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Px Tss:
Px vss:
ga:

Qav:
Qmax.d:

Qmax.w:

Qsv:

RF:
RV:
RV:

sBOD
sCOD
SDNR:

Jsa ) daild

Overflow rate m*/m?d
Biodegradable chemical oxygen demand concentration mg/l
BOD:s load kg/d
BODs load kg/d
BODs volume load kg/m*-d

Concentration of BODs in the influent of the aeration tank mg/l
Concentration of nitrogen in the influent of the aeration tank  mg/I
Chemical oxygen demand concentration mg/l
Fraction of biomass that remains as cell debris -

Conversion factor for the temperature influence -
gBOD/gbiomass-d

Food to microorg: ratio based on active biomass concentration
Height of clear water zone

Height of the separation zone

Height of the storage zone

Height of the thickening and removal zone

Internal recycle ratio -
Endogenous decay coefficient at 20° C gVvSS/gVSS-d
Endogenous decay coefficient for nitrifying organisms  gVSS/gVSS-d
Flow maximum factor -

Flow minimum factor -

Mixed liquor volatile suspended solids concentration mg/l

Not biodegradable chemical oxygen demand concentration mg/l

Not biodegradable volatile suspended solids concentration mg/l
Effluent NO3-N-concentration mg/l
nitrate removed g/d
Concentration of NH4-N in the influent flow that is nitrified  mg/I
Nitrate produced in aeration zone as concentration relative to influent
flow mgNO3-N/I
Net waste activ. sludge produced each day, measured as TSS  kgTSS/d
Net waste activ. sludge produced each day, measured as VSS  kgVSS/d

3333

Surface flow rate m/h
Average sewage flow m*/h, m¥d, I/s
Peak flow for dry case m*/h, m¥d, /s
Peak flow for water case m*/h, m¥d, I/s
Sludge volume flow rate I/m?h

Return activated sludge recycle ratio -
Return feed ratio in case of pre-denitrification -
Return activate sludge ratio -
Return feed ration -
Effluent substrate concentration mg/I

Soluble biochemical oxygen demand concentration mg/l
Soluble chemical oxygen demand concentration mg/I

Specific denitrification rate gNO3-N/gMLVSS-d



SLR: Solids loading kg/m*h

SNH4 AN: Concentration of ammonia in the effluent of the sec. clarifier mg/I
SNO3 AN: Concentration of nitrate in the effluent of the sec. clarifier mg/l
Sno3p: Concentration (daily average) of nitrate to be denitrified mg/l
So: Influent substrate concentration mg/l
SorgN,AN: Conc. of organic nitrogen in the effluent of the sec. clarifier — mg/I
SRT: Solids retention time (sludge age) d
SVI: Sludge volume index I/kg
te: Required thickening time h
TKN Total Kjeldahl nitrogen concentration mg/l
TSBB: Dry solid matter concentration in the aeration tank (MLSS) kg/m?
TSBS: Dry solid matter concentration the bottom of the sec. clarifier kg/m®
TSRS: Dry solid matter concentration of the return activated sludge ~ kg/m?®
TSS Total suspended solids concentration mg/l
TSS: Influent wastewater TSS concentration mg/l
trs Bem: Sludge age in the design temperature d
USq: sludge production each day Kg/d
V: Volume of Aeration reactor m°
Vanox: Anoxic tank volume m?
Vgg! Volume of the aeration tank m?
VSS Volatile suspended solids concentration mg/l
VSV: Comparative Sludge volume I/m?
Xb: Anoxic zone biomass concentration mg/l
Xorgngm:  Conc. of the organic nitrogen load incorporated in the biomass mg/I
Xts.z8: Conc. of suspended solids in the influent of the aeration tank  mg/I
X7ss: Total MLSS concentration in the aeration tank gTSS/m?®

Y: Biomass yield gVSS/ghCOD
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ATV-A131 L Talaie | aaaill Al
Basic Design Data

