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1- Design Population
P=P, (1+1)" ——» P3=1112021(1+0.0244)* = 2,291,924
2- Variation in rate of sewage

Kima=P.F ——2 K= me = 22920_167 =1.06

Q.ve= P3ox 200 LPCD=2,291,924x200= 5.3 m°/s
.1=20 m*/ha.day=20 m*ha.dayx20000 ha=4.62 m*/s
Qra= (Qave X Kimax) + 1.1 = (5.3 m*/sx1.06) + 4.62 m*/s=10.24m>/s

3- Characteristic of wastewater



Concentralion

Crin ek Lhir Weak Flendiarm Sty
Tenl solids [T3) gl 350 720 1200
iolal dissabved sellds (TOS) g/l 250 500 E50
flxed mg/l 145 300 525
volale | 105 200 325
suspended sollds [35) mail 100 220 330
fixed mgfl 20 a4 75
volatile mydt &0 1635 275
Senleabls salids mlAl 5 10 20
BOID, mgh:
S-day, 20°C [DOD,, 20°C) mg il 110 220 400
TOC mgfl Hi} 160 280
CoD mg 1 250 50H 1000
Mivogen (il as M) mgfl 20 40 a3
organic mg /1 ] 15 35
fres ammania gl 12 25 30
nkirices mgfl 0 o G
nitrates mgfl ] 0 0
Phosphores (ot as P) T TH 4 L 14
arganke mg/l 1 3 ]
Inerganic mgli i 3 10
Chibaricles® mgll an 50 100
Sullae® mgl 20 a0 50
Allkalinity (as Cal0.) mgfl A0 100 200
Cranse migfl 50 100 150
Total coliform na/ 100 mil 108107 107-10" 107- 107
Volatls onganic com pounds (VOCs) Mgl =100 100-400 40K

S bedetcall and Eddy, Do, 1L, SWastesaier saplieening 3d s, [Mow Yook: Molamw-Hil.
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5- Selection of process
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W= (2.05m) + (0.01mx67) = 2.72 m (W) S oye dmlxe
Bar height=1.2m + sin 80° =1.2 m <+ 0.98=1.22 m (h) b aleo £lis) dlo
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6-2-Grit Chambers Design 5 4l b
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U sl
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6-3-PRIMARY SEDIMENTATION TANK Design

ady) i & b s )b

Rectangularayy) .o ss64 sl

(1999 (ound) (gl opld g hbatine (s 45 SO dlal

Jyose aials R
2560 10-100 (1) s
7 . .
1-7/5 0P @ Jsb Cuns
18 412-25 Gos 4 Jsbo Cas NEW
I 2/5-5 (1) S s
o-10 324 (5 oo
4 LSI o),tl.)
3-6 (0) 5,18 3os

Qmax=1.71m’/s
D.T= 2.5hr
H=4m
TSS=250gr/m’

Rectangular PRIMARY SEDIMENTATION Tank =4

_Vv

Q=~ =——a V=Q.t=((1.71 m¥s) x (2.5hrx3600s/h)) + 4 = 3847.5m°

t

V =3847.5m"

-V _38475_1923mok
L™ H 50" 4

L=50*1.15=57.5m Ok

SOR =% = (1.71 m¥s+ 4)/LxW= (0.43 m*/sx86400s/d) + (57.5mx19.23m)



SOR (m*/m?.d)=33.6 Ok

WLR=2 =T = (0.43 miYs*864008/c) + (4+19.23m) =483 O

Sludge (m*/h) = [(0.25 kg /m** 1.7m>/s* 86400s/d* 0.6)+(1.05* 1000kg/m>)]+24h/d=
Sludge (m*/h) = 0.87

Circular 4Jg) i & S5 4 5L
Qmax = 1.71m°/s
D.T=2.5hr
H=4m
TSS=250 gr/m®

Circular PRIMARY SEDIMENTATION Tank =4

Qmax=1.71m’/s
D.T= 2.5hr
H=4m
TSS=250gr/m’

Q:¥ —— V=Q.t = ((1.71 m¥s) x (2.5hrx36005/h)) + 4 = 3847.5m"

V =3847.5m"
VZAH ——31=" =38475m%/4m= 961.9 m?

