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WasteWater Engineering Primary Treatment

WasteWater Characteristics:
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Types of treatment:
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1- Primary Treatment (Physical Treatment):
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2- Biological Treatment (Secondary Treatment):
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3- Tertiary Treatment:
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WasteWater Engineering Primary Treatment
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4- Advanced Treatment:
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Primary Treatment

Purpose of primary treatment:
1- Remove large and big floating materials
2- Remove of 50 % of suspended solids and 30% of Organic load (BOD)
3- Remove of sand , Gravel , Silt.......
4- Remove of Oil and Grease p sl
Primary Treatment Components:

1- Deceleration Chamber:
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2- Approach Channel:
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3- Screen
2al) oy Al A8 Joud 5o ctd 5l 500 o b 5SSl el Blaall pasirs
ey Qwufﬁﬁww@ JOREIPR e
4 Skimming / Floating Tank |
3 oy S Jorad oL 3 aerlys 03 Gl pgmatll 5 o)) ﬂrwuof%w@i
wagry i 0 Ay il ol —CL“L -Flal) o 5 OLK (’jﬁ“ o Sy S S
Ll ST 3 e e g LY bl lles 3

rd

(&
o
T
o



WasteWater Engineering Primary Treatment

5- Comminutors alal) Chd\ o\
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6- Grit Removal Chamber:
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7- Pre aeration Tanks
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8- Primary Sedimentation Tanks:
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WasteWater Engineering Primary Treatment

Deceleration tank

Purpose:

Decreasing sewage velocity to prevent ﬂoating materials to pass the screen

Design Data:

* Qg =15Q,, =15xpopxS.F.

* D.T =1:3 min

* Capacity = Q;xD.T =b.l.d
[l=3b , d=1:15m

Approach channel

Purpose:
Transmitting sewage with suitable velocities to the screen and allow to aerate the
sewage to prevent anaerobic reactions

Design Data:
*Qq = 1504
* velovity = 0.6 : 1.5 m/sec
«A=22=bpd
* b = 2d (best hydraulic section)



WasteWater Engineering Primary Treatment

Screens
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Design Data:

= 1.5Qqy
number of screens = 2

bars used circular of ¢ =1.5:3cm
rec.of (1:2cm)x (2:6cm)
* spacing between bars 25:50 cm  fine screen
25:7.5 cm  coarse screen
Sloping angle on hz (6) = 45 : 60
depth of water = depth in approaching channel = d

*

*

*

*

*

*

Npars = Nspacings T 1

* b= Npars X @ + Nspacings X SPACING



WasteWater Engineering Primary Treatment

[l=d/sinf

Check:
__ Qq(m3/sec)

* velocity just befor the screen = v; = " g = 0.6 m/sec.
Screens-“-

* velocity through the screen = v,
m3/sec
= Qa(im’/sec) , < 1.5m/sec
Ngcreens- (nspacings- Spacmg). d
2 _ 2

head losses = Ah = 1.4 x

<01m

| 1o Grit Removal Chamber
: %

|

i

Plan of screen

Example 1

It's required to design Deceleration tank and screen for W.W.T.P
of hourly flow = 5000 m3

Deceleration tank:
Let D.T = 2 min



WasteWater Engineering Primary Treatment

C=QxD.T=%xz=166.67 m3

Let d=10m - A=166.67m?
but [ =3b
so 3b% = 166.67
d=75m and b =225m

Approach channel

Let v =12 m/sec

_ Q@ _ 5000/60x60 _ 1.16 m2
v 1.2

=b.d = (2d).d =2d*? =1.16 best hydraulic section
d=08 m and b=1.6m

Screen:
Let @ =15cm , Spacing =5cm , 6 =45

d =.8m (depth in approach channel)

= =113 m
siné
Assume net area = 2 area of channel = 2 x .8 x1.6 = 2.56 m?

~ LS. ng =256 - 1.13x.05xns, =2.56 - ng, =46 space
Assume using 2 screens — g, = 23 spacing
Npars = N, + 1 =24 spacing

b= Ny, x¢@ +ng xspacing =24x15+23x5=151cm

Check
Q 5000/60x60
- n = neebd  2x151x08 0.57 < .6 m/sec
decrease b to increase velocity
take 20 spacingof S=5cm - 21 barsof ¢ =1.5cm
b=21x15+20x5=131.5cm
vy = Q. 5000/60%60 _ s 66 > .6 m/sec
Ngc.b.d 2x1.315x0.8
. Q _ 5000/60x60
2 V2= Nse.(Nsp.S).d ~ 2x(20x.05)x0.8 0.89 < 1.5 m/sec
2_ .. 2
3 Ah=142""2 =02m<.1m o.k

29



WasteWater Engineering Primary Treatment

Girt Removal chamber

Purpose:

Remove sand, gravel and any other material with specific gravity bigger than

organic matters
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Emergency weir

/| Different discharges(levels)

Proportional flow weir

Page 10



WasteWater Engineering Primary Treatment

Design data:

* Qg = 1.5 Qgy
* number of tanks = 2 (for cleaning and emergency cases)

* D.T=1min -» C=Q4z xD.T
* S.L.R =1200: 1500 m3/m?/d

*S.L.R=§—f1 - S A=nlb=vVv

s d=-"S=vv
S.A

to obtain constant velocity vy, = D—ZT =0.25:035 =203 -»>1l= vV

* Assume n - getb

Example

Design Grit removal chamber for a W.W.T.P with hourly flow
equals 3000 m3/hr

Solution
let D.T= 1min
C=QxD.T="x1=50m3
Assume S.L.R = 1500 m3/m?/d
S.LR=2% 51500 =222 5 5.4 =48m?
nd=—=2=105m
SA 48
Assume vh, = .3 m/sec

l
vhzzﬁ ﬁl:vhz(

S.A=n.b.l =48 m?

Assume n=2
n.b.l=2xbx18=48 - b=135m

ﬂ) xD.T(sec) = 03 x (1x60) = 18 m

sec
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WasteWater Engineering Primary Treatment

Primary Sedimentation tank

Purpose:

1- Remove 50 % of suspended solids

2- Remove 30 % of organic load (BOD)
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Design Data:

*D. T = 15:25 hr if followed by secondary treatment
= 2 :4 hr if not followed by any treatment

*Qq = 1.5 Qav

*n > 2

*S.L.R=_-=25:40 m3/m?/d

CHLW = 2 = 200 m®/m/ /d

L. 0

* Vp, = % < 0.3 m/min
Dimentions:

* | =(3:5)b , 1 <50m in rec. tanks

b =(2:3)d , d=2:4m
* @ <35 in circular tanks
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brldge Skum scraper

outlet weir

outlet pipe

Sec. Elevation

welr

skum outlet

Skum collection box

sludge hopper
Sludge outlet D,
//
//
//
\
water inlet
Sec. plan

skum outlet —— JJ e
scrapers
\”\
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inlet pipe sludge hopper
sludge plpe

water outlet

Section at circular primary sedimentation tank
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