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g . Development of chemical sedimentation process

1- Rectangular flocculation tank+ rectangular sedimentation tank
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2- Rectangular flocculation sedimentation tank
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3- Rectangular flocculation tank+ circular sedimentafion tank
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4- Clariflocculation tank
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N Purpose:

* Give enough time for chemical reaction.
* Give enough time for flocs to grow and entrap suspended solids.

* Removal of 90 — 96% suspended solids.

N Design Criteria:

Outer Chamber Inner Chamber
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s s L

l |3
Toow = (= — —)hr-H2 — 4) br
o = (5 = ) hr (2 - 4) din = dogg — (0.5 — 1m)

dout=(3 — S)m .
m_. I h:[l_,l}
"pn'.a;.:"'jjm.- [puu‘[ 3 2
Mo = Ny, = 2

i

i (Zf-ﬂ),

40

I

ir




«SLE= Q _ Q
- i n
S,ﬂuut S,Am - :f I:.Ejgul _@izn)
(25 — 40) mYm¥d
¥ Bvidratilic load= 2 < - 2@
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(150 — 300) m*/m’/d.
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Vi, = ¥ 0.3 m/min
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N Example:
Design a clariflocculator for W.T.P of max monthly dischanrge = 3000 m3/hr.

N Solution:
* Outer chamber:
Assume Ty = 0.5+2.5 =3 hrs.
Capacity =Q % Toy

=3000 % 3 =9000 m>
Assume depth =3 m.
9000

cap.
S.Agy = TP ==~ =3000 m®
To get n min
B e = 35m. , v

8 max = ; (35)2 = 962m?

= Aol i =3.11
Wit 962

Taken=4 &% i

Ny

= N E E'Eut =S-£dlnlnt,al
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4 ; @2, = 3000

S Bmax = 3".}9 Im = 31[1]
* [nner Chamber:

T.'r. =0.5 hr.
Capacity =QXT,, =3000x0.5
=1500m®
din =doy—0.5
=3-05=25m
8.4, = A —-——lSm = 600 m?*
din 2.5
n = @i =600
T
E Ejizn =600
S =13.8m
Checks:
o« D _138_, ., (03305 OK.
@out 31 . ’
«SL.R = B Q
n E ['Hzm: ‘ ﬂi]
3000 1,3,
— mis 1.24 m’/m%hr = 29.7 m*/m¥d
4—(31°-13.8)
4
L] Vhi: — ﬂ
n (@, + 1) dow
nl jﬂﬂi}m]fht'
nx(13.8+1)3
=54 m’hr + &0
= 0.09 m/min. < 0.3 m/min OK
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* Hydraulic load =

%)

N7y

_ 3000x24

=154 m*/m"/d

4n3]
(150 = 300) m*/m'/d

OK

L T




ADVANCED EXAMPLES

& Example:

A W.T.P. contains 2 clariflocculators each of:
e outer diameter = 25m. e outer depth = 3m.
e inner diameter =10m.: e inner depth = 2.5m.
Calculate maximum capacity of this Plant.
e Solution:

1) Q for max S.L.R.

assume max. S.L.R = 40 m*/m*/d.

Q

BL R

‘Q=SLR (5. Agu =S5 Ain)
Q, =40 x2 x 2[25“- ~ 10% = 32987 m’/d.

2) Q for max Hydraulic load

Assume max hydraulic load = 300 m’/m"/d.

Hyd. load =
N7 (o

Q = h}-’d Load [I]TI: ﬁuulj

Q,=300x 2 x x x 25=47124 m’/d.

)
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N Example:

An existing W.T.P with three clarifiers, 32 m diameter, 3 m. deep and
working 16 h/d., Determine the maximum population that can be served by this
plant if the average water consumption is 200 Ife/d.
® Solution:

1) Q for max S.L.R

assume max S.L.R = 40 m*/m%/d.

Q=SLRxSA=SLRxn E »?

Q=40 x 3 x E (32)* = 96510 m’/d.

=96510/24
= 4021 m’/hr.
2) Q for max hydraulic load

Assume max hydraulic load = 300 m’/m"/d.

1
!.
1
1
1
1
1
}
1
1
1
1
i:

QO=hyd. load x nxn x@

Q=300 x 3 xn x 32=90478 m’/d.
= 90478 / 24
=3770 m’/hr.

. 3) Q for max horizontal velocity
Q=Vhzxnx = {g]d
Assume max velocity = 0.3 m/min.
(45
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Qy =ﬂ,3xlﬁﬂx3nx(—3§}x3

= 8143 m'/hr
4) Q for min Retention time

Assume R.T=2 hr.

i
B capacity _ "4 @'d
I R.T
e Gn?3
= —i—_?-— = 3619 m’/hr.
Take the least Q

5 Quax =3619mi/hr.

~3619 x 16= 57904 m’/d.

