
1 DESCRIPTION HOLLOW YARN FILM FILTERING APPARATUS TECHNICAL FIELD [0001]
The present invention relates to a filtration equipment of hollow fiber
membrane (i.e hollow yarn 5 film filtering apparatus), which allows mutual
backwash between hollow fiber filtration membrane modules. BACKGROUND ART
(0002) JP-A-9-220446 ;Patent Document 11 describes 10 backwash by an
external pressure type hollow fiber membrane module as a conventional
filtration equipment of hollow fiber membrane. (0003) [Patent Document 1]
J2-A-9-220446 



15[0004] However, the above described conventional example requires a wash
pump or a backwash tank for washing off suspended matter or the like
adhering to a hollow fiber filtration membrane, which has a large 20
footprint and increases costs. [0005]             The present invention is
achieved to solve the above described problem, and has an object to  2
provide a filtration equipment of hollow fiber membrane that eliminates the
need for a wash pump or a backwash tank for washing off suspended matter or
the like adhering to a hollow fiber filtration membrane. 5 DISCLOSURE OF
THE INVENTION [0006]             A filtration equipment of hollow fiber
membrane in which raw liquid is passed through a hollow fiber membrane
immersed in a treatment tank and 10 filtered according to the present
invention has a first configuration, including a plurality of hollow fiber
filtration membrane modules in which filtrate discharge channels are
connected to a filtrate discharge header pipe via on-off valves, the
filtrate discharge header 



15 pipe is connected to a liquid suction port of a suction pump, an on-off
valve is connected to the filtrate discharge header pipe connected to a
liquid discharge port of the suction pump, and backwash channels are
connected to a backwash header pipe branched from 20 between the on-off
valve of the filtrate discharge header pipe and the suction pump via on-off
valves, and are communicated with the filtrate discharge channels upstream
of the on-off valves thereof, and on-off operations of the on-off valves
allow mutual backwash 25 between the plurality of hollow fiber filtration
membrane modules. [0007]             The filtration equipment of hollow
fiber membrane according to the present invention has a second
configuration, including air supply means provided in the treatment tank
and aeration, amount 5 control means increasing an amount of air aeration
by the air supply means during the mutual backwash between the plurality of
hollow fiber filtration membrane modules in the first configuration. [0008]
10The filtration equipment of hollow fiber membrane according to the
present invention has a third configuration wherein the aeration amount
control means increases an amount of air aeration by the air supply means
entirely for the plurality of hollow fiber 15 filtration membrane modules
immersed In the treatment tank in the second configuration. [0009] 



The filtration equipment of hollow fiber membrane according to the present
invention has a 20 fourth configuration wherein the aeration amount control
means increases an amount of air aeration by the air supply means only for
a hollow fiber filtration membrane module durino backwash among the
plurality of hollow fiber filtration membrane modules immersed in 25 the
treatment tank in the second conficjuration. [0010]               The
filtration equipment of hollow fiber membrane according to the present
invention has a fifth  4 configuration wherein the aeration amount control
means increases an amount of air aeration by the air supply means for an
area formed between the hollow fiber filtration membrane module during
backwash and a hollow 5 fiber filtration membrane module during filtration
among the plurality of hollow fiber filtration membrane modules immersed in
the treatment tank in the second configuration, [0011] 10The filtration
equipment of hollow fiber membrane according to the present invention has a
sixth configuration wherein stirring means is provided in the treatment
tank, and the stirring means stirs a liquid in the treatment tank during
the mutual backwash 15 between the plurality of hollow fiber filtration
membrane modules in the first configuration. 



[0012) With the first configuration of the filtration equipment of hollow
fiber membrane according 20 to the present invention, the on-off operations
of the en-off valves allow the mutual backwash between the plurality of
hollow fiber filtration membrane modules, thereby eliminating the need for
a wash pump or a backwash tank for washing off suspended matter adhering 25
to a hollow fiber membrane, and reducing the size and cost of a filtration
facility. [0013] With the second configuration of the  5 filtration
equipment of hollow fiber membrane according to the present invention,
during the mutual backwash between the plurality of hollow fiber
filtration. membrane modules immersed in the treatment tank, the 5 aeration
amount control means can increase the amount of air aeration to produce an
ascending flow in a treatment liquid in the treatment tank, and thus
suspended matter removed from a hollow fiber membrane during backwash is
raised by the ascending flow to 10 around a liquid level in the treatment
tank. As a result, the ascending flow does not make the suspended matter
adhere to a hollow fiber membrane during filtration. 



