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Water Filtration
Purpose: '

1- Removal of remaining suspended solids
2- Removal of about 90 - 99% of bacteria
3- Removal of algae

4- Removal of iron & manganese

5- Removal of colour taste & odour

Theory (mechanism) of filtration:
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Factors affecting filtration:

Rate of Filtration

Sand properties and depth

Water depth above sand layer ) o
Under drainage system

Cleaning of filters

Preceding treatment process g il Guad Al 4aill lee
The remaining suspended solids

Algae and bactena sbal LSl y el s
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Types of filtration:
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)Gravity Filters:
1. Slow Sand Filter
2. Rapid Sand Filter

Il) Pressure Filters:
- pressure of water = ( 2.8 - 4.2 ) kg/cm”
« Used for treated water of small amount of turbidity
aL=itie eliS ‘T,L_Euu =

I11) Mechanical filters:
« Rotating Drum 2_sall Claleddl 3 lealsaiud “Sas -

Direct filtration:

5 il filtration Jes s sedimentation ila js el (Sa s ALE Ll 2 58 <ilS 1

Use direct filtration if:

« Turbidity =5

¢ Manganese < 0.05 ml
= lron=0.3

e Color <40 unit

Rate of filtration = (60-120) m*/ m* / day
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" Design criteria
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-Rate of filtration "R.O.F." = 100 -200
H‘ m°fm?d '

H|-r'|.,-—-n,“r + 1 forwash n<5

E =ny + 2 forwash 5<n=30
=n, + 4 forwash n=30
i-L=(1—1_25}B LALB=5-8m

I - a for one filter = 40 — 64 m*

@ - Rate of washing (R.O.W)= (5-6)R.0.F

- Time of wash water = 8 --- 10 min

-operation 12 -—- 36 hrs

-washing- 25

S.5.F.
“Rate of filtration "R.O.F." = 3-8 m*/m~d |
-No. n=22
-L=50m , B=50m
-L={1-1.25)B

- a for one filter = 1000 — 2500 m®
-operation 2 - 6 months
-cleaning 2 ----- 15 days
-preparing 1 --—2 weeks

-used with small Pop. <30.000C

Mechanism of action (Theory)

R.S. F.

S.S5.F.

1) Straining action

2) sedimentation action

3) adsorption on gelatinous films
4) electrical action *

5) biological action ( bacteria +
arganics)

The actions through all of the
sand layer.

Mechanical straining and
biological action on sand top
layer

(the action on the sand surface
or dirty skin)
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Cleaning:

R. 5. F. S.S.F. .

= compressed air (2-5)min * Removal of dirty skin +

(1-3)inch of sand top layer

« pressurized water (8-10)min
< Replacing it with new sand +

« preparation period (15-20)min | preparation period (7-15 d)

Cieaning process steps for RSF:

a) during filtration:
v, on influent pipe & v on effluent pipe are open

b} cleaning process:
1- Close V1 & V2

2- drainage of water
Open V3 &V6 until water leve! become 10 cm above sand layer.

3- Washing by air
open V4 (2-5) min.

4- Washing by pressured water
open (V5 + V3) for ( 8-10) minutes
If no air, the time will be ( 15-20 ) min

5- Preparing of filter
open V1 & V6 (15-20) min

Notes .
Operation cycle =2 no. of wash times / d
12 hr 2 no. of wash = 2/d

24 hr = no. of wash = 1/d

36hr =2 no. of wash =2/3 /d
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. Examgle
AW. T. P. of daﬂ:.r input 80,000 m®. It is required to design the RSF units &

find the amount of wash water required per day and % of wash water.

Given
Qd“ =80,000m er

Req.
« n, L, Bof RSF

« amount of wash water per day

sol“

ass . RDF = 150 m*/m%d
so A=0Q/ROF =80000/150=533 33 m°

for n
n=253333/(40-64)=13.33 — 8.33 = take n,= 10

SoL=8m s0 B=667mM=665m

LB(5-8)m % ok

nm“;-1D+Efﬂrwash =12 —— —

n=10+2=12

i
1
i
i
i
i
i R.S.F.
i
i
|
i
i
i

L=Bm ,B=665m

l Amount wash water ( m*/d)
-l ROW = (5-6) ROF = 5x 150 = 750 m*/m*/d

Wash water for each filter = ROW , area of one filter . time of wash water
| =750 m-"fm?za X (8 x6.65) x 10 min / (60x 24)