Design PE (2020) =10859 PE
PE (2035) =18512 PE
Per capital flow contribution =150I/PE.d
Additional flow (strange water) =20% (Qav)
discharge Factor =0.65
influent BOD {concentration} =427 mg/l
influent COD = 854 mg/I
influent suspended solids {SS} =496 mg/l
influent TKN =79 mgl/l
influent TP =12.8 mg/l
Permissible Effluent BOD =30 mg/l
Permissible Effluent COD = 75 mg/l
Permissible Effluent SS = 50 mg/I
Permissible Effluent NO3-N = 20 mg/I
Permissible Effluent NH4-N =3 mg/l
Qav: Average sewage flows
Qmax.d: Peak flow for dry case
Qmaxw. Peak flow for water case
Kmin: flow minimum Factor
Kmax: flow maximum Factor
1.1 Volume of sewage flows
stage 1 2020
Qav = PE* V* 0.65
- Average flow Qg = 10859x1500.65 =12.25L/S
60x 60 % 24

Strange water Qs= 20% Qg = 2.45L/S
min = 0.25 Q%%,, =0.32
Qay tot= 12.25+20% Q,, =14.7L/S =1270m° /d
Qmin = Qav.-Kmin = 3.92 L/s
Qmin = Qav-Kmin + QS
=550.4 m®/d
2.5
Q,,0.22
Kmaxd = 2.44
Qmax.d = QaV* Kmax.d +QS
=29.89 L/S
Qmaxd = 29.89+2.45 =32.34  L/S =2794.2 m®/d

Qmax = 1.5 Knax™ Qav + QS
Qmaxw = 44.84+2.45 =47.29 L/S =4085.9m°/d

Kmaxd =1+

AR



Stage2 2035
Qav =20.89 L/S
Strange water = 20% (Qav) = 4.18 I/S

Qatot = 25.07 L/S = 2166 m*/d
Qmin = 11.28 L/S =974.6 m/d
Qmaxd = 51.81 L/S = 4476.38 m*/d
Qmaxw = 75.62 L/S =6533.6 m¥d
Kmin =0.34

Kmaxd = 2.28

1-Secondary Clarifier
TSBB: Dry solids content on the aeration tank (MLSS)
TSRS: Dry solids matter concentration of the return activated sludge
TSBS: Dry solids concentration the floor of the secondary clarifier tank
SVI: Sludge volume index
te: Required Thickening Time
RV: Return feed ration
ga: Sludge flow rate m/h
Qsv: Sludge volume flow rate L/m?h
VSV: Comparative sludge volume m L/L
SVI =100
tE =2h
TSRS =0.7 * TSBS

TSBB = RV *TSRS kg/m?
1+ RV

1000 1000
TSBS = 3ft. =———3/2 =12.6 kg/m®
IsvV'E 100 J

*
TsBB = RV TSRS kg/m®
1+RV

0.8*%0.7*12.6 _
1+0.8

TSBB = 3.9 kg/m®

q = O
A TSBB*SVI

from the table page 29
gw=5"* L/m%h
RV =0.8

500

= = =1.28 m/h
Aa 3.9%100

Yy



Stage 1

Qrrax w
A =—""
Ja
_170.24 =133 m? = n=2= Diameter =D =9.2m
1.28
Stage 2 Ay = Quoxw _ 271223 _ 515 68 m? —n=3=D=95 m
q.  1.28

2
A:ﬂD :>D:1/ﬁ
4 V4

Choose3 tanks diameter = Y+ m

Stage 1 2 tanks in the firs stage
Stage 2 3 tanks in second stage

Calculation the height of tank

h1= height of clear water zone

h2= height of the separation zone

h3= height of the storage zone

h4= height of the thickening and removal zone
VSV=TSBB*ISV= 3.9*100 = 390 L/m*

h1=0.6 m
_05*q, *(1+RV)

VsV
1000

h,

 05*1.28*(1+0.8)
B 39
1000

h, =119 m

~1.5*%0.3*qgsv(1+RV)

h
3 500

_ 1.5%0.3*500(1+0.8)

h
3 500

=081 m

b T *QA*(1+ RV)*tE
“ TSBS

| 3.9*1.28*(1+0.8)2
12.6

ot =0.6+1.19+0.81+143=4 m

MY.A = Gasll alall g &)
m®edt.aV = 1Y dayal

h, =143 m

h

Yy



T=6.3h (Qav + Qav.R) sl e &) (0

T = 2.8 h (Qmaxw+ Qa\/.R) :déi L)A EL\SAM w‘)
T = 38 h (Qmaxd + Qav.R )
m? Ade.voV= sl Ayl
T=55h (Qav + Qp) tdal (e 24) 2]
T=26h (Qmaxwt Q1) :dal oo &SI 5
Secondary Treatment
2- Extended Aeration Tank
- sludge Age trs = 25 day in Temperature 12°
- design Temperature t=13°
- dry Solids Content in the Aeration Tank TSBB = 3.9 kg/m®