[0014]            With the third configuration of the filtration equipment
of hollow fiber membrane according to the present invention, the aeration
amount control means can increase the amount of air aeration entirely for
the hollow fiber membrane during backwash and the 20 hollow fiber membrane
during filtration, thereby increasing a washing effect of the hollow fiber
filtration membrane module during backwash and a re-adhesion preventing
effect of suspended matter to the hollow fiber filtration membrane module
during 25 filtration. [0015]  to the present invention, the aeration amount
control means can increase the amount of air aeration only for the hollow
fiber membrane during backwash to produce an ascending flow for the hollow
fiber filtration membrane 5 module during backwash. Thus, suspended matter
removed from the hollow fiber filtration membrane module during backwash is
retracted by the ascending flow to around the liquid level in the treatment
tank to further produce a descending flow along the adjacent hollow 10
fiber filtration membrane module during filtration and produce a swirling
flow in the treatment tank, thereby efficiently increasing a washing effect
of the hollow fiber filtration membrane ioodule during backwash and a
re-adhesion preventing effect of suspended matter to 15 the hollow fiber
filtration membrane module during filtration* [0016] With the fifth
configuration of the 



filtration equipment of hollow fiber membrane according 20 to the present
invention, the aeration amount control means can increase the amount of air
aeration for the area formed between the hollow fiber membrane during
backwash and the hollow fiber membrane during filtration to produce a
stable swirling flow, thereby 25 efficiently increasing a washing effect.
(0017]  to the present invention, during the mutual backwash between the
plurality of hollow fiber filtration membrane modules ilmmersed in the
treatment tank, the stirring means stirs the liquid in the treatment tank,
and thus the suspended matter removed from the hollow fiber membrane during
backwash is retracted by a stirring flow. As a result, the stirring flow
does not make the suspended matter adhere to the hollow fiber membrane
during filtration. 10 BRIEF DESCRIPTION OF THE DRAWINGS (0048J
Fig. IA shows mutual backwash between a plurality of hollow fiber
filtration membrane modules by on-off operations of on-off valves in a
filtration 15 equipment of hollow fiber membrane of an external pressure
type;             Fig, 1B shows mutual backwash between a Plurality of
hollow fiber filtration membrane modules by on-off operations of on-oft
valves in a filtration 20 equipment of hollow fiber membrane of an internal
pressure type;            Fig. 1C shows mutual backwash bet en a plurality
of hallow fiber filtration membrane modules by on-off operations of on-off
valves in a filtration 



25 equipment of hollow fiber membrane in the case of the immersed
membranes; Fig. 2 shows a conflauration including air  8 supply means for
supplying air during the mutual backwash between the plurality of hollow
fiber filtration membrane modules in the case of the external. pressure
type; 5Fig. 3 illustrates a configuration for controlling an amount of air
aeration in the case of the immersed membranes;              Fig. 4
illustrates a configuration for controlling an amount of air aeration in
the case or 10 the immersed membranes;            Fig. 5 illustrates a
configuration for controlling an amount of air aeration in the case of the
immersed membranes; 6 illustrates a configuration for 15 controlling an
amount of air aeration in the case of the immersed membranes; and Fig. 7
illustrates a configuration for stirring inside a treatment tank in the
case of the immersed membranes. 



20 BEST MODE FOR CARRYING OUT THE INVENTION 100181            An embodiment
of a filtration equipment of hollow fiber membrane according to the present
invention will be described in detail with reference to 25 the drawings.
Fig. lA to Fig. 1C show mutual backwash between a plurality of hollow fiber
filtration membrane modules by on-off operations of on-off valves of the  9
filtration equipment of hollow fiber membrane, and Fie. lA shows a. case of
an external pressure type, Fig. 18 shows a case of an internal pressure
type, and Fig, 1C shows a case of immersed membranes, and Fig. 2 shows a 5
configuration including air supply means for supplying air during the
mutual backwash between the plurality of hollow fiber filtration membrane
modules in the case of the external pressure type, [0019] 10Fig. lA to Fig.
IC show mutual backwash between a pair of hollow fiber filtration membrane
modules 16a and let) by on-off operations of on-off valves of a filtration
equipment of hollow fiber membrane 7, Fig. LA shows mutual backwash between
15 membranes in a case of an external pressure type with hollow fiber
membranes housed in a casing, Fig. 18 shows mutual backwash between
membranes in a case of an internal pressure type with hollow fiber
membranes housed in a casing, and Fig. 1C shows mutual backwash 20 between
membranes in a case of immersed membranes with hollow fiber membranes
immersed in a treatment tank, [0020] 