=277m?
§l ass no. of washing times per day = 1 time /day

EI Total amount of wash water = W W for one filter , ny xNo uf wash times/day
=277,12,1=3324 m*

B 9% of wash water el u'dy = & J— plant kaa;m ou UUU} x100=4.15%

: 3 L 85)

R Ll LR R TR L T L LTy T T U TR Ty e T T30 T

M 4

LU e T

e Wwwmmm:mmunmummmm.‘mmnmmnmnm L T E T TR R T R T PR e T o e TP P eeeen




Example

A W. T. P. of daily input 50,000 m3 & working period 15 hr/ day.

Design the filter units:

1) As SSF
2) As RSF & find the amount of wash water required for washing two filters

. E

Given
Qdes = 50, 000 m3/d
w.p =15 h/d

Rea.
1) n,L, B of SSF
2) n,L, B of SRF + amount of wash water per day

Sol
Qdes = 50,000 / 15 = 3333.33 m3/ hr

e e L el e R = el e e

ass . ROF = 5 m3/m2/d
so A =0Q/ROF =3333.33 m3/ hr * 245 m3/m2/d = 16000 m2
take a=2000m’=50m" 40m

so n = 16000/2000 = 8 filters

" 2) R.S.F.
ass ROF = 150 m3/m2/d
so A = Q / ROF = 3333.33 x24 / 150 = 533 .33 m2

g
g
E
:
%
£
g
%
g
1) SSF g
:
g
5
c
%

L]

forn
n = 533.33 /(40 > 64 ) = 13.33 — - 8.33

so take n,, = 10
soL=8m so B=667m 665m

n total =10 + 2 forwash =12 .

n =10+2=12
L=8m ,B=6.65m
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. Amount of wash water (m3/d)
ROW = 5 x150 = 750 m3/m2/d
Wash water for 2 filter =
=ROW * area of one filter x time of wash water x n filters x no wash times
= 750 m3/m2/d x (8 x 6.65) x 10 min / (B0 x 24) x2x 1
=555m3

Example .
Given: ' ;
Existing W.T.P with 8R.S.F,a=8x 6, max ROF=6 m/hr

Req: Q . , amount of w.w./d
sol. n, =8 =6 fz for wash.
Qmsx = (6x 8x 6)x 6 mY/m*hr=1728 m"/hr.

amount of ww./d =(5 x 144 m/m°/d )x (8 x 8x 6 ) x 10 min/(24 x 60)
= 1920 m°

Example
An existing W.T.P with 10 R.S.F working & 2 R.S.F. for wash each of area =
8 x 6 m? with max rate of rate of filtration = 150 m*/m’/d .

Check if this plant can serve a future pop of 400 000 ¢ with max w.c. = 250
LCD & if unsafe find the additional units with the same dimensions.

Sal.
Qe et = 150X 10 X 8 X 6 =72000 m*/d.

Q maxreq =400 000 x 250 /1000 = 100 000 Mm/d. > Q max exist

we need additional units

Qusq = AQ = 100 000 — 72 000 =28 000 m * / d
SA,4q = 28000/ 150 =186.7 m* takea=8x 6
Nn=186.7/48 =3.9  Nyag =4

N working totat = 10 + 4 = 14 take n s.b total =2

Nttt = 14+ 2 =16 (even)
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orifice _;m‘
| telescopic pipe _J
| Effluent Fﬂ

float_

FE‘
m.
=

WL

float control valve

-

|

-—

09 -l m

o~

¥, Influent |

Se==—

dirty skin

dirty skin

1

09 -15 m|

sand

0.3 - 0.6 m

gravel

under drainage system

e of

waste pipe |____|

sump

Slow Sand Filter
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float valve

| w v =3 YL fiursion ‘

| air pipe wash waler channg]

| wash water, 1.51:2.[]

0 sand 0.6-0.75 e

| ‘

i  RC | ;I, '

3 | e gravel  (.3-08 el
outle: pipe - T e K_,.
V2 under dreingge aysiem
i waste

. . I
Rapid Sand Filter |
|
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