Vge: Volume of the aeration tank

USq: Waste activated sludge produced each dry

Fr: Conversion factor for the temperature influence
trsoem: Sludge Age in the design temperature

trepem > 25 * 1.072 ¥ D>233 ¢

_ Mts _V,,TSBB

ty, == 2 d
Tsb Us, Us,

Fr=1.072%%1%)=0.87

Us, =Us, +Us,, kgts/d

S, =B, (075406 Xrszs (1=0.2)0.17*0.754; o Fy
dc — =dBSB\“* T

Cesszs 1+0.17 b1 o - Fr
kg/d
BOD =50 g/p.d
COD =100 g/p.d
TKN =9.2 g/p.d
TSS =58 g/p.d
P=15g9/pd

2020  Bggss: BOD Load = 50.10859/1000 = 542.95 Kg
2035 Bggss: BOD Load =50.18512/1000 = 925.6 Kg

Y¢



2020  TSS Load = 58.10859/1000 = 629.82 Kg
2035  TSS Load =58.18512/1000 = 1073.7 Kg

X 1s.z8= Concentration of. Suspended solids in the influent =496 mg/l
C gsg.zs = Concentration of BOD =427 mg/l

Sludge Production

First stage:

. kA A% % s A
Us, = 542_95(0_75+0.6*496j_(1 0.2)*0.17*0.75*23.3*0.87
427 1+0.17*23.3*0.78

Us,, =533.13 Kg/d

U Sdp = Qd (3X p.biop +6.8.X P.Fall.Fe +5.3.X P.Fall.Al )
U Sdp =1270(3x0.01.427)/1000

=16.27 kg/d

= Volume of Aeration Tank

N * *
V,, = US, *ts _ 549.4*233 _ 32823 m’
T 3.9

US, =533.13+16.27 =549.4 kg/d

choose 2 Tanks 1=31 W=11 D=5
V=31x5x11x2=3410

Second stage:

Us. - {925 6(0 5 0.6 496) (1—0.2)*0.17*0.75*23.3*0.87}
dec ' ' : -

427 1+0.17*23.3*0.78

Us,, =908.85 Kg/d

US,, = 2166(3x 0.01x 427)/1000 = 27.75 = JS, =936.6 kg/d

= Volume of Aeration Tank

*
V= 936.6%23.3 _ 5402 m°
3.9



F o042
M
542,95
 3282.3x3.9
=0.042

choose 3 tanks L=31 W=11 D=5 V=51156m°

BTS = 5 = Sludge Loading

BR = Duese _ 54295 0.159 kg/m°d
Vg 3410

By = =~ =219 5041 Kgikg.d
M TSBB 39

Check: for Second Stage
925.6

=———=0.044
5402x3.9

BR _Bose _956_51m kg/m®.d

V,, 5115
F 0181

B.=-—=—""-_-0046 Kg/kg.d OK

oM 39 g'xg

Sizing of anoxic tank

Snoz-a =Cnze— Sorg N.AN'SNH4.AN'SNO3.AN'Xorg N.B

Snoz_ A : Concentration of Nitrate which coud be removal

Sorg n.an: Concentration of Organic Nitrogen The out let 2 mg/I
Cnzs: concentration of Nitrogen in the influent 79mg/I

SnHa-an: Concentration of NH4 in the out let = 0mg/I
Snos-an: Concentration of NO3 in the out let

Snoz_an=0.6-0.8S an org N

Snos- an = 0.7 *20=14 mg/I

Xorg NBM :(004 — O-OS)CBSB.ZB mg/l
Xorgnme = 0.05 * 427 = 21.35 mg/I
Snos-p = 79 -2-0-14-21.35=41.65 mg/l

