Measurement of Settling Characteristics

· The settling velocity of individual particles may be determined by timing their fall through a known depth of fluid, but for graded suspensions a settling column analysis is more useful.

· A settling column is a tube 2-3 m deep with tapping points at intervals, the diameter of the tube being at least a hundred times the largest particle size to prevent wall effects.

· For an analysis the suspension is thoroughly mixed in the column  and  the  initial  SS  concentration  determined  as co mg/L.
· A sample is taken at depth h1 after time t1 and the SS concentration is found to be c1 mg/L.

· All particles with a settling velocity greater than v1 (=h1/t1) will have settled past the sampling point and the particles remaining, i.e., c1 must have a settling velocity less than v1
· Thus the proportion of particles p1 which have a settling velocity less than v1 is given by:

p1 = 
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· The procedure is repeated for time interval t2, t3, ……, and hence proportions of particles p2, p3, …., having settling velocities less than v2, v3, …,  are determined.

· Plotting these data gives the settling characteristic curve for the suspensions (see Figure 4).
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· In a tank with an overflow velocity of v all particles with vs > v will be removed regardless of the posistion at which they enter the tank.

· In addition, for a horizontal flow tank, particles with vs < v will be removed if they enter at a distance from the bottom not exceeding vs to.

· Thus overall removal in a horizontal flow tank is given by

P = 1- p + 
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· For a vertical flow tank, since all particles with vs < v will eventually washed out of the tank:

P = 1 – p
· When dealing with flocculent suspensions both concentration of particles and the effect of depth on flocculation must be taken into account. 

· Samples are taken from a number of depths at each time interval and the SS in each sample are expressed as a percentage of the original concentration.

· The difference between this percentage and 100 is thus the percentage of solids which have settled past the sampling point and would therefore have been removed in a tank of that particular depth and retention time.

· Plotting this results as depicted in Figure 6 enables the construction of smooth iso-concentration lines for the SS removal at various depth and time conditions.
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Efficiency of Sedimentation Tanks

· the hydraulic behavior of a tank may be examined by injecting a tracer into the inlet and observing its appearance in the effluent.

· The flow-through curves so obtained are of infinite variety, ranging from the ideal plug-flow case to that of a completely mixed tank (see Figure 7).

· The flow-through curve obtained in practice is a combination of the extremes short-circuiting due to density currents and mixing due to hydraulic turbulence producing a peak flow earlier than would be expected in an ideal tank.

· Thus the actual retention time is often considerably less than the theoretical value.

· Since the purpose of sedimentation tanks is to remove suspended matter the logical way of expressing their efficiency is by the percentage removal of such solids.
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Types of Sedimentation Tank

· the main type of sedimentation tank found in practice are horizontal flow tank, radial flow circular-tank, and vertical flow circular-tank as shown in Figure 8.

· Horizontal tank is compact but suffers from a restricted effluent weir length. Sludge is removed to the sump by a traveling bridge scraper or by a continuous-belt system. The sludge is withdrawn from the sump under hydrostatic head.

· Circular tank offer advantages of long weir length and simpler scraping mechanisms but are not so compact. Hopper bottom tanks with horizontal flow are popular on small sewage works.

· The vertical-flow hopper-bottom tank is often used in water treatment plants and in such condition operates with a sludge blanket which serves to train out particles smaller than would be removed by sedimentation alone at the overflow rate employed.

· Many different designs of inlet and outlet structure are in use and such particular designs may offer some improvement in solids removal for homogeneous flocculent suspensions.

· Sedimentation tanks have two functions: the removal of settle able solids to produce an acceptable output and the concentration of the removed solids into a smaller volume.

· The design of  a tank must consider both of these functions and the tank should be sized on whichever of the requirements is limiting.

· The sludge thickening function of a tank is likely to be important when dealing with relatively high concentrations of homogeneous solids.
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