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Note: Atempt AllQnestions. AlQuestion carry equal marks.

<br>

Q1. Answer ALL parts.

<br>

(a)

<br>

(b)

<br>

(c)

<br>

(a)

<br>

(b)

<br>

Define mesh number and mesh size,

<br>

(a)

<br>

02. Answer ALL parts.

<br>

(SEM IV) EVEN SEMESTEREXAMINATION 2025-26

<br>

MECHANICAL OPERATIONS

<br>

(a)

<br>

What do you understand by differential analysis and cumulative analysis of particle size?

<br>

Calculate the Sauter mean diameter for material of the following size distribution.

<br>

W1.% of material

<br>

With diameter smaller than dp (-)

<br>

(a) Find the sphericity of a solid particle of cuboid whose length,width, and depth are in the

<br>

ratio of 3:2:1.

<br>

Xi

<br>

law.

<br>

Dpi

<br>

B.TECH.

<br>

Q3. Answer ALL parts.

<br>

0

<br>

Size analysis was carried out on a sample a given method. The data for mass fraction xíand

<br>

average particle diameter is given below. Calculate the volume mean diameter.

<br>

0.2

<br>

5

<br>

Roll No.:

<br>

3

<br>

04. Answer ALL parts.

<br>
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<br>

OR

<br>

10 20 30

<br>

16 90 97 100

<br>

40 80 100 150

<br>

0.4

<br>

10

<br>

A sample is crushed in a crusher such that average size ofparticle is reduced from 5Omm to

<br>

1Omm with energy consumption of 10KWsec/kg. Find out the consumption of energy to

<br>

crushed the same material from 7Smmto 25mm average size using Kick's and Rittinger's

<br>

OR

<br>

|Max. Marks: 70]

<br>

0.6

<br>

What is bonds law of crushing and when it is used? Derive the expression and explain the

<br>

role of work index.

<br>

12

<br>

Explain in brief jaw crusher with diagram and also draw and distinguished its types.

<br>

Calculate the settling velocity of the glass sphere having a diameter of 1.554 x 10* m in

<br>

water at 20°C. The slurry contains 60wt.% of solids. The density of the glass spheres is

<br>

2467kg/m, viscosity of water 998kg/m', viscosity of water is 1.005x 10 Pas.

<br>

(b) Explain and derive the terminal velocity of free-falling spherical particles in laminar flow.

<br>

OR

<br>

What are the methods of particles segregation on the behalf of size and density?

<br>

A plate and frame filter press contains 20 frames, each of 0.6m by 0.6m inside dimensions.

<br>

The frames are 0.025m thick. The press is equipped with 1 and 3bottom plates for washing.

<br>

The volume of wash water used is 10% of the filtrate per cycle. The time required for

<br>

filtering at constant pressure is 2hours by which time the frames are full. Washing is done

<br>

at the same pressure as filtering and the viscosity of wash water is nearly the same pressure

<br>

as filtering and the viscosity of wash water is nearly the same as that of filtration. What is

<br>

the time for washing? There is 0.05m' of final cake per m' of the filtrate. Neglect the filter

<br>

medium resistance.

<br>

Marks

<br>

3.5

<br>

3.5

<br>

3.5

<br>

3.5

<br>

7

<br>

7

<br>

7

<br>
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<br>

(b)

<br>

(a)

<br>

What are different types of fluidizations? Explain the particulate and aggregative types of

<br>

fluidizations.

<br>

05. Answer ALL parts.

<br>

(b)

<br>

What are different types of method for filtration? Explain any one in brief (the principle and

<br>

working) with the help of neat diagram and also with equation.

<br>

OR

<br>

Classification of conveyer selection and their performance.

<br>

Write differences between Turbines and Paddles.

<br>
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<br>

OR

<br>

Explain about the term Mixing and Agitation. Write three general classes of desired results

<br>

of mixing of material.

<br>

7

<br>

7

<br>










