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BACHELOR OF ENGINEERING IN F.T.B.E. EXAMINATION, 2018

( 3rd Year, 1st Semester )

MECHANICAL OPERATION

Time : Three Hours Full Marks : 100

                                                        ( 50 marks for each part )

Use a separate Answer-Script for each part

PART - I

All notation carry their usual meaning.

Two marks are reserved for short and systematic answers.

Attempt any three questions.

1. a) Differentiate the term “Crushing” and “Grinding”.

b) Clasify the Crushing and Grinding Machinery. 5

c) With the help of the following equation
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Derive the following equation

i) Rittinger’s Law

ii) Kicks Law

iii) Bond’s Law 6

d) With the help of  “Action of  Crushing Rolls”, prove the following equation tan   5

2. a) The following table shows the size distribution of a dust sample and the fraction efficiency of

removal in a gas cleaning equipment.

Calculate the overall collector efficiency.

Dust Size,  Weight/100 gm Fractional

of the dust (g) Efficiency

< 5                      2        1

5 - 10                       2        7

10 - 15                      4       16

15 - 20                       7       44

20 - 25                        10       67
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Dust Size,       Weight/100 gm Fractional

    of the dust (g) Efficiency

25 - 30 8                   81

30 - 35 7                   88

35 - 40 10                    92

40 - 50 15                   93

50 - 60 20                   95

60 - 70 10                   98

> 70 5                   100 7

b) With a neat diagram (Howard setting chamber), prove the following equation
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3. a) With the help of balancing the radial drag force and the centrifugal force, find the equation,

as given below :
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b) A plate-type electrostatic precipitator for use in a cement plant for removing dust particles

consists of 10 equal channels. The spacing between the plates is 15 cm, and the plates are

2m high and 2 m long. The unit handles 10000 m3/n of gas. What is the efficiency of

collection ? What should be the length of the plates for achieving 97% collection efficiency,

if other condition are the same ? Given pmv 0 10  8

4. Write short notes / Draw the flowsheet on the following (any four) : 4 5 4=16

i) Advantages and disadvantages of electrostatic precipritator

ii) Classification of  Pumps

iii) Flow sheet for “closed-circuit grinding”

iv) To avoid cavitation, what steps should be taken and why it is ?

v) Mention the different devices for the following classification of separation :

a) Coarse Crushers

b) Intermediate Crushers

c) Fine Grinders
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