A- Preliminary units
3. Design of Screens
Types of screens according to distance between bars: Coarse — Fine — Micro

Types of screens according to cleaning method: Manual — Mechanical

= Vi T
a VL d'L % S
. ‘tlﬂ\n — Z V2 P
L
By Pass
— E =

sliadl

According to ECP 2017 for treatment

O = Angle with horizontal
= (45 - 60°) in case of manual cleaning
= (60 —90°) in case of mechanical cleaning
= water depth in front of screen

d ac = water depth in approach channel

d’=dacordac+0.1lm=m

. d
L = wet inclined length of screen = sin’B =m

S = Spacing between bars
= (25-50) mm in case of manual cleaning
= (15 - 25) mm in case of mechanical cleaning
n = no. of screens = 2 working + 1 bypass (in case of manual screen)
=2 working + 1 manual (in case of mechanical screen)
=1 working (in case of min. flow) @laskwl dawlgs suxes
Inclined wet area of screen = nNSL = (2 — 3) area of approach channel
Get N = no. of spacing between bars/ screen
W = width of bar = (10 — 20) mm
Get B = Width of screen = NS + (N+1)W =m
Then get total width of screen =nB =m
V1 = horizontal velocity for screen = Q/ nBd’ > 0.6 m/s
V2 = horizontal velocity through screen = Q/ nNsd’ < 1.5 m/s
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A- Preliminary units

4. Design of Grit removal chambers (GRC)
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Types of Grit removal chamber:

1. Horizontal flow GRC
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Flow Line Of Activated Sludge STP Conventional

Sewage Treatment Components:

5. Grit Removal Chamber.
6. Distribution Chamber. 10. Final Settling Tank.
7. Primary Settling Tank. 11. Disinfection.

4. Screens. 8. Returned Sludge Pump Statia@. Contact Tank.
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1. Rising Main. 9. Aeration Tank.
2. Decceleration Tank.

3. Approach Channel.
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I—— 2 e Sludge Treatment Components :

‘ «@ 13. Sludge Pump Station.
4 14. Thickener.
© 15. Digester.
16. Drying Beds.
—@ SLUDGE TREATMENT ® 17. Supernatant Pump Station.

Flow Line of Activated Sludge STP Extended Aeration

5. Grit Removal Chamber.
6. Distribution Chamber.
7. Connecting Channel.

9. Aeration Tank.
10. Final Settling Tank.
11. Disinfection.

1. Rising Main.
2. Decceleration Tank.
3. Approach Channel.

4. Screens. 8. Returned Sludge Pump Station12. Contact Tank.
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SanEsIE Sludge Treatment Components :
15 13. Sludge Pump Station.
@ 14. Thickener.
3 15. Digester.
16. Drying Beds.
@ SLUDGE TREATMENT e 17. Supernatant Pump Station.
A-  Preliminary units
2. Design of Deceleration or Slow down chambers
Volume V = Q max x RT I
According to ECP 2017 for treatment T — = i
_I_‘ i Assandl ok el slad
Retention time (RT) = (0.5 - 2) min o —— —
f ‘Jgajv;.,laa = s ‘
Get Volume =m3 = nLBd
i = i |
Width of chamber B = (2 x no. of force main + 1) x @ s }ﬁ ] Ha |
2 - asill &3 ot slaE
Water depth d = (1 —2) m > (O + depth of approach channel) ?1 EE AT T * &3 /]il
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No. of chambers n > 1 Al A3E (V-r) Jud

Get Length of chamber (L) =m

A- Preliminary units

1. Design of Approach channel

d min

According to ECP 2017 for treatment

Horizontal velocity (vn) = (0.4 - 0.6) m/s b
Using Manning equation to calculate min. construction slope for channel (to avoid settling)
2/3 1/2

. 1 . .
V min = ;mem xS min

Manning coefficient n = (0.012 -0.015) (for concrete lined waterways)