As shown in Fig. 1A, the filtration equipment of hollow fiber membrane 7 of
the external pressure 25 type in which pressure is applied to raw liquid
from outside of the hollow fiber membranes housed in the casing to cause
filtrate to pass inside the hollow fiber membranes includes a pair of
hollow fiber  10 filtration membrane modules 16a and 16b, in which raw
liquid supply channels 1.0a and 10b are connected to a shared raw liquid
supply header pipe 8, to which raw liquid is supplied by an nshown supply
pump, via on - 5 off valves 9a and 9b, filtrate discharge channels 12a and
12b are connected to a shared filtrate discharge header pipe 11, the
filtrate discharge header pipe 11 has an on-off valve 18, and return raw
liquid channels 15a and 15b are connected to a shared return raw liquid 10
header pipe 13 via on-off valves 1.4a and 14b so that on-off operations of
the on-off valves 9a, 9b, 14a, 14b and 18 allow mutual backwash between the
pair of hollow fiber filtration membrane modules 16a and 16b. (0021)
15Next, with reference to Fig. 1A, operations of filtration and of the
mutual backwash between the pair of hollow fiber filtration membrane
modules 16a and 16b will be described. First, in a filtration operation,
the on-off valves 9a and 9b and the on-off 20 valve 16 provided downstream
of the filtrate discharge channels 12a and 12b in the filtrate discharge
header pipe 11 in a filtrate flowing direction (the right side in Fig. 1A)
are opened, the raw liquid is passed from the outside to the inside
(external pressure type 25 filtration) of the hollow fiber membranes of the
hollow fiber filtration membrane modules 16a and 16b, with the on-off
valves 14a and 14b being closed, for entire filtration, or part of the raw
liquid is returned from 



11 the return raw liquid channels 15a and iSb via the return raw liquid
header pipe 13 to an unshcwn raw liquid tank, with the on-off valves Na and
14b being opened, for circulation filtration, 5[0022]            Next, in
the mutual backwash operation between the pair of hollow fiber filtration
membrane modules 16a and 161D, for a backwash operation of the hollow fiber
filtration membrane module 16a, with the 10 on-off valves 9b and 14a being
opened and the on-off valves 9a, 14h and lEs being closed, the raw lqluid
is passed from the outside to the inside (external pressure type
filtration) of the hollow fiber membrane of the hollow fiber filtration
membrane module 16b and 15 filtered, and the filtrate is caused to flow
back to the filtrate discharge channel 12a of the hollow fiber filtration
membrane module 16a and passed from the inside to the outside of the hollow
fiber membrane, and suspended matter adhering to the hollow fiber membrane
20 is removed and discharged to the outside from the return raw liquid
channel 15a via the return raw liquid header pipe 13. [0023] Similarly, for
a backwash operation of the 25 hollow fiber filtration membrane module 16b,
with the on-off valves 9a and 14a being opened and the on-off valves 9b,
14a and 18 being closed, the raw liquid is passed from the outside to the
inside (external  lc; 



pressure type filtration) of the hollow fiber membrane of the hollow fiber
filtration membrane module 16a and filtered, and the filtrate is caused to
flow back to the filtrate discharge channel 12b of the hollow fiber 5
filtration membrane module 16b and passed from the inside to the outside of
the hollow fiber membrane, and suspended matter adhering to the hollow
fiber membrane is removed and discharged to the outside from the return raw
liquid channel 15b via the return raw liquid 10 header pipe 12. [00243
In a flushing operation for simply washing outer surfaces of the hollow
fiber membranes of the hollow fiber filtration membrane modules 16a and
16b, 15 with the on-off valves 9a, 9b, 14a and 14 being opened and the
on-oft valve 18 being closed, the raw liquid is supplied from the raw
liquid supply header pipe 8 to the raw liquid supply channels 10a and 10b
and passed through the outside of the hollow fiber membranes of 20 the
hollow fiber filtration membrane modules 16a and 161e, and suspended matter
adhering to the outer surfaces of the hollow fiber membranes are removed
and discharged to the outside from the return raw liquid channels 15a and
15b via the return raw liquid header 25 pipe 13, (0025) As shown in Fig.
1B, the filtration equipment of hollow fiber membrane 7 of the internal
pressure  13 