Snoso _ 41.65
CBSBZB 427

=0.0975

A\l

OK



form the Table (B.4)

:>£=0.2:>

BB
(2020)  Vp=0.2Vge=0.2*3410=682m°
L=6.2m W=11m D=5m
(2035)  Vp=0.2*5115=1023 m*
L=6.2m W=11m D =5m
RF:Return Feed Ratio [Return in the internal and external circuits to inflow]

RV: Return activate sludge ratio
Recycle liquid Ratio [internal] = 1.59

RE = NN g
SNO3.AN

SNH4-N =0.6*79=474 mg/l

RF :ﬁ—lz 2.39
14

QRS  QRZ _QRS+QRZ _ RV *Q+IR*Q

RF =
Q Q Q Q
RF=RV+IR
2.39=0.8+1.59
Recycle liquid Ratio [ internal] = 1.59
IR=1.59

- Sizing of Anaerobic Tank
Retention Time [0.5—0.75] h for [ Qmaxd TQRS]
Propose Retention time 0.68 h

Qmaxd = 58.212 L/S = 209.64 m3/h

2035 Qmaxd + 0.8 Qmaxd = 51.85 + 0.8 * 51.85 =93.33 L/S

Qmaxd = 336 m*/h

Yv



Stage 1

Anaerobic = 0.68 * 209.6 = 142.5 m*

In the first stage 2Tanks L=7

In the Second stage 3 Tanks L=6.5

7=V 42184 65
Q 336

V: for (Qmax+Qr) With Tmin

Stage 1

0.5 (209.64) = 104.82 m®
for (Qmax )With Tmin

0.5 (116.424) =58.2 m®

Stage 2

V=0.5 (336) = 168 m®
0.5 (186.66) = 93.33 m®

YA

W =26

W=26

OK

D=4 V=1456m°
D=4 V=2184m}
—(0.5-0.75)



Basic Design Data

Metcalf & Eddy gasall e iis) aaill A2

e Design PE (2020) =10859 PE

PE (2035) =18512 PE
Per capital flow contribution =150I/PE.d
Additional flow (strange water) =20% (Qav)
discharge Factor =0.65
influent BOD {concentration} =427 mg/l
influent COD =854 mg/l
influent suspended solids {SS} =496 mg/l
influent TKN =79 mgl/l
influent TP =12.8 mg/l
Permissible Effluent BOD =30 mg/I
Permissible Effluent COD =VYe mgl/l
Permissible Effluent SS =50 mg/l
Permissible Effluent NO3-N = 20 mg/l
Permissible Effluent NH4-N =3 mg/l
Qav: Average sewage flows
Qmax.d: Peak flow for dry case
Qmaxw. Peak flow for water case
Kmin: flow minimum Factor
Kmax: flow maximum Factor
1.1 Volume of sewage flows
stage-(1)
- Average flow Qg = 10859x150x0.65 12.25L/S

60 x 60 x 24

Strange water = 20% Qg = 2.45L/S

Qay tot= 12.25+20% Q,, =14.7L/S =1270m® /d

Q'min = Qav-Kmin =3.92L/s

Qmin =3.92 + 2.45=6.37 L/s

= 550.4 m*/d
2.5
K =1+
man.d QaVO.22
Kmaxd = 2.44

Qman.d = Qav* Knaxd
=29.89 L/S

Qmaxd = 29.89+2.45 =32.34  L/S =2794.2 m®/d

Qmax = 1.5 KmaxQav
=4484 L/S

Qmaxw = 44.84+2.45 =47.29  L/S =4085.9m°/d

Stage-(2)- 2035
Qav =20.89 L/S

Strang water = 20% (Qay) = 4.18 L/S

Qa\/tot = 25.07 L/S

= 2166 m/d
=974.6 m/d

Y4



Qmaxd=51.81L/S = 4476.38 m3/d

Qumaxw = 75.62 LIS = 6533.6 m*/d

Kmin = 0.34

Kmaxd = 2.28
sl alsal =
tpsaail) Giliaza
Qu =1270 m®/day ¢ bl 55l —
(BOD5); = 542.95 Kg/ day P (V) Ayl bl I Ja gl Jaal) (yh5 -
(BODS); = 427 mg/l :Ja)a) (BODS); I S5 —
- (BOD5)=30 mg/| :zolall (BOD5)e ) 585 -
MLSS = (2.0 = 5.0 ) *10° mg/I sl alsal 8 sanlsiall dlall ogall 4B

