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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           
[image: image1.wmf]F

s = 0.571. For the material between 4 mesh and 200 mesh in particle size calculate
[image: image2.wmf]D

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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Set No.1
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?

***     ***     ***
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1.a) 
Write a brief note on standard screen series and screen analysis.


   b) 
The screen analysis shown below applies to a sample of crushed quartz. The density of particles is 2650 kg/m3 and the shape factors are: a = 2 and 
[image: image4.wmf]F

s = 0.571. For the material between 4 mesh and 200 mesh in particle size calculate 
[image: image5.wmf]D

w, and Ni for the 150/200 mesh increment. 


	Mesh no.
	Dpi, mm
	Mass                                        fraction, Xi  
	Mesh no.    
	Dpi, mm
	Mass fraction, Xi

	4
	4.699
	0.0000
	35
	0.417
	0.0210

	6
	3.327
	0.0251
	48
	0.295
	0.0102

	8
	2.362
	0.1250
	65
	0.208
	0.0077

	10
	1.651
	0.3207
	100
	0.147
	0.0058

	14
	1.168
	0.2570
	150
	0.104
	0.0041

	20
	0.833
	0.1590
	200
	0.074
	0.0031

	28
	0.589
	0.0538
	Pan
	---
	0.0075


2.a)
Write short notes on:

i) Mixing rolls










ii) Muller mixers









iii) Pug mills










   b)
Discuss about the power requirements in mixing of solids and pastes.

3.a) 
What is an Agitated mill? Explain its operation.


        

   b)
Discuss, with the aid of a schematic sketch of a colloid mill, the working of a 
colloid mill. 









   c)
What type of material can best be handled in it?

4.
A slurry of super light CaCo3 giving 50 gm of cake solid per litre of filtrate is to be filtered at a constant pressure drop of 5.7 kg/cm2. Experiments on this sludge and the filter cloth to be used gave a value of ( = 1.2 x 1011 m/kg and km = 5 x 1010 m-1
A  pressure filter of the tank type to be used. How many square meters of filter surface area needed to give 6000 litres of filtrate in a one-hour filtration?

(Contd…2) 
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5.a)
Write about the effect of solute concentration on flux in UF system.

   b)
Discuss about the effect of pressure drop and partial rejection of solutes in 
membrane filtration.


6.a)  
What is meant by sorting classifier. 






   b)
What are different separation methods followed in sorting classifiers and discuss 
them in detail. 


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 unbaffled. What power will be required to operate the mixer?   

8.a)
Explain where equilibrium in crystallization process is reached?

   b)
Describe about the yield of crystallization.

***     ***     ***
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1.a) 
Give a brief account about the different units in which particle sizes are conventionally expressed.                                                                                    

b)
Mention the various methods of measuring sizes of particles that are too fine for screen analysis.








c)
Finely divided clay is used as a catalyst in petroleum industry. It has a density of 1200 kg/m3 and a sphericity of 0.5. The size analysis is:




	Average diameter, mm
	Mass fraction

	0.252
	0.088

	0.178
	0.178

	0.126
	0.293

	0.089
	0.194

	0.040
	0.247



Calculate the specific surface of particles.

2.a)
Write notes on:


(i)  Batch muller mixer








(ii) Pan mixer.








   b)
Write about the mixing index for solid mixers.

3.a) 
What do you understand by critical speed in a ball mill?


      

   b) 
Explain how the operation in a planetory mill can be effectively carried out above 
critical speed.





 


       
   c)
What is meant by closed circuit and open circuit grinding? Give a flow diagram 
for a closed circuit grinding.


4.a)
Derive an expression for determining the specific resistance of the cake during filtration. 










   b) 
A rotary filter, operating at 3 rpm, filters 30 m3/hr of a slurry.  At what speed the 
filter must be rotated if it operates under the same vaccum to ensure a filtration 
rate of 50 m3/hr. Assume that filter cloth resistance is negligible.
5.
Write an essay on microfiltration for the separation of suspensions of small 
particles.


(Contd…2) 
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6.a)  
Explain the theory of centrifugal settling processes. 




   b) 
Discuss in detail about the forces involved in cyclone separator and the 
parameters involved efficiency of cyclone. 



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  a solution of 50% caustic soda, at 65oC, which has a 
viscosity of 12 Cp and a density of 1489 kg/m3. The turbine is operated at 90 
rpm. The tank is unbaffled. What power will be required to operate the mixer?

8.a)
What is the rate of nucleation? Explain attrition and origins of crystals in crystallizers.

   b)
Explain the phenomenon of nucleation.
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1.a) 
State the different ways of defining the average particle size for a mixture of particles. Give equations.








   b) 
The screen analysis shown below applies to a sample of crushed quartz. The density of 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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v, and 
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s. 











	Mesh no.
	Dpi, mm
	Cumulative

Mass                                        fraction, Xi  
	Mesh no.    
	Dpi, mm  
	Cumulative

Mass fraction, Xi

	4
	4.699
	1.0000
	35
	0.417
	0.0384

	6
	3.327
	0.9749
	48
	0.295
	0.0282

	8
	2.362
	0.8499
	65
	0.208
	0.0205

	10
	1.651
	0.5292
	100
	0.147
	0.0147

	14
	1.168
	0.2722
	150
	0.104
	0.0106

	20
	0.833
	0.1132
	200
	0.074
	0.0075

	28
	0.589
	0.0594
	Pan
	---
	0.0000


2.a)
Explain the significance of Peclet number for axial mixing of solids.

   b)
Distinguish between cohesive and free flowing solids.    


3.
Write short notes on the following operations in  size reduction machines
   a)
Feed control







      

   b)
Mill discharge








   c)
Removal or supply of heat

4.a)
Derive the expressions for rate of filtration during constant rate and constant pressure filtration operation. 







   b) 
A plate and frame filter pressure under constant pressure operation gave 300 litres 
in 60 mts. when filtration was stopped what is amount of filtrate collected during 
1st minute and 60th minute. 

5.a)
Write about the types of membranes and the material of construction.

   b)
Discuss about the performance of a ultrafiltration membrane in terms of permeate 
flux. 
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6.a) 
Explain the working mechanism of continuous centrifuges. Explain any one of them. 









    
   b)
Write a brief note on disk centrifuge.



7.
A flat blade six blade turbine is installed in a vertical tank. The tank is 1.83m in diameter, the turbine is 0.61m in diameter and is positioned 0.61m  from the bottom of the tank. The tank is filled with 50% caustic soda solution to a depth of 1.83m which has a viscosity 12 Cp and a density 1.5g/cc. The turbine is operated at 90 rpm. The tank is fitted with four baffles, each having a width of 19cm. What will be the power consumption for the following operations of baffled mixer? The value of power function corresponding to NRe are given below.

                    NRe                                             Power functions

                10,000                                                 5.8

                60,000                                                 6.0

                80,000                                                 6.0            
8.a)
What is secondary nucleation? Explain fluid shear nucleation.

   b)
Explain the phenomenon of contact nucleation.
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