type in which pressure is applied to raw liquid from inside of the hollow
fiber membranes housed in the casing to cause filtrate to pass outside the
hollow fiber membranes is also configured as in Fig 1i so 5 that on-off
operations of on-off valves 9a, 9b, 14a, 14b and 18 allow mutual backwash
betwesn a pair of hollow fiber filtration membrane modules 16a and 16b.
[0026] In Fig. 18, in a filtration operation, the 10 on-off valves 9a. and
9b and the on-off valve 18 provided downstream of filtrate discharge
channels 12a and 12n in a filtrate discharge header pipe 11 in a filtrate
flowing direction (the right side in Pig. IS) are opened, the raw liquid is
passed from the inside to 15 the outside (internal pressure type
filtration) of the hollow fiber membranes of the hollow fiber filtration
membrane modules 18a and 16b, with the on-off valves 14a and 14b being
closed, for entire filtration, or part of the raw liquid is returned from
return raw 20 liquid channels 15a and 15b via a return raw liquid header
pipe 13 to an unshown raw liquid tank, with the on-off valves 14a and 14b
being opened, for circulation filtration. [0027]             Next, in Fig.
IC, in the mutual backwash operation between the pair of hollow fiber
filtration membrane modules 18a and 16b, for a backwash operation of the
hollow fiber filtration membrane module 16a,  14 



with the on-off valves 9b anti 14a being opened and the on-off valves 9a,
14h and 18 being closed, the raw liquid is passed from the inside to the
outside (internal pressure typeration) of the hollow fiber 5 membrane of
the hollow fiber filuratiori membrane module 16b and filtered, and the
filtrate is caused to flow back to the filtrate discharge channel I2a of
the hollow fiber filtration membrane module 16a and passed from the outside
to the inside of the hollow fiber 10 membrane, and suspended matter
adhering to the hollow fiber membrane is removed and discharged to the
outside from the return raw liquid channel 15a via the return raw liquid
header pipe 13. [0028]            Similarly, for a backwash operation of
the hollow fiber filtration membrane module 18b, with the on-off valves 9a
and 14b being opened and the on-off valves 9b, 14a and IS being closed, the
raw liquid is passed from the inside to the outside (internal 20 pressure
type filtration) of the hollow fiber membrane of the hollow fiber
filtration membrane module 16a and filtered, and the filtrate is caused to
flow back to the filtrate discharge channel 12b of the hollow fiber
filtration membrane module 16b and passed from the 25 outside to the inside
of the hollow fiber membrane, and suspended matter adhering to the hollow
fiber membrane is removed and discharged to the outside from the return,
raw liquid channel 15b via the returnliquid  header pipe 13, [CO29/ As
shown in Fig. 10, the filtration equipment 



of hollow fiber membrane 7 of the immersion type in 5 which bare hollow
fiber membranes having one closed ends are immersed in a treatment tank 24,
raw liquid in the treatment tank 24 is sucked from the other open ends of
the hollow fiber membranes by a suction pump 25, passed through the hollow
fiber membranes and 10 filtered, and the filtrate is pumped up includes a
pair of hollow fiber filtration membrane modules 16a, 16b, in which the raw
liquid is supplied into the treatment tank 24 by an unshown supply pump,
filtrate discharge channels 12a and 12b are connected to a shared filtrate
15 discharge header pipe 11 via en-off valves 26a and 26b, the filtrate
discharge header pipe 11 is connected to a liquid suction port of the
suction pump 25, an on-off valve 30 is connected to the filtrate discharge
header pipe 11 connected to a liquid discharge port of the 20 sactlon pump
25, backwash channels 29a and 29b are connected to a shared backwash header
pipe 27 branched from between the on-off valve 30 of the filtrate discharge
header pipe 11 and the suction pump 25 via on-off valves 28a and 25b, and
are communicated with 25 the filtrate discharge channels 12a and 12h
upstream of the on-off valves 26s and 26b thereof so that on-off operations
of the on-off valves 26a, 263D, 28a, 28b and 30 allow mutual backwash
between the pair of hollow  16 fiber filtration membrane modules 16a and
16b. [0030] 