(F/M) = (0.04 + 0.10) d™&  :alshaddl dseill Jal (ya dugumaall slsall ) £1380) o (F/M) —

raaluall

) As sl

Qa =1270 m®/day sdan gl 5 505a])
MLSS =3900 mg/L Aliall Slgdl S oy —

COD = 2* BOD= 854mg/L

bCOD = 1.7 * BOD

So=hCOD =0.85 COD=725.9 mg/L Vss=0.72*TSS =0.72*496= 357.12 mg/L
SCOD =0.35 COD= 298.9 mg/L [30 —40 %]COD

sBOD = 0.5 BOD=213.5 mg/L [40 — 60 %]BOD

bCOD/COD=1.7

nbCOD = COD- bCOD = 128.1 mg/L
nbVSS=(1-(1.7 *(BOD-sBOD)/(COD-sCOD))*VSS= 123.62 mg/L
NOX = 0.8 TKN =63.2 mg/L

COD chemical oxygen demand Dol Cas

b COD Biodegradable chemical oxygen demand

s COD Soluble chemical oxygen demand

s BOD Soluble 5-d biochemical oxygen demand

nb COD No biodegradable chemical oxygen demand
VSS volatile suspended solids

TSS Total suspended solids

nb VSS No biodegradable volatile suspended solids
TKN Total Kieldahl nitrogen

(V¥0) dpapancill 3yhal) dap
yvord  tad slall e



tsosal slaadl il il -

AW s Q = 1270 mP/d t A syl
A B C D
_ -3 _ -3 -3
P QY (S, =$)x10° _ f, x K, xQxY (S, ~S)SRT x10° Q y,(NOX)10 + Q(nbvss)
1+ K, x SRT 1+ K, x SRT 1+ K, xSRT

AU Jelsall s (B-6) 5 (B-5) by Jshaad) e 1us
fd=0.15 s Kd20 =0.12 s y= 0.4
Kdi, = 0.12 x1.04°%=0.09 (79 5l dnp dal oag

Kdny = 0.08 = Kdn,y=0.08 x1.04"2°=0.01

yn=0.12

Kd,o endogenous decay coefficient at 20°

Kdny endogenous decay coefficient for nitrifying organisms at 20°
Y biomass yield

fd fraction of biomass that remains as cell debris

p _84522x0.40x (725.9.2)x10°* . 0.15x0.09x1270x 0.4(725.9) x 23.3x10* .
xvss 1+0.09%23.3 1+0.09%23.3
1270%0.12(63.2) x10°°
1+0.06x 23.3
A B C
+ +
0.85 0.85 0.85
_1191 3745 402 ..o
085 085 0.85
1270x (496 —357.12) x10° =522.25  kg/d

+1270x123.6x10°° =119.1+37.54 + 4.02 +156.97 = 317.54 kg/d

+ D +Q(TSS, —VSS,)

PX TSS —

oasal o3P anall st o5 g (AN Gasa + gl Gasa ) dlaal) asall aaa clua S

s gl
V.MLSS = P, . .SRT
y  522.25x 233:3 310
3900x 10"
mass slaaly D=5 L=31 Ww=11 n=2

=V =5x31x11x2=3410 m?®
Q BODr _ 1270x 427 _0.041

F/M.. = = _
% V.MLSS  3410x 3900

AR



sl Alsyall
Quw= 2166 m¥day :idauslis)all -
2166 0.40 x (725.9) x10°® . 0.15x0.09x 2166 0.4(725.9) x 23.3x10°° .

