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Application of a CFD Model for the Design of a Settling Basin Inlet
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Abstract

We applied a commercially available computational fluid dynamics model, FLOW-3D, to design a settling
basin inlet structure for the intended O sewage plant. In addition, we analyzed the extent to which the inlet
sewage water was distributed as a result, firstly, of the location and width of a submerged baffle wall and,
secondly, of the opening ratio of a baffle wall with opening holes. The application resuits show that the flow
is unstable due to the generation of eddies in both sides of the submerged baffle wall when the submerged
baffle wall is located close to the inlet. The eddies and subsequent instability also occur when the
submerged baffle wall is located close to the baffle wall with opening holes. Moreover, the discharge that
passes through the midsection of the settling basin increases as the width of the submerged baffle wall
increases. At the O sewage plant, when the submerged baffle wall with a width of 2.4 m was located 2 m
from the inlet structure and the opening ratio of the baffle wall was 7 percent, the most satisfactory
distribution of the inlet sewage water occurred at the entrance of the settling basin.
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Case 1 15

Case 2 20 24

Case 3 25

Case 4 20 12

Case 5 3.6
SR Rer ) AAA §HFE 8,000m’/day
oltf. FUF] AL g Aolr} 0.5mel A}
Agoz FURFES oF 037m/secol™, F34FY
o A7 AAL 02molth, #2202 943 Fa
7 ¢] #24e Fig. 13} 2}

AAZE NG T EFEE neste A gz
B50] $dske 22 AAarE A, A¥ 5F
o W3} kgt 2 A%A1F 2 e haA
A2 ARSI AAtel 71 H4 0.037me) A 3
o 3.76meoln] | & 1,197,000719] A2 AALL 1A

. MR x| Y
Xﬁvtﬁ,«] -rlx]°ﬂ uE wgr‘%*-"f] HERE HES)
71 g8t AR/ 2 W
Kol A A 7 7};‘]«] A, L&
S 7| FA RS 35 13]_’ A Fe o
Zo| M2 fEe Rulans AEs) 9dd Le
et WE 37y $x RS Fesidnt
2o Z2A L Table 13 Zt},
Fig. 2+ Table 12] 2oz W FHE33LS
TAIgE otk ARBlol #3 2

2 138 74
Sm, 2.0m, 2.5m=

Afuel FEAA skt AL o, AFHol

(a) Case 1 (b) Case 2

Fig. 2. M FH9| 2XI2 Z0 2 HWHRFIHTIR|: m/sec).

i
9
ﬂ

Table 2. X{ =29 2(X|Q =01

(c) Case 3

(d) Case 4

ARINE ENRHER: mY/day)

320



o
o

YOI =LA =
. pp. 318-322, 2005
"