Next, with reference to Fig. 1C, an operation of the mutual backwash
between the pair of hollow fiber 5 filtration membrane modules 16a and 16b
will be described. First, in a filtration operation, the on-off valves 26a
and 26b and the on-off valve 30 provided downstream of the suction pump 25
in the filtrate discharge header pipe 11 in a filtrate flowing 10 direction
{the right side in Fig. IC) are opened, the suction pump 25 is driven to
suck the raw liquid stored in the treatment tank 24 with the on-off valves
28a and 28b being closed, and the raw liqhid is passed from the outside to
the inside of the hollow fiber membranes of 15 the hollow fiber filtration
membrane modules 16a and 16b. [0031]            Next, in the mutual
backwash operation between the pair of hollow fiber filtration membrane 20
modules 16a and 16b, for a backwash operation of the hollow fiber
filtration membrane module 16a, with the on-off valves 26b and 28a being
opened and the on-off valves 26a, 28b and 30 being closed, the suction pump
25 is driven to suck the raw liquid stored in the 25 treatment tank 24, the
raw liquid is passed from the Outside to the inside of the hollow fiber
membrane of the hollow fiber filtration membrane module 16b, the filtrate
is caused to flow hack to the filtrate  17 discharge channel 12a of the
hollow fiber filtration membrane module 16a and passed from the inside to
the outside of the hollow fiber membrane, and suspended matter adhering to
the hollow fiber membrane is removed 5 and discharged into the treatment
tank 24, 



[0032)            Similarly, for a backwash operation of the hollow fiber
filtration membrane module 16b, with the on-off valves 26a and 26h being
opened and the on-off 10 valves 26b, 20a and 30 being closed, the suction
pump 25 is driven to suck the raw liquid stored in the treatment tank 24,
the raw liquid is passed from the outside to the inside of the hollow fiber
membrane of the hollow fiber filtration membrane module 16a, the 15
filtrate is caused to flow back to the filtrate discharge channel 12b of
the hollow fiber filtration membrane module 16b and passed from the inside
to the outside of the hollow fiber membrane, and suspended matter adhering
to the hollow fiber membrane is removed 20 and discharged into the
treatment tank 24. [0033]            Fig. 2 shows an example of the
filtration equipment of hollow fiber membrane 7 of the external pressure
filtration type described above with reference 25 to Fig. 1A, in which air
supply branch pipes 19a and 19b branched from an air supply header pipe 19
that is air supply means for supplying air during mutual backwash between a
pair of hollow fiber filtration  membrane modules 16a and 16b communicate
with raw liquid supply channels 10a and 10b via on-off valves 31a and 31b.
The mutual backwash operation between the 



hollow fiber filtration membrane modules 16a and 16b is 5 as described
above with reference to Fig. IA, and during backwash of each of the hollow
fiber filtration membrane modules 16a and 16b, the on-off valves 31a and
31b corresponding to the hollow fiber filtration membrane modules 16a and
16b can be opened as 10 appropriate for a backwash operation by air
bubbling, [0034]             In the above described embodiment, the pair of
hollow fiber filtration, membrane modules 16a and 16b refer to one or a
plurality of groups of hollow fiber 15 filtration membrane modules that
produce filtrate for backwash, and one or a plurality of groups of
filtration membrane modules to be backwashed, in a pair. The pair of hollow
fiber filtration membrane modules 16a and 16b also include one or a
plurality of 20 groups of hollow fiber filtration membrane modules
connected to separate header pipes, besides the hollow fiber filtration
membrane modules connected to a shared header pipe, [0035] 25With the above
described configuration, automatic or manual on-off operations of the
on-off valves allow the mutual backwash between the pair of hollow fiber
filtration membrane modules 16a and 16b,  19 