H
2 -
A:&p D= ﬁ: /4 9619:35m
4 p p

D=35mM Ok =3 r =17.5m Ok

SOR :% = (L.71 m¥s+ 4)/ (nd’/4) = (0.43 m*/sx864005/d) + (961.97)



SOR (m*/m?.d)=38.62 Ok

W-L-R=% :% = (0.43 m*/s*864005/d) + (2*3.14*17.5m) =338 Ok

Sludge (m*/h) = [(0.25 kg /m** 1.7m>/s* 86400s/d* 0.6)+(1.05* 1000kg/m>)]+24h/d=
Sludge (m*/h) = 0.87
ey ol

S5yl LIS ) oy 23 4 sl



6-4-Aeration Tank Design Aslea S b
Dimensions Circular Aeration Tank Design

Circular Aeration Tank Design=4
Qmax=1.71m’/s

D.T= 2.5hr

H=4m

TSS=250gr/m’

Q=1 —> V=Qt=((L71 m/s) x (2.5hrx36008/h)) + 4 = 3847.5m°

V =3847.5m"
VZAH ——31=" =38475m%/4m= 961.9 m?

H
2 -
A:&p D= ﬁ: /4 9619:35m
4 p p

D=35M OK == r=17.5m Ok

SOR :% = (1.71 m¥/s+ 4)/ (rd¥4) = (0.43 m*/sx86400s/d) + (961.9m?)
SOR (m*/m?.d)=38.62 Ok
WLRzg:i — 3k - (D% * —
LR=T =5 =(0.43m%s*86400/d) + (2*3.14*17.5m) =338 Ok
YT St 4 d;—bla

Qave=1.06 m*/s= 91584 m*/d=+ 4 (Tank) =22896 m*/d
$=150 mg/I

S=5 mg/I

Process Modification: Complete Mix Aeration

Flow Regime: Complete Mix

X=3000 mg/|



0.=10 day
K4=0.05 1/day
Y=0.5 mg Biomass /mg BODs

(o23l5n SSB) L), om armilns -1

1- Vi=QY 0c(Sr-S) + X (1+ Kg 0) = 22896 m*/dx0.5x10 dayx(150mg/l - 5mg/l)
+ 3000 mg/1(1+0.05x10day)
V, =3689 m’

(256 5l IY5 Oleily 1053100 25 L) sl3le oo p o aslone =2

_ - VX VX _ 3 3.
2 Gty rgx T QX,=2X =3689 m x 3kg/m’ +10day

QuXw = 1107 kg/d

C

JULA&?JWMW-V

X =X, =X=10000 mg/I=10 kg/m®
Quw= QuXw = Xw= 1107 kg/d +10kg/m*=110.7 m*/d

CJ’?‘S C,\..i.fj__; Q‘J":" ‘L.:.wl?:ﬁ -4
4 Q= QaveX - QuXy +Xy-X=(22896 m’/dx 3kg/m°)- 1107kg/d+(10 -3) kg/m®

Q=9654.5 m*/d
S o G dlome =@

5  r=QJ/Q=9654.5 m*d+22896 m*/d=0.42 (0.25-1.00) Ok

Gl Okl desles =1

6- %E = (S-S)/ Sp=150mg/I-5mg/l +150mg/l x100=96% Ok



M@)\)J{t‘ 108 S drsles =Y

Q%- 9
V' X

=03(d") (0.2-0.6) Ok

7- = 22896 m*/d(150mg/I-5mg/l) +3689m>x 3000mg/

F
M
F

M

0581y 4 2505 e L dpsloea= A

8 V.= % =22896 m*/dx 0.15kg/m*+3689 m*= 0.93(kg/ m*d)  (0.8-2.0) Ok
S s tile Oloy anlesem
9- q=HRT % = 3689 m*/ 22896 m*/d=0.16 d = 3.9 h (35 Ok
5L 3550 05T s 10
10- O, (kg/d)= 1.47Q (So-S) -1.42 QX