Wetted Area _ Amin _ bdmin
Wetted Perimeter ~ Pmin  b+2d min

Hydraulic radius R min =

Get min. construction slope for channel (Smin)

A. Chemical Characteristics
1. Organic matters

(VDS =30 %), (VSS = 20%) of TS
Ex. Proteins — oil — grease — carbohydrates — fats - .....
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Measurement of Organic matter

Oxygen demand —Indicationfor - organic matter Concentration
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2. Inorganic matters
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3. PHvalue Typical value (6-8)
4. Gasses

Fresh waste water = Aerobic Reaction

2 Aerobic bacteria

Organic matter + O. > Stable matter + Co2 + H20

Septic waste water = An-aerobic reaction

Organic matter + 02 Anaerobic bacteria _ gtapie matter + H2S + CH4 + NH3 + H20

Process units:

Secondary Tertiary
(Biological) . (advanced)
Treatment Treatment

Primary

Treatment
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Design of Suspended Growth (Activated Sludge) WWTP

Raw sewage water m Treated water >

Sources of waste water

1. Domestic use 2. Commercial use

3. Governmental use 4. Storm water
5. Industrial waste
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Waste Water Characteristics

B. Physical Characteristics
1. Solids

Waste water Composition = 99.9 % Water + 0.1 % Solids (The main task)
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3. Color

Color of Sewage indicates the freshness of sewage

Other colors
Due to some specific
industrial wastewater

Fresh Sewage
Light Grayish
Yellowish / Brown Black

Septic Sewage
Dark Grayish

4. Temperature
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C- Secondary (Biological) units B- Primary units A- Preliminary units

