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The submerged barrier, employed in a reactor, divided a reactor into sludge settling zone and mixing zone

according to flow type. In spite of mixing in the mixing zone, the lower part of sludge settling zone than the

top of barrier was in a steady flow due to the barrier, which prevented the turbulent flow, produced from the

mixing zone, from being diffused into the sludge settling zone. Therefore, the sludges in the mixing zone

flowed backward over the barrier into the upper part of the sludge settling zone by turbulent flow and settled

down in the sludge settling zone by the force of gravity. When barrier/water level ratio was 0.5, most

sludges almost did not settle down in the sludge settiing zone because the sludges were directly affected

by the turbulent flow, generated from mixer in the mixing zone. At 0.63 of barrier/water level ratio, sludge in

the middle part of sludge settling zone rocked from side to side weakly. And sludge in the lower part

became piled up on the bottom over this ratio. After 10minutes of sludge settling, the lower part of sludge
settling zone was over 5000mg/L of sludge concentration although intial sludge concentration was
2300mg/L. By using the submerged barrier and the flow types, it could transfer sludge from this to that.
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P/V = 0.00094(u)**(MLSS)** (1)
o} 7] A

1 =1.0087 at 20°C

P=Fq 7lelAl = 53, N-m/s

V=ulez A7, m’

P/V = kilowatts per 1000L

MLSS = mg/L

o R
)
=
f
o, o
9,

Bl

ol

N,

(

=

o >
=
o

-

S

o
3
+
N

o,
N
-

yo & o
e
e
3

|

fu
o
"

w
%0
)

A

g
=
=)

i

4

<)

4t 4
o
B0

S VA ST
My
kY

f
>

lo
me
i)

-
[

o
E3

8

I

8

W=ilsz d9A29 Eo 718x

m/s-m’

p=52 ANAA, 10 oA, 1=0.00131N-s/m’

ddee] A o3 A AEHE
Rushton Z(1947. 1950, 1952, 1953)0] A|A|3 &
Aow Fa 4 9k WFE(Ng, > 10,000)0] o]
wastol FAE wAA, dHed 23] A
%aﬂf_’. Eq.302 & 4 givh, Walste] gle 4

L H3o] AdesHe $EHe deEidel e AW
= 9 W30 AgEE 5H99) 5% A=l

e
5l &
o}
PR

EINI

=
=
s

ofk

i

3)

A o] o=l 2] A=

4

P=%% N-m/s
C, =3904
C,=104
C=2A2%
m’/min

b=2t713e] Zol, m
2. TEAH0|
s YAE 29
"H JHETt 5
ol A
)Tk, United Industries, Inc(1990
29 S A NEE I E AR EA] &

Fmel WekE o 4% WHY 3

MR %

NgE s4HalEY

of whet
A e & o
ok el Apelel ofsiA
)2
o

Al

'Ev__

=]

o]&st

=l
ofit

¢

ol o}{‘l
olt

u\m

J

il
>

=g ¢

1:1
o

=2
S T

O

_4J9’
ol

)
4
b

1)
T,
ole

=
o

.

v

2

A

.}\1

A

_—%Eom?ﬁérmé
it}

a0
e mEE m

il

N
-

ol



o
=
=
o
=

==
9

Ao AF

o 2ol
T

A

S
=

o
20 63, pp. 867-865, 2006

217247

A

<

s AL

3

J

L

L

el

A2 45emo) A Ho] S5em WHIAF AL

&

A

=

ATt
o i 2300mg/LE 24 )

B

1

k=t

A 19cmel| A 22emz 2A

iy

[¢]

o

]

2 =
PZE o

o gak7E v

=

1ot} BOATE &3

A gtk 7]
k7] el

3

)

i
it

7
<l

=
=M
33
=S
=

=2

RN

3]

