SETTLI NG TANK FI ELD OF THE | NVENTI ON [ 0001] The present invention rel ates
to a settling 5 tank (sedinentation equipnent) for solid liquid

separation of raw water and, nore particularly, to a settling tank in
which at |least a part of raw water fed to a center of a tank body rises-up
along a wall of the tank body so that the raw water is clarified, and the
10 clarified water overfl ows over an overfl ow ng section. BACKGROUND OF THE
| NVENTI ON [ 0002] Conventional sedinmentation equi pment conprises plain

sedi mnent #EDALEYE phBRK, inclined-plate 15 sedinentati on equi pnent, and
coagul ati on sedi nentati on equipnent. The plain sedinentation equi pnent may
be either rectangular or circular. Rectangular sedinentation equipnment is

generalIé%ﬁ%PBthgoﬁﬁﬁljﬁhﬁ$%¥&%gp, cal l ed "transverse-fl ow sedi mentation

basi n". rcular  sedine i on equi pnrent may be of an up-flow type or a
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hori zontal -fl ow type is "~ enployed. [0003] In the transverse-fl ow

sedi ment at 40k HasddimedE adensnt ol iggmes tgenes at ed 1due 1 dbadiifd erence in the
density of raw water and clarified water. The transverse-fl ow
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flowout baffle and/or_ internediate 1
settl%ng tank in wﬁ%ch at least a part of raw water fed

to a center of a tank body rises-up along a wall of the
tank body so that the raw water ié clarified, and the

10 clarified water overflows over an overflowing section.

BACKGROUND OF THE INVENTION

[0002] Conventional sedimentation egquipment
comprisesplainéedimentationequipment,inclined—plate
15 sedimentation equipment, and coagulation sedimentation
equipment. The plain sedimentation equipment may be
either rectangular or circular. Rectangular
sedimentation equipment is generally of horizontal-flow
type, called “transverse-flow sedimentation basin”.
20 Circular sedimentation eguipment may be of an up-flow
type or a horizontal-flow type. For clarification,
sedimentation equipment of horizontal-flow type is
employed. |
[0003] In the transverse-flow sedimentation basin,
25 density flow is generated due todifference in the density
of raw water and clarified water. The transverse-flow
sedimentation basin is accordingly provided with a

flow—in baffle, flow-out baffle and/or intermediate




baffle for uniformng the flow therein so as to inprove solid liquid
separation efficiency. The circular sedinentation equi pnent allows easy
collection of sedinmentated sludge. A structural exanple of circular 5
settling tank is shown in Fig. 4. In this circular settling tank, raw
water is fed into a central feed well 2, arranged in the center of a tank
body 1, through a raw water feed pipe 3. The raw water flows fromthe
bottom- of the central feed well 2 to_expand into a |ower portion 10 of the
tank bodyaffhe ficsesiibfarsdgd Heh¢ahkobodRereimuePngst Ros 1MEBIFES are
settled andlagpﬁpatedd and the .cIari%%ed.mater o% rflows over an
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tank having inclined plates or horizontal plates installed inside the tank
body. 5C esseftitéd nwatean®0 iis phoduceid bEneat M eath piat#. cThicsilsedi ment at i on
equi pnrent is based on the principle that the greater the area_of the
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of the central feed well 2 to expand into a lower portion

10 of the tank body 1 and rises-up along the tank body 1.
During this, solids are settled and separated, and the
clarified water overflows over an overflowing weir 4 to
flow out of the tank body 1. The settled solids are
collected into a discharge portion 7 by a sludge collector

15 rake 6, which is rotated by a driving unit 5, and are
discharged through a discharge pipe 8.

[0004] The inclined~plate sedimentation eguipment is
a settling tank having inclined plates or horizontal
plates installed inside the tank bedy. Clarified water

20 is produced beneath each plate. This sedimentation
equipment is based on the principle that the greater the
area of the plates, the greater the settling area is and
faster clarified water will be produced. Therefore, the
separation area can be increased in proportion to an

25 increase in the area of the plates. Therefore, the water
surface load (m’/m’h) can be reduced, thereby achieving
the separation of particles having low settliing
velocity.

