Assignment 4:  Settling and Flotation
Settling tanks

1.  A settling tank of 3m depth treats water at 10C for the removal of alum floc with a relative density of 1.002 and diameter of 1 mm.  
a.    Calculate theoretical settling velocity, loading rate and retention time required.  

b.    What would the effect of a temperature of 25C be?

c.    What would the effect be of a removal efficiency of only 50% on the loading rate and retention time?
2.  A rectangular settling tank with a length: width of 3 treats water at 850 m3/d.  The retention time is 2.4h and depth 4m.  What would the overflow rate be and the horizontal velocity assuming an even velocity distribution through the settler.
3.  Design a horizontal flow settling tank for a flow of 8000 m3/d.  Determine the dimensions for a 7:1 length to width ratio.  Assume a normal loading rate of 1 m3m-2h-1.  Suggest a shape for the final overflow weir if the overflow rate is to stay within acceptable loading limits of 8 m3m-1h-1.

Flotation

4. Make a semi-quantitative design for a flotation saturation chamber, given that the mass concentration of nitrogen and oxygen in water from air at atmospheric pressures equals about 15 mg/L and 10 mg/L, respectively.  The gas requirements for flotation amount to about 10 mg/L (excess).  Suitable air compressors can deliver air at 700 kPa.   (Tip: You will need to have a high-pressure air saturation tank on a recycle stream.)    
5. A  DAF plant, operates on a 6% recycle and a saturator pressure  of 700kPa.  The flocculated water has a particle concentration of 8000 particles/mL and a floc volume concentration of 10 ppm.  Calculate the bubble volume, air mass and number concentrations in the contact zone.  Flocculated water is saturated with air.

a. Compare ratios of bubbles to particles in numbers and volumes at 20C
b. Repeat at 5C
c. Calculate expected limiting loading rates.  Make the necessary assumptions.
6. Consider the outcomes of Example 9-7 at both 200 and 50C.  Compare the required footprint areas for separation between settling tanks and flotation tanks for treating 10 MGD.   Also compare these areas with what would typically be required for rapid sand filtration.  Do not ignore some practical factors to be taken into account as in Example 9-8.