thereby eliminating the need for a wash pump or a backwash tank for washing
off suspended matter adhering to the hollow fiber membranes, and reducing
the size and cost of a filtration. facility. 5[0036]            Also, the
air supply pipe that is the air supply means supplies air during the mutual
backwash between the pair of hollow fiber filtration membrane modnl.es 16a
and 16b, thereby shaking the hollow fiber 10 membranes to increase a
washing effect. [0037] Next, another configuration of a filtration
equipment of hollow fiber membrane according to the present invention will
be described with reference to 15 Figs. 3 to 6. The same components as in
the above described embodiment will be denoted by the same reference
numerals, and descriptions thereof will be omitted, In this embodiment, as
shown in Figs. 3 to 6, air supply pipes 41, 42 and 43 are provided that are
20 air supply means having aeration openings 41e, 42a and 43a placed at the
bottom in a treatment tank 24, and an aeration amount control portion 44 is
provided that is aeration amount control means for increasing or decreasing
an amount of air aeration by the air supply 25 pipes 41, 42 and 43 that are
the air supply means during mutual backwash between a plurality of hollow
fiber filtration membrane modules 16a and let immersed in the treatment
tank 24 as described above with  20 reference to Fig, IC. The increase of
the amount of 



air aeration is preferable, because it increases a washing effect of the
hollow fiber filtration membrane module and a re-adhesion preventing effect
of suspended 5 matter to the hollow fiber filtration membrane module.
[0038]             As shown in rig, 3, the aeration amount control section
44 in the embodiment can perform control to increase the amount of air
aeration by the 10 air supply pipes 41, 42 and 43 that are the air supply
means entirely for the plurality of hollow fiber filtration membrane
modules 16a and 16b immersed in the treatment tank 24, Fig, 4 shows control
to increase an amount of air aeration by the air supply pipes 41 and 15 42
provided below the hollow fiber filtration membrane modules 16a and 16b,
[0039]             With the above described configuration, the aeration
amount control section 44 that is the aeration 20 amount control means
increases the amount of air aeration entirely for a hollow fiber membrane
during backwash and a hollow fiber membrane during filtration, thereby
increasing a washing effect of the hollow fiber filtration membrane module
during backwash (hollow 25 fiber filtration membrane module 16b in Figs, 3
and 4) and a re-adhesion preventing effect of suspended matter to the
hollow fiber filtration membrane module during filtration (hollow fiber
filtration membrane module 16a  in Figs. 3 and 4). [0040] As shown inthe
aeration amount 



control section 44 in the embodiment can also perform 5 control to increase
an amount of air aeration by the air supply pipe 42 that is the air supply
means only for the hollow fiber filtration membrane module during backwash
(hollow fiber filtration membrane modules 16b in Fig. 5) in the plurality
of hollow fiber filtration 10 membrane modules 16a and 16b immersed in the
treatment tank 24* [0041]             With the above described
configuration, the aeration amount control section 44 that is the aeration
15 amount control means can increase the amount of air aeration only for
the hollow fiber membrane during backwash to produce an ascending flow 46
for the hollow fiber filtration membrane module during backwash (hollow
fiber filtration membrane module 16b in Fig. 20 5). Thus, suspended matter
removed from the hollow fiber filtration membrane module during backwash
(hollow fiber filtration membrane module 16b in Fig 5) is retracted by the
ascending flow 46 to around a liquid level in the treatment tank 24 to
further 25 produce a descending flow 47 along the adjacent hollow fiber
filtration membrane module during filtration (hollow fiber filtration
membrane module 16a in Fig. 5) and produce  a swirling flow in the
treatment tank 24,  22 thereby efficiently increasing a washing effect of
the hollow fiber filtration membrane module during backwash (hollow fiber
filtration membrane module 16b in. Fig. 5) and a re-adhesion preventing
effect of suspended matter 



5 to the hollow fiber filtration membrane module during filtration (hollow
fiber filtration membrane module 16a. in Fig. 5). L0042] As shown in Fid.
6, the aeration amount 10 control section 44 in the embodiment can also
perform control to increase an amount of air aeration by the air supply
pipe 43 that is the air supply means for an intermediate area 45 formed
between the hollow fiber filtration membrane module during backwash (hallow
15 fiber filtration membrane modules 16b in Fig. 6) and the hollow fiber
filtration membrane module during filtration (hollow fiber filtration
membrane modules 16a. in Fig. 6) in the plurality of hollow fiber
filtration membrane modules 16a and 16b immersed in the 20 treatment tank
24. [0043]            With the above described configuration, the aeration
amount control section 44 that is the aeration amount control means can
increase the amount of air 25 aeration for the intermediate area 45 formed
between a hollow fiber membrane during backwash and a hollow fiber membrane
during filtration to produce a stable swirling flow, thereby efficiently
increasing a washing  E0044] 