prasall ol Y 1. Suspended Growth (Aeration tanks “Activated Sludge ) 1. Design of Primary sedimentation tank (PST) 5. Design of Grit removal chambers (GRC)
1. Horizontal flow GRC
RAS MLSS OLR F/M SRT HRT ol U5 oluodl (B Bl Jawy e digsanl dlgall (el gud! Jukowidly do3lall Aol ggll byiSl gad olasd e pladl s Jom Qogaanll Slgall ams slgus Cpuall lue oo yild AR AdJal gl Y A1) Caanyidl o9 Pl
va%n r mg/'L Kg B\CIJD/rr:.d g BOD{/g vis d \d:v\‘ :a\; — &Y o 1dn ddoall CopundST U89 dadidall slasel ddes el oda (3 Oldesdl ygil (o9 ¢(Aa! ddall LS3oell) g3l Juad Sy duz gl gadll domdlaadl =g e Sgaandl Jozdl Cindseid 3y dillall iguanll yuig Design criteria According to ECP 2017 for treatment
=Yoo | YeeeoNe.. SV = D= - - onventional (4 . . N P A " “ - _— . 5 s
) Bpall obo Fed (B ddaatl 0D jaselily cOlalseall Cuds s 8)25 dadW =Pﬂlywwcwyw sl Jlayll Jiad (o191 pluseiul A>3 pgxidly
Vo -Yo L....:c.. \,:—-,\' ‘1_2 f.‘o-: rc-\; — dcomplele:‘nl:elz;lﬁ Slgall Jgoits pgis (A9 dsled LyiSs e Sgry a_.,@; 29> (P Lgaac Slga e Dgizeally Ll dadlandl (eall Ao dgaidl doyddll | Sl (] duseall
V0. -0. 0veeaYuun Y= V= e Y. =Y. xtended aeration sael! dsgdl : .
Vo. - Vo o .Y T -t Y10 Yoo Oxidation ditches 5us9l wilgid 9l bogiyandl clggll plusuiunl @yl oo yogoudl (b Al Jolgall (b (Sl g il dogyac i g J] drgsanll Removal Ration for PST according to ECP 2017 Y< (u29>) daal
- 0reenXens Y= V=t Yoo £.-\0 (SBR)dlyall s> Obgioead poiue Jals WSy g gadl Jelaill a3 cpuzeaSYI | duS8uadl diggl! T P =
Yot | v REIR] Yoo Yo | v Fiigh rate gyl dinall &35 563! g e P h 25 - = Total suspended Solids (TSS) = (40 — 60) % A nE - Y0 (&/p) &a831 olpoll A5y
Vo- Yo £...-10.. Ve =V LE- Y Vo- ¥ o-Y Step feed duoyall &l - i H = _ 0 1. Q. -¢0 4d6) ESal o)
Yo.-o- (2P (K2 BETEY () V=0 Contact stabilization wedWb el S Sy Ul gkl ok Cus Diggdll po9> o b deluw Y = £ (0 Lo ol (03l (w0 Bodoma Byid dasg Biochemical oxygen demand (BOD) = (25 - 40) % ool o) { 1 ) T Jine
bl Lo . £5% Bole] g clndlond) Jady clodl (8 rsagioll LS uad o2 Lo cicapanys O35 ) Byamag Bz &S5 LIS ori dimentation tank can be rectanaul cular depend bl — —— ‘:’\’ ge ‘éwiu‘l
0.-Yo OreioYees [AEIN] V-0 £ [ B9l Je renST Dggdl s a e B el e " I R L . rimary sedimentation tank can be rectangular or circular depending on available area 0. 0-1£0. P > .
High Purity Oxygn od iodl Lol cdd OUSEII o wighlaoll 368y e Blaxdl S o Dggill Oy J!!RAS) Ay yiadl LIS 0 _— . — [l \a> - o= ew‘w .
(WAS) 851301 Blasdlby oy die palsell ’ @0 10, e sl
ot obeall Gas X (1+) 3o X (1= Y-) (7) sk
| ¥V /Y dxio | V-A Wy — ECP2017 ds)laall (5 ysanll 36501 | Primary sedimentation tank can be rectangular or circular depending on available area T T '?f ~ R _ “"L!"‘" -
1 : - Sbodl Gos X (Y- V) (p) o2y
1 A @ o L j -- p ol s diy (p) oluadl Gos
—S_ . e - 0. -V 3 pall ol pa"a) « « o /1) dwyiadl Jloyll &
5.B0D! S,(BOD;)=(65 — 75%) BOD‘ i Vg e Al ) (Sl oo paTp) - - - /33) dsnyiall Jlopll &S
Air supply 100% ))- -T - _A_QT+_p ol o
Primary Secondary g I VE/Y dmipo I f-v Lo — ECP2017 dsllaal (5 all 595U I
Clatifier clarifier | g lemmmmmmmeeoooeeoooooes :
Influent Effluent Removal Ratio of BOD = (25 - 35)% -
R | Ratio of TSS = (40 - 60)% WAS o - 3 N - - ok 2 1 2 < .
o emoval Reto of TS = (40~ 60 Removal Rmk?of(BOD): — deyull b (Sontll lidg plaiall Alidatine A1 OByt 13 Jla Il Joad gt Cowlisll i granai
b | Aeraton tank Removal Ratio of TSS = (80 - 90)% f ] 4
i WSt \ =PRI . . . . .
Y ! EYN] Byl JETeT] Wl N/ I 4 Design of Proportional weir for horizontal flow GRC to control the velocity
Primary sludge - - I::] S (BOD /m? or mg/L B0 ) ( Par 31) G5l SN gl A .
Return activated sludge H ’ ( r) g oL mg ? é:,‘v BOD orjc)OD ‘concentration g L A/ 1 A , (Proportional or Sutro Weir ) il jlan JSZ5 Alalaa
i So (BOD;) g/m3 or mg/L IS ol ((SlaasSI o) G9a2d)! JumasSYI ZlimYl (i i -
Waste activated sludge Influent BOD or COD concentration i sied n Qperun =4 L H
Se (BOD, /m3 or mg/L 5! Caaadld ((SeonSII o [PETESLN P i )
e e (BODe) g/m? or mg P ) (Sles ;)Liwl. [ A58 S e ool (181 s -