[0005] Such settling tanks with inclined plates are




vel ocity. [0005] Such settling tanks with inclined plates are 2 descri bed
in JP H5-45363 U, JP H5-200205 A. In the settling tanks described in JP
H5- 45363 U and JP H5-200205 A, however, the inclined plates are pl aced
over a wwde range, thus resulting in high cost. 5 Patent Docunent 1: JP
publication H5-45363 U Patent Docunment 2: JP laid open H5-200205 A SUMVARY
OF THE | NVENTI ON [ 00061 An object of the present invention is to provide

10 a settling t?ﬁ%ﬁ whi ch has excel |l ent solids separation efficiency and
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flow out asngelaritihedreaer¢iand ir5 ghatacdsestzed in that at least one
inclined plate is disposed on the inner surface of 20 the wall of the tank

body. 5[ 00081 | rPabensetlid¢ugendnkl of IPheysksentt iicvelibir-dp,36308t of raw
water fed to the center of the tank body flows along the bottom of the
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along the inner 25 surface of the wall. During this, the solids are settled

SUMMARY OF THE INVENTION
[0006] An obiect of the present invention is to provide
10 a settling tank, which has excellent solids separation
efficiency and yet has a relatively simple structure.
[0007] A settling tank of the present invention has
a tank body and an overflowing section disposed at an
upper poftion of the tank body, in which at least a part
15 of raw water fed to the center of the tank body rises-up
along an inner surface of a wall of the tank body and
overflows over the cverflowing section to flow cut as
clarified water, and is characterized in that at least
one inclined plate i1s disposed on the inner surface of
20 the wall of the tank body.
[0008] In the settling tank of the present invention,
most of raw water fed to the center of the tank body flows
along the bottomof the tank body toward the inner surface
of the tank wall, and then rises-up along the inner
25 surface of the wall. During this, the solids are settled
and scoured, so that clarified water overflows over the
overflowing section at the upper portion of the tank body.
[0009] In the present-invention, since at least one

inclined plate is disposed on the wall of the tank body,




and scoured, so that clarified water overflows over the overf |ow ng
section at the upper portion of the tank body. [0009] In the present
invention, since at least one inclined plate is disposed on the wall of
the tank body, 3 described in JP H5-45363 U, JP H5-200205 A. In the
settling tanks described in JP H5-45363 U and JP H5-200205 A, however, the
inclined plates are placed over a wwde range, thus resulting in high cost.
-5 Patent Docunent 1: JP publication H5-45363 U Patent Docunent 2: JP laid
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BRIEF DESCRIPTION OF THE DRAWINGS
10 [0010] Fig. 1 is a vertical sectiocnal view of a
settling tank according to an embodiment:
Fig. 2a is a view on arrows of a line II-II of
Fig. 1 and Fig. 2b is a sectional view taken along a line
B-B of Fig. 2a;
15 Fig. 3 is a side view of inclined plates in
another embodiment; and
Fig. 4 is a vertical sectional view of a

conventional settling tank.

20 DETATLED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION
[0011] Hereinafter, a preferred embodiment of the
present invention will be described with reference to
Figs. 1, 2a, and 2b.

25 [0C12] A settling tank 10 of this embodiment has a tank
body 11 which is circular and a-feed well 12 which is
located at the center of the tank body 11. The feed well
12 is cylindrical and has upper and lower open ends. The

upper end of the feed well 12 projects upward from water




of the tank wall, and then rises-up along the inner 25 surface of the wall.
During this, the solids are settled and scoured, so that clarified water
overflows over the overflow ng section at the upper portion of the tank
body. [0009] In the present invention, since at |east one inclined plate
is disposed on the wall of the tank body, 3 level of the tank body 1. The
tank body 1 is provided wth a pit-like discharge portion 13 at the bottom
center for collecting and discharging the settled solids. [0013] A bottom

surface 11avef e Bank tsady hedys 15 fBhgedam obadsoni chf BHaPE 4¢Fting
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14 is a substantially rectangular flat plate of which

10 one vertical side is fixed to the vertical wall 11b. The
distances between adjacent inclined plates 14 are
constant and the angles of inclination 6 (angle from
horizontal plane) of the inclined plates 14 are equal.
The angle of inclination © of the inclined plate 14 is

15 preferably from 45° to 80°, especially from about 55°
to about 70°. The inclined plates 14 are arranged all
around the wall 11b. In this embodiment, the lower sides
of the inclined plates 14 are positioned above the bottom
surface 1la separated by a predetermined distance. The

20 upper sides of the inclinedplates 14 are positionedbelow
the water level of the tank body 11. The width I of each
inclined plate 14 is preferably from about 10% to about
30% of the radius of the tank body 11.
[0015] An overfiowing welr 15 as an overflowing

25 section is disposed around the upper edge of the wall
11b.
[0016] In the settling tank 10 having the
aforementioned structure, raw water is fed into the feed

well 12. The water flows mainly along the bottom surface




the water |evel of the tank body 11. The width L of each inclined plate 14
is preferably fromabout 10%to about 30% of the radius of the tank body
11. [0015] An overflowi ng weir 15 as an overflowi ng 25 section is disposed
around the upper edge of the wall [Ilb. [0016] In the settling tank 10
having the aforementioned structure, raw water is fed into the feed well
12. The water flows nainly along the bottomsurface 5 | evel of the tank
body 1. The tank body 1 is provided wth a pit-like discharge portion 13
at the botlamrdrilee inpercairdada® andrieivvthhrglng everddiaied®sdri ds.