Pryee =
xS 1+0.09x 23.3 1+0.09% 23.3
-3
2166x0.12(63.2)x10" | 1 5e 1936x10 = 203.1+ 63.9+ 6.85 + 267.71 = 541.56 kg/d
1+0.06x 23.3
Pyrss = A + B + c +D +Q(TSS, —VSSO)=203'1+63'9+6'85+267.71+
0.85 0.85 0.85 0.85 0.85 0.85

2166 x (496 —357.2)x10™° =890.53  kg/d
MLSS = 3900 mg/L

oasal o3P anall et o5 g (AN Gasa + gl ass ) dleal) Gasall aaa clua S
aaynl)
| 800.53x233

V=" o530 m?
3900*10

AL Aajall aladf ity aleal 2D sl
V=3x31x5x11=5115m?

2166 x 427

= 20 20,046
5115 3900

FIM

:(AnOXiC) cis3¥) Al s ana s —
Sl Uil Coa B(A0) sl (Metcalf & Eddy) goapell o <y )¥1 A1) dipla Jlisin,
sidaadl) coling Julss

Recycle
I Secondary
l Clarifier
) V
Aerobic > —
\l/Efquent
Return activated sludge l
Sludge

( Containing p)

Y



t el Al yall

NO, =0.8xTKN  mg/I

%

‘e
AL sl b IS0 81 TKN
Adlsel Ailaidl b il (g ) :NOX

s Aalul A b o geilly

NOX =0.8x79 =632 mg/L

A 2D (e I3l g i) NOT olasay 5 =
NO; = Vnox x (SDNR) xMLVSSyj,
.g/d Ji3al s g5l :NOF
M S A Gasa aas VNOX
.g NO3-N/g MLVSS.d <5 ¥ Ay o5 Jale :SDNR
ANOXiC (=, 4 Xp= mg/L 3kl dygal) ABY 3€5 1 MLVSSpio
fol Ly s ALl Al < jie Clusal
:Vnox -
) Gasm e e ) i el Sl e ST Ol S o ia
T= 8 hour

*
nox — 24 24

:SDNR bua —
A A (e (FIM)b sy a5k

(FIM), = 250
VX Xy,

.MLSSpio 4t ) BOD Zssit(F/M)b

.m3/day el 38:01:Q

M3y ¥ Al Gasa aaatVNOX

(YY)D e sy ANOXICUR 9 (B dygual) BN 58 52X
Akl bCOD Jl 385 :S

Y 1+ K, x SRT
So—S=Sp JUITEN

X, :[QxSRT}([ Y(S, -S) }

Yy



.m3day ol Gail:Q
.day slall je:SRT

Y] A A asal

X, = [1270*23.3} .| 04*7259 | _ 813_589/m3
3410 1+0.09*23.3

QxS,  1270*427
x X, 423.3*81358

rbCOD=(10-35)% COD ¢} (¥-Y) Gixll bbidl s

rbCOD=20%*COD= 0.2*854= V..A ,ias

SDNR=0.25 58 ((Y+ °) sl iy b Lbidl ey

Hsaenail) ol die 3)hal) das gaaad ol e @lldg AU (e (SDNR); il —

(F/M), =V

nax

SDNRy3 = 0.25* (1.026)'*?° = 0.2

NO, = 423.3* 0.2* 813.58 = 68878 g/d

tagseil (alsal bl cung sl NOXfeeq bon dal (00 —
AR e bl Tau

NO,
Ne

IR= -1-R

) J5Lll 03 A < IR

(A = Gk )saladl) sleall LR

i 0S8 el Galsal 8 sl g sl 585 NOX

.20mg/L =< JS& e dsplal) olall A msend) cagi¥) S5 Ne
faad (g sailly

NOx
IR = —1—R:623(')2—1—0.8:1.36

Ne
:(ANOXIC) Lalsal ) Jalall Gasill Q1 Ll -

ve



Q1 =(R*.Q) +(IR*Q)

Q:=(0.8 *1270) + (1.36* 1270) =2743.2
Qnox = Ne((Q+(IR*Q)+(R*.Q))

Q1 =(R*.Q) +(IR*Q)

Qnox = Ne(Q + Q1)

Qnox =( Ne*Q )+( Ne*Qy)

Qnox —( Ne*Q) =(Ne*Qq)