O, (kg/d) = 1.47x 22896 m/dx (0.15-0.005 kg/m”) -1.42x1107kg/d =3308kg/d

S 2pge pall O5nSl a1

11- Qai= 3308kg/d +0.21x1.2 kg/m*=13127 m*/d

|j.§)jmj;a5v.>.=>4.?ml>nﬁ -12

12-Q=13127 m*/d+0.08=164087.5 m*/d
o2 e as Ll 13

X =X,=X,,=10000 mg/I=10 kg/m®



aml O 10°

T _10f= _ _

Sor 5 X T =10°+10000mg/I=100 mi/gr SV =50-150M/  OK
e 1]

13- Svi

o2 o sl duuloe14

14- DI =1§ =100:-100=1 SDI=05-1.5 Ok



6-5-Secondary Sedimentation Tank Design

Dimensions Circular Secondary Sedimentation Tank

Circular Secondary Sedimentation Tank Design=4

Qmax=1.71m’/s
D.T=3.5hr
H=4m

TSS=250 gr/m®

Q:¥ — 3 V= Qt=((L71 ms) x (3.5hrx36005/h)) = 4 = 3847.5m

V =3847.5m"

VAH ——p :%:3847.5m3/4m: 961.9 m>

2 -
A:&p D= ﬁ: /4 9619:35m
4 p p

D=35M OK =3 r=17.5m Ok




Secondary Sedimentation Tank Design

Qave=1.06 m’/s = 91584 m’/d + 4 (Tank) =22896 m’/d
Qg = 9654.5 m*/d

X= 5000 mg/l = 5kg/m®

Depth=4m
OR =% =22896 m¥/d+ 961.9 = 23.80 m¥ m2.d (1628 m¥ mid)  OK
SLR= W = (22896 m/d+9654.5 m¥/d) x5 kg/m? + 961.9 m2=

SLR=169.2 kg/m”.d= 7.05 kg/m*.h (5-8kg/ m’.h)  OK



6-6- Sludge anaerobic Digester Design

Qave=1.06 m*/s= 91584 m*/d + 2 (Digester) =45792 m’/d

Flow Regime: Complete Mix

Sludge dry solid Materials= 0.15kg/ m®
BOD, =0.14kg/ m®

Sludge moisture=95%

6.=10 day at 35°C
Efficiency =70%

Kq=0.03 1/day
Y =0.05 mg Biomass /mg BODs
Sludge Density =1.02

Q’-‘S‘C’b.))v’-"""t”’l’“_l

1) Sludge Volume = (0.15kg/ m*x45792 m®/d) + (1.02x1000 kg/ m*x 0.05)
=134.68 m*/d

BOD, s ,138,L -2
2) BOD, Loading = BOD, xQ = 0.14kg/ m*x45792 m*/d= 6410.88 kg/d
Sl ol 2 s -3
3) q. :é ——3 V=0, xQ=10 day x45792 m*/d =457920 m°
o= (SIS L et

4) Volume Loading=6410.88 kg/d+134.68 m® = 47.60kg/ m’.d



535 03 ek A 15 dalr sl g e 4l =5

5) P = Y(So - S)
1+ (Khe)

S,=6410.88 kg/d

S=6410.88(1-0.7) =1923.3 kg/d
P,=0.05x (6410.88 kg/d-1923.3 kg/d) + (1+0.03 U/dayx10 day) =172.6 kg/d

6) Stabilization Percentage = [(6410.88 kg/d-1923.3 kg/d) -1.42(172.6 kg/d
) +(6410.88 kg/d)] x100 = 66.17

o .,\.;.b.: QL’I.A)K ‘L;UJJV»MW_?

7) Vena = [0.4(Se-S) -1.42(Px)] = [0.4(6410.88 kg/d-1923.3 kg/d) -1.42(172.6 kg/d
)] =1550 m*/d

(ol Sle oila S U675 50) ) 5 55 JS arlonsB

8) Total Gas Volume =1550 m%/d +0.67=2313.4 m*/d

The End