HA A=l

o

b1 4

o

(Pumyang Sequencing Batch Reactor
Heeg MEsy] A FFol

A ¥ Atsh-(BOAT)
T} weirdl] €

A

gl
710

ok
-
il
3

19emo] 3 2749] Aol
zo|7h 18emol L Bl AART 20 A

=
I

1

’(‘)4\_.
=
=

2

10cmo] 11,

1

1t} Fig. 164 Holss

0]

-

(5]
5277 ¢l ol

P

=

we7| R dHert o] HR, AE 204 1
A

W2 A7 7 o] EH AT 23 A 394

M) Aol o] §H 3Tt
Z ARHEA ool 7F

dog vt

40cmo©)

w_lmn

<M

3.1

30cmolt}, Ze]i EFAFele

o Zole

#A

ol

8

7
ol %
].

Q

=

o Adadg. Iy

5

s Addch w2

5

g mEtrld 9

1.

A Bk 223 o| A ge]

)ez

3

o7} 3emeo]i Eo] 4 5ecm9l paddleo] 374 €& 3l

o= Fig. 19| HoFE= v} o] &4
th, 7+ paddled] 8lH& == Srpmolth, Eq.3

o wWe gHo|AA 2o ¢

Ll

A

[z ]
859

=

5L

Mixing
zone

1=

A

7WA L ghew, ZF paddle®] F2- 4 5cm,

2] ol A
Sludge
Settling

zone

I

[e]

=2

paddle
S
Fig. 1. Two zones divided by the submerged barrier.

e



Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 8, pp. 857-865, 2006

Zu bafﬂeo] gle id
baffleo] AX|¥ wh-g-719] 75%0| 2
185Woelt}, ez F9/55
, Reynolds(1982)7} A At
Eq 1oﬂ o) Astd gk(lo W) Bk o 7ok
FA oA 9] ELOﬂE Bietn A4
ZH ol 4” ‘;%% ]C”‘—S— Ay g

B 7} T"rxlﬂ

ol

?1_:’
_&
1;
o

[CIRE]

(PV)e 11.6Wim’

AgsE 3 52e 01
o7

i°1
2

oi“:o?:O{NF

ofy e ofw

e, g du e
in,
rir
e
e
=2
lo ¥
=
>
L‘i
@

4
of
_IE
E
Ee)
_3;‘_’4
_{ )
HU
r}!
A
2
<L

L
i
2
)
m
)

fo o2 1

sk
lo
el
)
ol 1
B
&
52
<
2L
oL R o B
18 g T
, o

>

__‘ n}(: _._4
A
X,
18
o

AXo=
-
m

(w)

= rlr

4>

-y

[ ol

R

~

MLSS$F Aol n
0.63d W, SAHAAA G F7HRol 1A%
AAe &, =5
A SHAEL v %@ﬂ‘ﬁiﬁ}. 7—1‘“3“% EH
ol 7F 0.75Q1 A -fell= &
A7t g H o FHy

T

A9 3 25

>, .kt‘rr o iy

_V‘.i
R

SOOOmg/L 3_ =
A e o} o

el

o2
doo@mx oy w
Wil i
H e
II.

(T,
i

iy my o
h
N

4y rlo
(o3
X
>,
El
=
N

l?ﬂ?” % ]

o N

b4
rir
B
=
N
f
S
>
oo ©
£
N
AN
o
ga
oo
offl
A
BN

rlo pt

N

ot
rlo il
> Ik
T
N3
e

’ﬂ Oq'— ‘}f‘ ;\’T:}'