With the above described configurations, during the mutual backwash between
the plurality of 5 hollow fiber filtration membrane modules 16a and 16b
immersed in the treatment tank 24, the aeration amount control section 44
that is the aeration amount control means can increase the amount of air
aeration to produce the ascending flow 46 in a treatment liquid in 10
treatment tank 24. Thus, suspended matter removed from the hollow fiber
membrane during backwash is retra by the ascending flow 46 to around a
liquid level in the treatment tank 24 and does not adhere to the fiber
membrane during filtration. 15[0045] Next, a further configuration of a
filtration equipment of hollow fiber membrane according to the present
invention will be described with reference to Fig. 7. The same components
as in the above described 20 embodiment will be denoted by the same
reference numerals, and descriptions thereat will be omitted, In this
embodiment as shown in Fib. 7, a stirrer 48 that is stirring means is
provided at the bottom of a treatment tank 21, and a liquid in the
treatment tank 25 21 is ad by the stirrer: 48 during mutual backwash
between a plurality of hollow fiber filtration membrane modules 16a and
16b, [0016]  



24            With the above described configuration, the liquid in the
treatment tank 24 is stirred by the stirrer 48 during the mutual backwash
between the plurality of hollow fiber filtration membrane modules 5 16a and
16b immersed in the treatment tank 249 and thus suspended matter removed
from a hollow fiber membrane during backwash is retracted by a stirring
flow and does not adhere to a hollow fiber membrane during filtration, 10
INDUSTRIAL APPLICABILITY [0047] The present invention may be applied to a
filtration equipment of hollow fiber membrane that allows mutual backwash
between hollow fiber filtration 15 membrane modules. DESCRIPTION OF
REFERENCE NUMERALS [0049] filtration equipment of hollow fiber membrane 



8taw liquid supply header pipe 9a, 9hon-off valve I0a, 10b raw liquid
supply channel 11filtrate discharge header pipe I2a, 12h filtrate discharge
channel 13return raw liquid header pipe 14a, 14b on-off valve 15a, 15b
return raw liquid channel  16a, 16b hallow fiber filtration membrane module
on-oft valve 19air supply header pipe 19a 19b air supply branch pipe
24treatment tank 



25suction pump 26a, 26b an-off valve 27backwash header pipe on-off valve
backwash            on-off valve 31a, 31b an-off valve 41 to 43 air supply
pipe 41a to 43a aeration opening 44aeration amount control section
Intermediate area 46ascending 47descending flow 48stirrer  26 



C114P.11,15 Atrail, on equipment of hollow fiber membrane in which raw
liquid is passed through a. hollow fiber membrane immersed in a treatment
tank. and filtered, comprising                a plurality of hollow fiber
filtration membrane modules (16:a; 16b) in which filtrate discharge
channels (12a, 12b) are connected to a filtrate discharge head pipe (11)
via on-off valves (26a, 26b), the filtrate discharge header pipe (11) is
connected to a liquid suction port of a suction pump (25), an on-off valve
(30) is connected to the filtrate discharge header pipe (11) connected to a
liquid discharge port of the suction pump (25), and backwash channels (29a,
29b) are connected to a backwash header pipe (27) branched from between the
on-off valve (30) of the filtrate discharge header pipe and the suction
pump (25) via on ...off valves (28a, 28b), and are. communicated with the
filtrate discnarq e channels (12a, 12b) upstream of the on-off valves (26a,
26b)  thereof, on off operations of the on-off valves (26a, 26b, 28a, 28id
and 30) allow mutual ki;iickwash between the plurality of hollow fiber
filtration. membrane modules; air supplvimeans provided in the treatment
tank.; and            aeration amount control means for increasing an
amount of air aeration by the air supply means during the mutual backwash
between the plurality of hollow fiber filtrationmeathrane modules (16a,
16b), wherein the aeration ;amount control means increases an amount of air
aeration by the air supply means for an area formed between the hollow
fiber filtration membrane module (1 6b) during backwash and a hodlow faber
filtration membrane module (I6a) during filtration among the plurality of
hollow fiber filtration meMbrane modules iamersed in the treatment tank- 