NOXreed = Q1*Ne

= 2743 x23 =63089 g/d

NOXfeeq =63089  g/d

m°/d

t=8 h s)iie ANOXICu=s &isSa (o) (e zilil) NOK (o 455ladlly

NOr > Noxfeed

......... OK :QT a3

Dinitrification 4l ¢))aY 4 aaa 54V = 4233 m?® Ul ANOXIC Lags aaa () 13)
(r-Y) Al da (585 o Jumiall o (815 Ayseill (mm ama e vV Y E A gdal) s (S,

V =11x5x6.2x2 =682 mS

vV . 682

t=—x24 x24=1289 h
Q 0

e

1dayial Glasgl) —

Y=_alaYl 2 —

11m apll olaWh aslsll asall aay -
Sm Ashll slaiYL aalgll agall aay —
h=5 m t el —

sl aaa -
:.?Jul'\ S Sl )y sSad —

Gl 8 LS Qlual) Sy Al Al )

3a Cosllaal) aaall (o8 Cilialsal) Gudiy G a3

V =11x5x6.2x3=1023 m>

t:!x24—%x24:11.34 h

Q 2166

Pl Qi Sall ey (58 -



Postesdll AB) (s aaa Gl -

Lallaall 8 4ol Mol dalia) 46 1) Aalall paad 26 U8 L3 o€ Linglon ) hansill Aallaall i
LS Jsandl 85,580 ol (38a) (0.5-1.5)h s sill AY 43U pa30)

fsisdl) ) Gsa avanad Ay A Lkl AYY e M@E s

TP = 12.8 mg/l
BODs = 427 mg/l
t ) Al
ipassll aan (S 1h E8a (e (s
v=SQur 12701 _ 5502 m3
24 24

srda i)l Glasgll -
N=2m: Lt o) ua uae lias

L= Y.oem bl gl ok —
2m = Jass JSae -
h=4m : el —
V =2%4%2%35=56 m° :oalsny) pan
fladll oSl ) (sSid —

....... OK t=¥*24= 80 *24=1.06 h
Q 1270
s3gll) Ayl

P00 oY) Gy (yaga Claia

V=2x4x35x3=84m° tilayall alsaY) aaa

V 84

t=—x24= *24=0.93 h s dral) &Kl e Sl —

o 5166 il SSall (e (588

15N adiel Ea i5) oo Aa sl 580 dal (g sbuasdll Q) (msm o =
t sy Alayall
1270

%«1.5=79.38 m>S
24

1



Al Ala

_ 2166*1.5
24

v/ ~135.38 mS

-

t el sl algal aranal —
o = 1270 m¥/d

Qumaxd = 2794.2 m*/d
Qr= 0.8 * 1270 = 1016 m*/d
SLRa= (24-120) Kg/mz.d
SLRmax = 168 Kg/m®.d
o a= (8-16)
ma= (24-32) o

SLRay = 80 kg/m2.d iuleall slead) Jan (i
(Qav+Qr)MLSS  (1270+1016)3.9

SLRav 80
A=111.44

A=

Fomags LAl (i
N=2—= A=55.72—= D =8.42=1.49

= D =9m
SLR _ (1016+2794)3.9 _ ;15 79 <168 Kg/mZ2.d
max 127.23
1270

«_ =-21Y _998 OK e (8—16)
av 127.23

=Sl ()

T - 1270 _ 598 OK < (8—16)
127.23
gl s yal

SLav = 80 Kg/m?.d

2

_ (2166+1732.8)3.9
80

A =190 m

tAl) Al pall oalsad 4D laas
N=3—->A=63.36—-D=898m

D=9: )L\;.l
= SLR_, =126.95Kg/m’.d <168Kg/m?.d

v



o« =11.36m3/m?d <(8—16)

av
3.5m alall g iVl (i
SSall () e
V=144532 m° : AN Al
Qmaxd dal oo ESA (a5
TV 445.32 ~
Q.¢+0Q, 27942+08*1270
5yllall 55l Jal (e Sl 005
T = v _ 445.32 o1 h
(Quaxw +Q,) 4085.9+0.8*1270
tiadagll 3 )5adl Jal e G ()
oV AR
Q,+Q, 1270+0.8*1270
V=667.98 m® A syl
T= 258 h :Qmax.d d;i O ECOA] U‘“)
T=2h ¢ Qmaxw
T=4h :Qav
)

i) Luigh adga it ae
www.4enveng.com
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