Effluent BOD t;r COD concentration |l laell 4@ Bl s L
Primary Secondary Xo g/m3 or mg/L S ) dogaasdl A8l Slgall 52533 £ e dlia Jlagl il Al :H
clarifier clarifier Concentration of mixed liquor suspended (volatile suspended) solids in ) Jaa (V1-T) Je o4 =
Influent Influent Effluent the influent
N 44 - XR oM or o/l | ot (s AN Capma I 5152 (B payiall Blazel] 3535 0 perated GRC
: ' ' i Qggil yolsxY gole . erate
Concentration of mixed liquor suspended (volatile suspended) solids in
U Ll | i | FST and returned to the aeration tanks
¢ 1 Aeration tank Y Xt g/ms3 or mg/L cu,@.dl uo|3>l J3 uSJI 4\45.‘an| daladl olgalt JSa).»
% | = B Concentration of mixed liquor suspended (volatile suspended) solids in
Primary sludge 2 the aeration tanks
Return activated sludge i Xe g/m3 or mg/L @L-.AJI u‘Lé*” 3 u5 @ A[,AJI).SJA
| Concentration of mixed Ilquor suspended (volatile suspended) solids in
Waste activated sludge _ the treated effluent
S eaicd S S Xw g/m3 or mg/L B3 Blasd! (3 AUSUI Adlladl Slgall 34553
Jsdh ':‘-"u 3 & 4"""'“ A s O e Concentration of mixed Ilql‘f:} suspended (volatile suspended) solids in
the waste sludge
MLSS = Xr g/m3 or mg/L Qg ol 1o S Aadladl Sgall 3505 Slagad o Juad algal (1 1-T) Jsi
Air supply Concentration of mixed liquor suspended solids in the aeration tanks
MLVSS =(0.7-0.9) | g/m®or mg/L Dggul polgat J1s S Dgsand! AdNal Slgoll 35053 Design criteria According to ECP 2017 for treatment
MLSS Concentration of mixed liquor volatile suspended solids in the aeration
- Primary Secondary tanks
gl clarifier clarifier Qq m3/day A st (219> o (SN (901 Byl dordgad) daadl | Sl | osasaid] duseall
QAEUJ Influent V4 g N v B Daily flow rate from Primary sedimentation tanks -
‘ Qr m3/day G9g) (192 ESlgl o yill (15T (e Sl B il vs _(o2s2) Suall
eyt 1 Returned flow rate from FST to aeration tanks Y o-Y (A3d0) ESadl (o)
| - Q m?/day Qoggill (olg>l Y31 SN Byl — oY PV
Y aed 1 i FerationGank Total flow rate in aemtqf)‘:\ tanks (f) -
i, o Qu m/day BBI5) Bl LByl Joims - y-vo (p) o2l
Lsedl Primary sludge L Waste Sludge flow rate -- Y.-V,0 (p) Jokall
Return activated sludge R Qe m3/day xJlaadl B ypail] SSEE -- 0=Y (02971 (0 Job yio JSI d8BS/Tp)slg4)l Ikl Jukae
H Treated Effluent flow rate R o Y } (o)l oot ') 172) Anyiad) JUa)l 2
Waste activated sludge \ m?3 gl P o> e 2 4 4 Kl Sl & gl -
Vol‘ume of aeration tanks N
HRT day Qoggrll yolg>t Y15 (Sg gl ESal o) -
Hydraulic retention time of the aeration tank R P R " V/Y dd SY -1l —ECP2017 dsslasl 1 3eSJ!
SRT = 6 day (Blomdl yas) Blosdll 5l cya) Al il algal (10-T) gsd | Al | < 2 Hlaall graall 3580 |
Sludge retention time or Mean cell — residence time based on the
aeration tank volume CETE T "
F/IM g BOD/g Lgglll oolga S50 ABBNI &zl SUSEI Jf eldidl G dezrSgaid| deat] Suall | oorosall] Suseoll 0 Vorex GRC
MLSS.d (d1) Food to Microorganisms ratio in the aeration tank Y< (029> sl
Y g cell/g BODs Al Z U1 Jalaa £,0 o-Y (p) gl
Cell yield coefficient - - — o
Kg d* &S L ige June v £-y (delu) ES ) 1
Endogenous (biomass) decay coefficient Yo. 0..-\Y0 (e_”/\a/r\a) Eg).édbl.\b e Jaozxdl Jhas t
OLR gm/m3.d ﬁilcﬁﬁ‘é? Addainad] Coao gl (olg
g g . 0.-Y. (p) skl T
Vo Yoo (p) L2yl
_ £,0 0-Y aado/p) sl s z
0(: Qavg y (So Se) - ( £) S f
V = Vit 0.V =Y.\ gl Juo
X(1+Kz0,) 511 il ) 91 Tiad i b e (17-7) 32
€. 0. -Y. (p) shad!
A V1:)=1:) gl Juo dordoaidl Aol | Sl | (sosasail] Suzall
. Y 0=y Y (48:85/ 899) zwS! de yuu -
Solgdl Y - - - - - Y. YooY, 406) ESal (0
___ _ —— _ adlical - Y. o 2959l sk e %) SN Jgull o ylad | I (3 ). o)
Gl el [ duepeidi gl | Busgll | Jolaol! e tupgedl ylad
4593yS)1 dgaand] Slgadl AIGY-T s ~ N P
— — —_ = Yo () A J5 01 i Gas Ll —
) A=), s - ot (©77) Jgo 1yt Gloid e 0byedl A6 rer - A=A (p) et 25,0
1 GA= ot mg cell / mg BOD Y 2936 dodlaey de ol LY oyl (olg - LAY,V (p) 23! Bos
<. | 5. 1. | (o2l o175) crbaesdl gl Jin AL Y= yeet (D yall obs (10"p) 17p) dnyiadl Joyl dusS'
l YA/Y A= [ h s —ECP2017 dieal gymali 0550 |
| . [ v s ~ECP2017 iminsd e g ] | \V/Y Ao | o - Y14 —ECP2017 dxllasll a3 |