Quax = 1.4 X avg W.C. x max pop.

579041000

~. Max pop. = — = 206800 cap.
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-, Examnbole :
t is required to design the clari-flocculator units for a water treatment plant of
hourly capacity 3,000 m®,

Sol”
Qg = 3000 m*/hr
Quter chamber Inner chamber
To =3 hr + 0.5hr=3.5 hrs
C,= 3000 - 3.5 = 10500 m’ Ass T,=0.5 hr
C;=3000-0.5 = 1500 m*
assd,=3m
SA, = 10500/3 = 3500 m’ di=d,—(0.5-1)m
SA, =nmd,? /4 =3-0.75=225m
SA; = 1500/2.25 = 666.67 m’
For n min ass ®,=35m
SA, = nTd? /4
nm(357 /4) = 3500 m?
3 Nin = 3.6 taken =4 ~-®;=746m

2 Poaey = 33.4m

mnn:mr:;;uamwuumnrmnﬂwmrw.mmnmmmmmmw

S

Chiecks

1) S.L.R. = Q ( m%hr) x24/ (nT/4 X( &, — ch}?)
= 3000x 24 / (4 W(33.4° - 14.6° ) 14)= 25.4 m* / m ? /d--OK

2) Hi velocity = Q ( m*hr) / (n w( ®; +1)d, x60 )
=3000/ (47 x 156 x3x60) = 0.085m/ min <0.3 m/min

3) Hydraulic load on weir= Q ( m’fhr) x24/ (n w @) :
= 3000 x 24 / 4  ( 33.4) = 171.5 m*/m'/d—< 300 m * m/d--ok

4) ®; /D, =146/33.4 =044 >(1/3-%) ok
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" Example
“ft is requireu to find the max Pop to be served by 4 clariflocculators with the
following data:

do=3m,Po=30m

di=25m,@o=12m

if max we 300 L/c/d and wp=20 h/d.

i

Given

n=4
do=3m,Bo=30m
di=25m,@o=12m

AR R bt LR R T T R R Ty T B Ty BB Ty B

max wc 300 L/c/d
wp=20
Required

Qmax & Pmax

S PRI L R T A S L Ll ST

Solution
Q1 =CifTi= (41 (122 )/4 x 2.5) 1 (0.33) = 3393 m*/hr

3 s

Q2 = ColTo= (4 (30 )/4 x 3) / (2.33)= 3641 m’/hr

Q3 = SLR x SA = 40/24 x (4 (307 — 127 ) 14)= 3958 m’/hr
Q4 = Hyd load x Lw = 300/24 x 4 T1(30) = 4712 m*/hr
05=VhixXA=03x60x(4mwx13 x3 ) = 8143 m’/hr
Qd=Qmm=3393 m*hr = 3393 x 20 =67860 m’/d

Qmax =67860 m’/d = P x 300/ 1000 & P=226 200 c

LU UL LN AU LI P UL L S L T L L LY S O SR e g

TAnAARAUILIAALAIAAR AR I AL AR
AU W R LA UL L A A A U A U AU UL L U U LU LU LRI

48



S

A e

-..“'-.wuuu“mmu'unw“w-lmﬂr—mﬂmﬂ.mﬂ!mu;—nmh

-

H

“Nofes

1) if given \
Retention time in sedimentation zone = 2.5 hr
Retention time in flocculation zone = 0.5 hr

2> Ti=05 & Te=25+05=3hr

2) if given S.LR. should not exceed 32 m*/m*/d.

= assume S.L.R.(25-32) m*m?/d.

OR
= check it between ( 25 - 32) m¥m?/d.

3) If given SLR.=32 m*/m?/d.

uumnmmmmmmmmmmmmmmmmmwmﬂmﬂm

I‘ AssT.=05 +05hr=3hr

Ass T ;=0.5hr.

C.:.:Qﬁ‘Tn:"‘—ma CI':Qd.T‘,“_'-..- m3

Take S.L.R. = 32 = Q mhr- 24 [( n W4 (D>~ ®7) |
ass ®,=(033-05®, = @ =(04)9,

32 =Q mhr x 24 /( n /4 x( ©,2- 0.16 D7)

Then ass @, max ='§fl m get n .. 2get n, ¢, act

From S.L.R. =32 =Q m%hr x 24 /( n 1 /4 ( ©,*- ) — get @,
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