7- Filtration

Filters can be classified as following

1) According to the filtration rate:

a) Slow sand filtration (SSF)
b) Rapid sand filtration (RSF)

Rapid Sand Filter

Slow Sand Filter Schematic (Conventional US Treatment)
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| Rapid sand filter Slow sand filter
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2) According to the direction of flow:

a) Down flow filter
b) Up flow filter
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3) According to the used media:

a) Fine to coarse media
b) Coarse to fine media
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4) According to the pressure:
a) Gravity filter
b) Pressure filter

Gravity filter Pressure filter |
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Design

OFR =Q/A
OFR= over flow loading rate. m3/m2.d, the typical OFR for rapid sand filter is 120
m3/m2.d.

Q= flow rate, m%/d
A= surface area of filter. m?

Example (finding the number and surface area): A city is to install rapid sand filters
downstream of clarifiers. The design loading rate is selected to be 160 m3m?.d. The
design capacity of the waterworks is 0.35 m®/s. The maximum surface per filter is
limited to 50 m?2. Design the number and size of filters and calculate the normal
filtration rate.

Solution:

Step 1: Determine the total surface area required:

Step 2: determine the number (n) of filters

__ 189 m?
"~ 50m

= 3.78 Select four filters

The surface area (a) for each filter is

a =$= 47.25 m?

Wecanuse 7mx7m or6mx8m,or59mx8m (exact) 4asall daluwll
Step 3: if 7 m x 7 m filter is installed, the normal filtration rate is

3
0352 x 86400 >
S d

OFR == — 154.3
A 4xX7x7 m
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