Preliminary Treatment

Introduction

To protect the main unit of a treatment plant and to aid in their efficient it is necessary to remove the large floating and suspended solids, which are often, present in the inflow.

These materials include leaves, twigs, paper, rags and other debris, which could obstruct flow through a plant or damage equipment in the plant.

Screening and Straining

· The first step in preliminary treatment to remove large solids.

· Protective boom or coarse screen with openings of about 75 mm is used to prevent large objects reaching the intake.

· The screens are usually provided in the form of a mesh with openings of 5-20 mm and arranged as a continuous belt, a disc or drum trough which  the flow must pass (see Figure 1).

· The screen mesh is usually slowly rotated so that the material collected can be removed before an excessive head loss is reached.

· The screenings removed from water are normally returned to the source down stream of the abstraction point.

· A summary characteristics associated with screen is presented in Table 1.

Table 1: Characteristics of Screens

	Type of Screen
	Remarks

	Coarse screens (racks)

· Trash racks

· Bar racks
	Clear opening 3-4 in

Inclined or vertical

Manually or mechanically cleaned

Clear opening ¾ to 3 in

Inclined or vertical

Manually or mechanically cleaned

	Fine screens

· Traveling water screen

· Basket screen

· Disk or drum screen
	6 to 9 mm mesh cloth

Vertical

Water spray cleaning


Design Consideration

· Screen should be design to minimize head loss by providing sufficient flow through area to keep velocity as low as possible.

· The total area of clear openings in a screen should be 150% to 200% or more of the area or channel protected by the screen.

· The maximum head loss from clogging should be limited to 0.8 to 1.5 m, and the screen should be designed to withstand the differential hydraulic load.

· [image: image1.wmf] Flow velocity should be kept less than 0.60 m/s at maximum design flow and minimum screen submergence.

Grit Removal

· In most sewerage systems and particularly those with combined sewers, considerable amounts of grit are carried along in the flow and this material if not removed could cause damage to mechanical parts of the treatment plant.

· Because the grit particles are relatively large, with a high density compared with the organic particles in sewage, they are often removed using the principle of differential settling.

· Grit particles with a diameter of 0.20 mm and specific gravity of 2.65 have a settling velocity of about 1.2 m/min, whereas most of the suspended solids in sewage have considerably lower settling velocities.

· By using a parabolic section channel it is possible to provide a constant horizontal velocity of  around 0.3 m/s at all rates of flow.

· Under these conditions a channel of sufficient length to provide a retention time of 30-60 seconds will allow the grit particles to settle to the bottom whilst the remaining suspended solids are still transported by the flow.

· The grit is removed at intervals, washed and then disposed of for re-use in some way.

· Other type of grit-removal devices may involve an aerated spiral-flow chamber to achieve the desired separation or the use of a short retention settling tank, any organic solids removed with the grit being washed back into the flow before the grit is discharged.

Micro-straining

· Micro-strainer is the development of the drum screen which uses a fine woven stainless-steel mesh with aperture sizes of 20-60 m to provide removal of relatively small solids.

· It has the applications in water treatment for removal of algae and similar-size particles from water

· Because of the small mesh apertures, clogging occurs rapidly so that the drum is rotated at a peripheral speed of about 0.5 m/s and the mesh continually washed clean by high pressure sprays.

· Straining rate in normal usage are 750-2500 m3/m2d.

· The design of micro-strainer installations is based on the laboratory determination of an empirical characteristic of the suspension known as the filterability index.

· This parameter measures the behavior of the suspension with reference to its clogging properties and can be used to determined the allowable straining rate to prevent excessive clogging and possible physical damage

Flow Distribution

· In most treatment plants it is necessary to divide the flow between a number of similar units or to discharge flows in excess of a design maximum to supplementary units.

· Such flow division is not easy to provide in a satisfactory manner since the hydraulics of treatment plant are often complex.

· The most suitable form of flow division is achieved by free-fall weirs although in some cases the head required for such structures may not be readily available.
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