0013] A hottom surface 1la of t t ank bqd 1 f or intq a conical
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[0014] A ouhet ol gLLoed il a9 oL ATSe o] 8pOSAd 00 LhBS BNGaBUET ace of

t he wal | inclrne subs rectangul ar fl at

plate of ghigh %@t@f@er‘(%&hﬁ%‘erﬁd Cifhdﬁlh'e)&? 1té3cé!§'el¥e&hh?c@| fwlwidgb. The
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- surface 1lla to the pit-like discharge portion 13, from
which the solids are discharged ocut of the tank body 11.

10 [0017] Though the inclined plates 14 are simple flat
plates which are inclined in only one direction in this
embodiment, the inclined plates may be inclined plates
1l4Awhich are bent in zigzags along the vertical direction
as shown in Fig.3.

15 [0018] In the present invention, raschig-ring-like
porous fillers may be filled between adjacent inclined
plates 14 {or 14A) to divide flow paths between adjacent
inclined plates into small paths.

[0019] In the present invention, a sludge collector

20 rake unit which rotates along the bottom surface of the
tank body may be provided as shown in Fig.4.

[0020] Though the tank body 11 has a circular shape
as seen in plan view in the aforementioned embodiment,
the.tank body may have a square shape, a polygon shape

25 - equal to or more than pentagon, or an elliptical shape.
[0021] The present invention may be adopted to another
settling tank for various processes, besides the

wastewater treatment.

30




of the inclined plates 14 are positioned above the bottom surface Ila
separated by a predeterm ned di stance. The 20 upper sides of the inclined
pl ates 14 are positioned below the water |evel of the tank body 11. The
width L of each inclined plate 14 is preferably from about 10%to about
30% of the radius of the tank body 11. [0015] An overflowi ng weir 15 as an
overflow ng 25 section is disposed around the upper edge of the wall [IIb.
[0016] In the settling tank 10 having the aforenentioned structure, raw
water is fed into the feed WeRl IE GhaINHRErIFFows mainly along the

bottom surface .5 T ISCAMDIS: 1. Asettling,tank conprisi a tank
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body rises-up along an Inner surface of a verti t he tank body

and overf{ oug povRf, the PMecH QM Nbe 886t LORArer fd PW-glt wat ot af &dii ed
wat er, wherein at |east one inclined plate'is disposed on the inner

surfade ofhsaiceénatt. o0 the Atsetk Ihadyt arksas—-abaiaieshgnacl dinmdr wherein
a feed well is disposed at the center of the tank body so that_the raw
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3. A Smﬂé%@%‘%ﬁg 8§e?éﬂ£§9nbnééé%f%%’E@“%fé% out as clarified
| water, wherein at least one inclined plate is disposed
on the inner surface of said wall.

10 : 2. A settling tank as claimed in claim 1, wherein
a feed well is disposed at the center of the tank body
so that the raw water is fed to the bottom portion of
the tank body through the feed well.

3. A settling tank as claimed in claim 2, wherein

15 the bottom surface of the tank body tilts downward from
the lower end of said wall to the center of said tank
body.

4. A settling tank as claimed in claim 1, wherein
the inclined plate is a substantially rectangular fliat

20 plate of which one side is fixed to the inner surface
of said wall.

5. A settling tank.as claimed in claim 1, wherein
apluralityof theinclinedplates are arranged at regular
intervals all around the inner surface of said wall.

25 6. A settling tank as claimed in claim 1, wherein
the angle of inclination, i.e., the angle fromhorizontai,
of the inclined plate is from 45° to 80°.

7. A settling tank as claimed in claim 4, wherein

the width of the inclined plate is from 10% teo 30% of




15 the bottom surface of the tank body tilts downward from the | ower end
of said wall to the center of said tank body. 4. A settling tank as
claimed in claiml1l, wherein the inclined plate is a substantially
rectangular flat 20 plate of which one side is fixed to the inner surface -

of said wall. 5. A settling tank. as clained in claim1l, wherein a
plurality of the inclined plates are arranged at regular intervals al
around the inner surface of said wall. 25 6. A settling tank as clainmed in
claim 1, Whersadiupecdndlilees of anicldddyi-on, i. e. , the angle from

hori zontal, of the inclined plate is from45' to 80'..7._ A settlinpg tank
as claimed in & aifn23ctimHems nta{lﬁeavﬁ e vrechd i iict3 Hadlpl &’?’éelf%l%r om 10%
to 30% of t i U f_the.tank hody. 8. tili Kk Lmed in
e m 1 her o e e S PRt T sdad A LBk RS T ca
directi onqi peBt+iAysettling tank as clainmed in claim1, further conprising
a sludge collector rake unit which rotates along the bottom surface of the
tank Body. 8 9. A settling tank as claimed in claim 1, further

comprising a sludge collector rake unit which rotates

‘alohg the bottom surface of the tank body.