$9¢ 2947

b =1

(18 6-33 9L)A

Ao,
> 4

XE g
ofil i et
kv
02
%
=
g
REURIN

Lo g

A,

IR

¢
rTr
ok o
ES.: F—E—ll
(A “317
o >
b

\ OP% m}.
o

ey
jr
lo,
o,
S
=)

lo (&
=
o]
—
ruto v
£
L op
_(‘/\L
O el
R
ﬂllﬂ
v
X
oot
gt
N
it
1o
o
R

2ZRH 225
7 4L/min 2] /‘}7]‘%}03
A= A7 FzA o st ?ﬂﬁﬂoﬂ 7

2 A7 R ok2F B2 6 §L/ming] Ab7)gko] o
99ich. weba] A4l ﬂt&ﬂﬂ] o A
B2 0.22Wolslct o3 m
FuE sl BAAgle] BLE
ol geigt Sen) S #A
e HFEH} 26 SLO!E'__‘?; iéi
WimPolglen] B &= (G
o] HETHIZS AWWA(1969) m A A8
(Q0sech B} okt 2ghrl(Fig. 2). Fig 2= &=
W, ¢% 9 o2y dgyE 5HE A4S

=

Hoda 9o, E A3 A8y & s
AWWALA A A 8= ﬁkilﬂ— ok7F A 9kA) 7 Metcal

i} Eddy(1991)o] AAete gtrthe AUk Metcal 3t
Eddy& <228 d23] F/A717] g rlge
& 20~30L/min-m’-Z A A sk},

EYA ARG dole} AdxolZ Z+7}t Sems}
18em®Z DA AL, 95 2emBF¥E 19em7}bA] H
sHA 7194 Fig. WW HolFe uie) do] A4

Tabile 1. Sludge moverment in sludge settling zone according to hb/tw ratio

=

w ho hw/hb hmsz husz hssz

=

i

L &

0.1 04 0.15 038 012 003 SHAZE AHQl ENEX] 20 =uE

0.1 04 0.20 050 015 0.05 se{Xlol 820l h,/nh,7} 03801 AR HL} &2
01 04 025 063 0.15 0.08 002 SRR HESH =mE]

01 04 030 0.75 0.18 0.06 0.06 =HATE E-0| o8 ==g

O7IM, Ly = EERWM 1992 Z0lm), h, = THZ0Hm), h
SEHXA F0lm = So{AeRExIg el =0lm)

ssz

e
o

= ZHAASXY =0/m), hy, =

860



yolaEgER| =2
202 65, pp. 857-865, 2006

1000

8
T T T

Velocity Gradient G, see”' -
\
L B RN

L

Lok kol bbbl PR W B W E bk

0.01 0.1 1.0 . 10
Power / Unit Volume, W, fi-Ib /isec)(it”)

o
=

g

Fig. 2. Mixing power requirements (AWWA, 1969).

ARG A9 x9S A2t hy/h, b
)& AFEsPHA hy/h 7t 07591 A

0.8291 A% Q=
g 19 éﬂr%} g AR AEYE Byt
hy/h, o) Aojel| = E7-8taL o g Z& AFr} veh

© olfE ddely FdeEd o dyHE A
F7F A7l oa A s = FgFET Fely] o
woltt, wEhAl A7)7]ol o g LA dAxge] 4
T gAY A ddey AR AIE
A&t W7t o i

hy/h,7b 0.8204 0952 F71ed W) £8A B4
Agel =o]l& SemA 3emle 2 60% A
£#7) BeHAAQ Eolsh HadtE ol %

rlr
ml>
&
N

ATAGE EF F=2F A4 FHA7] wRoloh
hy/h,7F 0.95 Q) 287 AEAde] o]z Auli
ol¢] 33%% A sta YA, hyh, 7k 08291 A%

of Wleh iAo A el w- skt

24 FJAAFY HolE 10emS 2 wHPAF) I
=429 FA0S 2 2AE Fg. 40] JeERIL
o}, Fig. 4°lA] hy/h,7F 0.84¢1 7 9o = £##] kA
Aol A=A Zokeh hy/h, 7k 0,889 A-9-9) £
A|REAA G o] o] 9} Fig. 3914 hy/h, 7k 0.829) 4%
o oA dAAGe] Eole TYT ole &YX
A e A o] hyh A &2 Aol Be 9
Ae FoAAIE Aujgdtt £ FHe 49
Hlws) Boks o, hyh, 7t S71E4E Fig
2} A4 9] wol= Fig. 3eM Q) 7z x| e HolE
"L A . hy/h,7b 0.884 0952 Z7)3