Ar

194 3
Case 3 Case 4

Case 2

Case 1

H2IA

W T x ow oo Jx ok ™ oo - X
« i Gk oy e T T e e E T
& o oSl 2 K p
: : e wImiSCET R L P
—_— .
<2 n QCT.%U,Wl%%moﬂ?w.%_ﬁ
53558 B Y v SR oo )T
e = T wm T B oW T
H - & o = r Mﬂmvmodﬂ,m-waooéo EWzT o
k2329 R S T Dy g e ® T
YR8 &R & ol m Y gk e om o s ook
O S OO z N_-,%.nﬂﬂoe#ux7 lodlﬂ Eﬁroﬁo
" ) S R - [
o i R Il TR L
g o T I TG
E0 WA MR P E o _— o o
iy ) T o Rl R |
) = ) © 9 4= N o W o ok
e I L S [
N G N W wE s L0
2o eg|y|d o I G
o\ RIS @ | w [ 1.Mo = oo ]Iﬁdlﬂq —_
& oY o~ H 2 o ]i,me
= B OO oW oW L T e LW o T oW
= o T g B oo TR o o X
= B of o o T° I+ B Mo i N o o
WM N ke m g ap okl T R
S T A4 owp b N T ook ™ KT W o o B
I B A N N
L8882 E 2|8 T RO T K N mE 2 go o ko) o o
= ‘wLuL,Alv.ﬂ — ..FCLIbéO — —_
,m.o41‘w|ﬂ b;omm B X opg WR
g e SR T o T oo kaw
WFBIR g o 2 T G
o] A eﬁ@ N " % oy B0 T
: 3 wH kS TER TS D
R = 0 o . P O
38232383 " _ w1 TERLY Flelr¥Es
o ¥ & F I H | H|P ‘ <TAR . IS H OT ot K ﬁo — = ‘...Ar‘_ ﬂ” B ) LR u‘
111111 © B0 e T (- oF oF N el — e
ok o el T o o Mﬂo»ﬂl‘mﬂ;o
o o Koo onoor o 1 ok T o TW
«© - ofy J o N = o X
i o op T E T e BT B ST
(a\_oa A Ev;.\ﬂo ,yAl l\mﬂ ﬂdl]
3 Ok I = " o =2 Kl o
an g O = E:M a_z__.HLHHT\/
o ! S .m I M g R e o o
Qv oo | N |E BT K4 fry ,ﬂloWﬂmﬂqu‘E‘mﬂﬂrm.ooo#e&rezTW
cg-ddgi=|2d — B o8 o oy T TF T oy T B S
NI > | Wy = = O T H;o&ﬂ@Mﬂ;‘MﬂlLO.
I} m.; B PN | n e HT‘.A|J|L1_I,| o0 ﬁe‘m. ©
e #r 4RO L N o T W T o N T T
o R S TR Nl B A
e o+ T ) Bl m oo W AK E
~ | K z oo o= & 5 = X o I
=|&|a FL TR i S I WG e
— N ® % o © Bl gr US 1%07WL%4£o&oﬂlWﬂjldylﬁT g
R R o & N O ° ~ = N X U o
=T - He w o B =% 1% % g
ki @ o T %o Mok W AW o I e Ne o 8

A A

L

i

3] gt Case 2

3

Aot

321

A<l

=2

Case 45

=N
=,



Journal of the Korean Society of Water and Wastewater

Vol. 19, No. 3, pp. 318-322, 2005

= At

SoA &

)

Hw AEA CFD Z3o] &3}

o
oy

ofu
oln

jasd
H

ol

st

o

to] Table 33} o] 3 &

E&}7] 99l

|

=

bl

3.1 A A E Case22] A

PN
=1

Table 3| g4 %

R

A
fud

SRR

i

ikl

A

i

7P AA A, frEgol T%E T

oy
oL w
- B Bo
U —
™oy O
wE g
do] IS
=3 R =~
o
o Uo
Ro T
o i
TE %
Sk &)
Y
AT
[ X
B %o .,.lvﬁ
...Wo R % e
~0 =T .,\_J 8o
o 75! U.I.n i+
P o4z
o To p W
o B Rn T
TV My oR e
iolo
N
o ok
% o B
- B
tomo
N =
o =
ok = ok
ol o TK
oln i o
OM WM O_H
e} 17rL o
O rvad
o a8
= T -
No oF %
U
NS
e M
B O
O o T
o=
) oo
5oz
Fol [
~ wp M
Ko = ol

ojy

!

oy

e

-
/

3
00-507.

=
. Pp. >

3
FriZ8hs] 4], 18(4)

°]
5

A
=}

&
5}
T,

. 22(1-B), pp. 11-19.

£ 9e 3

12 Fralel A E A

SAF (2002) 3

A

A%

g

=

FLOW-3D

i

FrEAE7]E,

4] A
3

3]

3] (1998)
Krebs, P., Vischer, D., and Gujer, W. (1995) Inlet-Structure

B
4
4

3

73]

o

Design for Final Clarifiers, 7. of Environmental Engineering,

121(8), pp. 558-564.
Zhou, S. and McCorquodale, J.A. (1992) Modeling of

ol

T
ol
N
—_

olp

™

% 33 FYe

Rectangular Settling Tanks, 7. of Hydraulic Engincering,

118(10), pp. 1391-1405
Flow Science 2003) FLOW-3D (Theory Manual), Los Alamos,

NM.
Yakhot, V., Orszag, S.A,, Thangam, S., Gatski, T.B., and

7kstatt.

=
o

(1992) Development of Turbulence Models

N
I,

Speziale, C.C

for Shear Flows by a Double Expansion Technique, Physics

of Fluids, 4(7), pp. 1510-1520.

HA = olet.

Jo
H



