gas, which 1ncludes a dust hopper, and a

plurality of spaces for purified gas;

wherein the apparatus for backwashing filter 1s operable

to periodically perform backwashing of the filter elements

for each of the filter blocks, wherein a backwashing nozzle

directed toward the filter elements 1s provided 1nside
purified-gas lead-out pipes or 1nside spaces upstream

thereof, each of which 1s connected to the plurality of

spaces for the purified gas or a filter-element outlet,
a first backwashing valve that controls gas for

backwashing, and a second backwashing valve that operates at

a slower speed than the first backwashing valve and that is

provided downstream of the first backwashing wvalve, are

disposed 1n a series 1ncluding two or more thereof, at

backwashing-gas introducing pipes individually provided for

each of the filter blocks.




CA 02729941 2012-07-06

18

2 . An apparatus for backwashing filter 1n a dust removal

device using porous material, having a plurality of filter

blocks which are constituted of a plurality of filter

elements accommodated in a pressure vessel and partitioning
prlates that partition or support these filter blocks, the
pressure vessel being internally divided 1nto a space for
dust-containing gas, which i1ncludes a dust hopper, and a

plurality of spaces for purified gas;

wherein the apparatus for backwashing filter i1s operable

to periodically perform backwashing of the filter elements

for each of the filter blocks, wherein a backwashing nozzle
directed toward the filter elements 1s provided 1nside
purified-gas lead-out pipes or 1nside spaces upstream

thereof, each of which 1s connected to the plurality of

spaces for the purified gas or a filter-element outlet,

a first backwashing valve, and a second backwashing

valve that 1s provided downstream of the first backwashing
valve are disposed, 1in a series 1ncluding two or more
thereof, at backwashing-gas introducing pipes individually

provided for each of the filter blocks, and gas for

backwashing 1s controlled by the first backwashing valve

alone.

3. An 1ntegrated coal gasification combined cycle system

equlipped with the apparatus for backwashing filter according

to Clailm 1 or 2.



CA 02729941 2012-07-06

19

4, A process for backwashing filter in a dust removal

device using porous material, the dust removal device having
a plurality of filter blocks which are constituted of a

plurality of filter elements accommodated 1n a pressure

vessel and partitioning plates that partition or support saild
filter blocks, the pressure vessel being internally divided
into a space for dust-containing gas, which includes a dust
hopper, and a plurality of spaces for purified gas;

wherein the process comprises periodically performing
backwashing of the filter elements for each of the filter

blocks, whereby a backwashing nozzle 1s directed toward the

filter elements, the backwashing nozzle provided 1inside
purified-gas lead-out pilpes or 1nside spaces upstream

thereof, each of which 1s connected to the plurality of
spaces for the purified gas or a filter-element outlet;

controlling gas for backwashing with a first backwashing

valve, and a second backwashing valve that operates at slower

speed than the first backwashing valve and that 1s provided

downstream of the first backwashing valve, the first and

second backwashing valves disposed, 1n a seriles 1ncluding two
or more thereof, at backwashing-gas introducing pipes
individually provided for each of the filter blocks; and
wherein upon starting a backwashing cycle, with the
first backwashing valve in a fully closed position, the
second backwashing valve 1s slowly moved from a fully-closed

position to a fully-open position, and



CA 02729941 2012-07-06

20

wherein once the second backwashing valve reaches the
fully-open position, rapidly moving the first backwashing

valve from a fully-closed position to a fully-open position

g
p—

to perform backwashing for a short period of time.

5. A process for backwashing filter in a dust removal

device using porous material, the dust removal device having

-
p—

a plurality of filter blocks which are constituted of a

i b |

plurality of filter e

ements accommodated 1n a pressure

vessel and partitioning plates that partition or support

these filter blocks, the pressure vessel being internally
divided into a space for dust-containing gas, which 1ncludes
a dust hopper, and a plurality of spaces for purified gas;
wherein the process comprises periodically performing
backwashing of the filter elements for each of the filter
blocks, whereby a backwashing nozzle 1s directed toward the
filter elements, the backwashing nozzle provided 1nside

purified-gas lead-out pipes or 1nslde spaces upstream

thereof, each of which i1s connected to the plurality of

spaces for the purified gas or a filter-element outlet;

controlling gas for backwashing by a first backwashing

valve alone, a second backwashing valve being provided
downstream of the first backwashing wvalve, the first and
second backwashing valves disposed, 1n a serieg 1ncluding two

or more thereof, at backwashing-gas i1ntroducing pipes

individually provided for each of the filter blocks, and
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wherein upon starting a backwashing cycle, with the
first backwashing valve in a fully closed position, the
second backwashing valve is slowly moved from a fully-closed
position to a fully-open position, and

wherein once the second backwashing valve reaches the
fully-open position, rapidly moving the first backwashing

valve from a fully-closed position to a fully-open position

to perform backwashing for a short period of time.
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