Air supply

Primary 1B ] 1Y Secondary
clarifier clarifier
Influent ) Effluent
I Aeration tank |
L3 | = |
. | I
Gl i A v
|
Primary sludge - I:l;l
Return activated sludge
Y
I
Waste activated sludge
Air supply
Primary ! { Secondary
clriﬁer clriﬂr
Influent / S ] Effluent
{ Contact tank
- '.#—“ == =
" ' A |
sl I '
Primary
sludge : stabilization tank — ‘j
¥
Wals!e
activated
Air supply sidae
Flow control Pressure Oxygen
valve / signal vent
.---.-- -.:
Oxygen '
el | ——s —
) Influent 3, 1 Secondary
= I I . Etfluent
Q.llr_
1 1
3}@‘
Return activated sludge ‘
Sludge

Air supply
Primary | | Secondary
clarifier clarifier
Influent ) Effluent
\ Aeration tank ;
L3
L [ =2 i
. l I
als e 1 A Y
|
Primary sludge - I:i:l
Return activated sludge
f
I
Waste activated sludge
Air supply
Primary Secondary
clriﬁer clriﬁr
Influent V4 ] ) o X Effluent
{ Contact tank
s 1 A |
wseally | ¥
Primary
sludge stabilization tank — E':I
¥
1
Waste
activated
Air supply Siudge
Fiow control
valve
..--.--
Oxygen
il
) Influent
‘_J.r_
5_,\5.'\“

Return activated sludge ‘
Sludge