HX AR F 9] ol OemdlH SemE Z7FE 9
o ZHAAZA DY Zo] 18emoA TemE 61%

RS

o°“ o
_l

FO
vE——\j

.3

tlo

o

m1>:iL;§

=

f

861

18 1 T =T 1 )
15 I ‘ |
12 | I 1 1

|

|

A

2 I8 =

0.82 0.84 0.86 0.88 0.90 0.92
Barrier/water level ratio

B Stable W Unstable O Moving

Fig. 3. Each zone height when the length of sludge setiling zone
was bem.

cm

l i

0.82 84 0.86 0.88 0.90 0.92
Barrier/water level ratio

Eﬁ able B Unstable O Mo

Fig. 4. Each zone height when the length of sludge settling zone
was 10cm.

EgA Gl ol (15em) tf <A AHxde 2
7} 0.330) 31, hy/h, 7} 0.880131¢] A% &
22| AR A Gl A Aaix]ﬁ ARHA gk hyh,

7 e A a3 o) gyt 93 ogkoa £y
ARAAG ] w4571 LYH. hyh, ot

0.95¢dw EckdZeAAA U €A e 1d4Y
ot FEY e By el Adgelst 0.829]
A 0.95% S el E8iA AEAGe) Fole
Fig. 594 RolFE vhe} 7o) 18cmol|d TemZ 7+

>

hried

=

& ofo
EN

lo

i,

5

rir

e

o

Rl
2
3
N,
E=)
19 M
2
v

LU
rN
N
_[O
o,
N,
[0}
N
N
i,
9
o
2
5 &
D
i rloy
IS ol
N
2
Wy oofft Al v
i)

O
=

~
o
o
=2
e,
N,
it
by
OH
N ya
N
é Jul
i
=
r}op ol
e
1o,
L

-
=,
=

7F 55cmoll A 45emE Fol o uhe) G(
Tlsecl o) A 95sect 0@ Z7lalinh. oA LA
9] ol AV)ollA AFE Hhel o] ZFR o

