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Max.Marks:70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Give an account of the characterization of solid particles.


   b) 
The screen analysis shown below applies to a sample of crushed quartz. The density of the particles is 2650 kg/m3 and the shape factors are: a = 2 and           
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s = 0.571. For the material between 4 mesh and 200 mesh in particle size calculate
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s and 
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w.                                                                                   


	Mesh no.     
	Dpi, mm
	Mass

fraction, Xi
	Mesh no.
	Dpi, mm
	Mass

fraction, Xi

	4
	4.699
	0.0000
	35
	0.417
	0.9616

	6
	3.327
	0.0251
	48
	0.295
	0.9718

	8
	2.362
	0.1501
	65
	0.208
	0.9795

	10
	1.651
	0.4787
	100
	0.147
	0.9853

	14
	1.168
	0.7278
	150
	0.104
	0.9894

	20
	0.833
	0.8868
	200
	0.074
	0.9925

	28
	0.589
	0.9406
	Pan
	---
	1.0000


2.
Discuss in detail about:

a) kneaders, dispersers and masticators







b)   mixer-extruders.



3.a) 
What is a fluid energy mill?





        

   b) 
Draw a neat sketch of a fluid energy mill and name its various parts. 
       
   c)
Explain mechanism of size reduction of particles in it.

4.a) 
Discuss the principle of centrifugal filtration. 





   b) 
A rotary drum filter with 25% submergence is to be used to filter a concentrate 
aqueous slurry of CaCo3 containing 250 kg of solids per cubic metre of water.  
The pressure drop is 500 mm Hg. If the filter cake contains 50% moisture (wet 
basis), calculate the filter area required to filter 10 kg / min of slurry when the 
filter cycle time is 5 min. Assume that filter medium resistance is negligible.  The 
temperature during test cycle is 20oC. 



    

Given
:
(0
=
1.2 x 1011 m/kg ; s = 0.25 

(  = 
(0 ((p)s
For water
:
( = 1 CP ; ( = 980 kg/m3
Density of calcium carbonate = 250 kg/m3
(Contd…2) 
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5.a)
Write about concentration polarization in ultrafiltration membrane.



   b)
Discuss about the ultrafiltration of skimmed milk in a hollow fiber UF module.
6.a)
Define Flocculation. 








   b)
Discuss the settling characteristics of fine solids from liquids using batch 
sedimentation test. 


7. 
A flat-blade turbine with six blades is installed centrally in a vertical tank. The 
tank is 1.5 m in diameter; the turbine is 0.5 m in diameter and is positioned 0.5 
from the bottom of the tank. The turbine blades are 125 mm wide. The tank is 
filled to a depth of 1.5 m with rubber-latex compound at 65oC having a viscosity 
of 1200 P and a density of 1129 kg/m3. The turbine is operated at 95 rpm. The 
tank is baffled. What power will be required to operate the mixer?   
8.
What is a crystal? Write about invariant crystals and about crystal size and shape factors?

***     ***     ***

OR
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