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Solution
Cu=D60/D10 , D60=Cu*D10=1.5*0.55=0.825
Vt= 10*D60 for sand , Vt= 10*0.825=8.25 m/min
Vb=Vt *(F)*S
Vb=8.35 *(0.45)*°= 0.23 m/min



daa cpall JA8 sasa e Al Guabead) Sl

Ldaial) Ciladipal)
Gl Llshal b degiage langll o) e Zpdlal) Ciladiall 3lalic Adaaall syl
Ciladiyal) 538 Jaxicd .+ (gon Jain 10 Llad laial) agial Craana elsell dxile duaaa
e lally 2ally okl (io lall Jloxidld oLl dalles b
¢ \gilialge
. 4.8 m/hr Jgiall madipll Jaxse o) Lale « 15m/hr I deay e madipll Jana (1
e (e iladall 03 (e dalall sliall (5K anall (2
Al Sl s 8 Begi e ciladiall oda. (3
- il slall el 2la3 Y Ll iladtyall o3 Gulae (e (4




daa cpall JA8 sasa e Al Guabead) Sl

HORIZONTAL PRESSURE FILTER DIAMENTIONS AND MEDIA (5) LAYERS
Designed Capacity : 31 cub. m

Bleeding Valve Bleeding Valve
—
M1 11.00 m Length T
400mm dia. —»
For Inlet Water & rface
Backwash Waist Water Macia ""’:" o 3.00m
qSRIC SNl E il T
l 105 cm
M2
400mm dia. —>
For Outlet Water &
Backwash Supply Water PVC NOZZEL 75cm
Qty. 1085 ‘

PF Media Gravel size
Note : Media Layers From Vessel Bottom & To Up
1st Layer — 7.5 cm / Gravel Size 6 to 12 mm
2nd | ayer — 7.5 cm / Gravel Size 3 to 6 mm
3rd Layer — 7.5 cm / Gravel Size 1.5 to 3 mm
4th Layer — 7.5 cm / Gravel Size 0.5 to 1.5 mm
5t Layer — 75cm/ Sand 0.4 to 0.45 mm Plana by

Drain Nozzle

e
e

During Filtration During Backwashing

S Compressed
Air

1
| Backwash water
Treated water I
PO (el Water after
e B
PE———  —DE—" pockwon

water ——>— b e
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EX: Design a rapid sand filter for a flow of 400 m3/hr (approximately
2000 gpm) . assume the rate of flow through the filter 5 m3/m?/hr.
Solution:
Area of the bed =400/5=80 m?
Use four filter beds each =80/4=20 m?
Dimensions of each filter =4*5 m
Laterals and Header
Size of the openings in a lateral =6 mm to 12 mm
Cross sectional area of the lateral =four times the area of the opening =
4Ap (if the size of the opening is 6 mm)
Area lateral=4 A opening
=4/3 *3.14*36=113.1

But A=2Ap (if the size of the openingis 12 mm)

=12%3.14*144 =226.2
Use A =226.2 =3.14/4*d? (d is the diameter of the lateral) =17 mm
Number of laterals =500/20=25 On each side of manifold
Total number of laterals =50
Total cross sectional area of laterals =(226.2/100)*50=113 cm?
Total area of the header=(2)*A=2*113=226 cm?
Dia. Of the header =[ (226*4)/3.14]*?
Total length of the lateral =400-(2*17+3.5+5+3.5)=354 cm
Using two headers, length of each lateral =354/4=88 cm
The length of the lateral should be less than 60 times its diameter,
60*1.7=102 cm >88 cm . hence the condition is satisfied

Check : Area of the opening in laterals should be 0.2-0.3% of the filter
area.