4t

>
o 8



& g%

g ol

Journal of the Korean Society of Water and Wastewater

Vol. 20, No. 6, pp. 857-865, 2006

- ] F RS o T SR g SRR
8 % i 7 Mm TR o g Mo 2R g ﬂw 2w Mﬂ
EE aTaal p@I e E X
o & & ] o W B o~ = 2 % nf K m
. P il 2eBEfE T RLZENEERLE
| i 1., & s S0 i = X Mﬁ RONG! HH m U i ) JJ dn]m
s FlE TEIELE PAmRlsromx g
- Ze4 5 I B e S B BN A 7 - B A
& °s ' B A F |l 2 TEXAaw o .wﬂzw W prk,h%h_ﬁa%@
x g5 Lor e 8 s gL E | PE e o B °
il s RTe2YY CRocmEaiaml
) cEly = = Wa.lﬂwmo,mmb i OnNM‘Mﬂ = o B ogr e ®
e I LT %Jﬂw@oaﬂﬂ %%aﬂﬂwmmﬂﬂﬂﬂww%
@ §a ¢ S |4 m %o _m_. A = HH &R A g A el % T Wm = o
- e o 5 u £ 5 i P el [ N~ 3
A 1. 2 o - 3 wkﬂl._tﬂbl@ldﬂllSoE_ELdﬂﬂnﬂdth UT%M
7 g sl 5 ©ox Mo B a o R e mr 0
5 s — 2 B8 m XX A Gy X xE B
= e 2 - 5 2 Woﬂuﬂpldl ﬂAl.uquﬂﬂﬂplxﬂﬂﬂ_l]A
T = P e PR BT S LI RGBT R RE®
! & & § v e ~] 9=
7 9 2 : m mm ﬂﬂl E M]_u W cL wp 'V 1.7@ X T mpe AW M__ oM H_mm
@© = wa [} N B W ~_|D.|7_A|M| . ) TR N
’ < I A R T R o S e i
Fos o T e = N GV ReNEREZP LI Ly N
)auoz abpnis BUIACI mmu 0351 G mm‘ 4N| oF fl/ﬁ A Mx_l leﬂ ..:L HT_ A_E ‘_Ilyl ;Ot 17\| ﬂ mm,h \AE EE ﬂAI
- £ oF ol T WRERTVHUIAX BT ©FNTPIT T T EAD W
o, Q — — = =0 O T [ ruli v s —_— LVV
.r‘ ||"w N \)vsi.ouuo,ﬂ Moﬂkeﬂind.vﬂ&oﬂoﬂa P.Mootd*l7xbto1_ Quj7|
5 Bl 2 E Moo B f - W R R R g W L2 e e i O g e
=} B S T G A T o i T X K
: 8 = 9N 1%@%%&%% WRrTE T @m0 T W g ®D
o w@lmﬂd:c*ﬂﬂq,m@ﬁnt%ﬁ B o T T o Ul @ﬁFﬂVmﬂlE%ﬁ_.%%
| = ~ O et — ~ —_— 2 e .
. 3 B RFIgg T AR s ¥ T e ™ Kad BTy T
i R sl e R ER RN ER g RER Bl 5T B
i A == o g = =~ * W . e e — . L N HO~ e it s Vi | piigl < < =
25 = mﬁﬂ;w@r%ﬁiot%]%Emﬂwa_/,mug;%o1oa ucdﬁm%w_uuﬁjofﬂﬁm
i P 5 S @ gu VS TN oy 5 L N
1s2 205 o sy XS P g e R g Xy R
Dmmn_e EaxTGﬂoﬂ@o,/ﬂhaxo,ho%Uru ) o oo ® e S
1t SowgeIZegrzolesmir¥ DETEI a9 T
— L 1.5 8 & o - gy OF el S o RGP WK o WO el o
% _|g= 8 ¢ 7aﬁ|imulhmnm .}Wﬂmemmem4ﬂﬂL _xuﬁﬂnﬂ%ﬁummn__amwm;mo
S —— T ol T K ~, WON N T NFN h‘_ o — o omr g XTD
5 Fap e 9o R B s F® R T Mo X = Koy A R W R
- e g T 2w exw L RT Ledhg T mop TN G
E 2 Kot 2Row Py sy pEE Rl RS ST
— | e [ — a0 W o — o 1:._‘_.'\"' 1 B0 oY% P = Y w1 K
S & R by o W T OB N = Ko o B o Py N —_
T . RE s RExPgmilin 8 _ Tohtp? gaoxcPERocE
_ | & §n WT wegadBRTa L g PR o qTT T IET T T T G
E Saied] 3 3 8 o oy 2 o TTOW OB T : e H
| o = W om0 R T o e B W Wy Y N LA
0 ST E B Mo b oy Ny 2 K we X I T
- & o A P RR R W R S NF W R oE gr T B R
wo i FTELRAUTT FTRIFTLTWITrIETss TTKEITFTRDD

862



a5 - 7

s

ofel

oI =R =2
203 8%, pp. 857-865, 2006

Table 2. Each zone height according to Lss and Von

Verll) Lsslem) halem) — hyglem) R (cm)
0.13 45 9 3 6
0.19 45 7 4 7
0.25 45 6 4 8
0.27 95 8 3 7
0.32 45 5 5 8
038 45 5 5 8
040 95 6 4 8
041 14.5 8 3 7
044 45 3 5 10
0.50 45 3 5 10
053 95 4 3 11
0.61 145 8 3 9
067 95 3 3 12
0.80 95 3 3 12
0.81 145 3 2 13
093 95 0 5 13
1.02 145 3 1 14
1.06 95 0 5 13
1.22 145 0 0 18
142 145 0 0 18
1.62 145 0 0 18
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Fig. 14. Sludge’s movement in B zone.
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