Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Sem-1I Examination June 2009

Subject code: 320013

Subject Name: Mechanical Operation
Date: 25/ 06 /2009 Time: 10:30am-1:00pm
Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

Q.1 Answer the following Questions.
(a) Distinguish between Unit operation and Unit process.
(b)  Define:Specific surface area , Sphericity
Volume surface mean diameter, Partical size
Q.2 Answer the following Questions

(@) Derive an equation for screen effectiveness starting from material
balance Over screen.

(b)  What is screen analysis ? Differentiate Cummulative and differential
screen Analysis.

OR
(b)  Why size reduction operation are required in chemical industries ?
Q.3 Answer the following Questions
(@) Define:Work index Crushing efficiency
Angle of nip , Mechanical efficiency
(b) Explain free and hindered settling
OR
Q.3 Answer the following Questions.

(@) Explain three laws of crushing.
(b) While analyzing 100 gms sand sample by testing sieves, the
following Observations were recorded,

Clear opening in cms Material retained in gms
0.4690 0
0.3327 18
0.2362 29
0.1651 36
0.1168 17

Calculate the specific surface area and volume surface mean
diameter for the sample.
Specific gravity of particle : 2.65, Sphericity :0.571
Q4 Answer the following Questions.
(@) Explain plate and frame filter press
(b) Explain froth floatation cell.
OR
Q4 Answer the following Questions.
(@) Explain leaf filter with principle, construction and working.
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A flat blade turbine with six blades is installed centrally 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
turbine blades are 0.127m Wide.The tank is filled to a depth of
1.83m with a solution of 50% caustic Soda at 65.6 °C , which has a
viscosity of 12 CP and a density of 1498 Kg/m’ The turbine is
opertated at 90 r/m. The tank is baffled. What power will be
Required to operate the mixer ?

NRe 10000 60000 Above 60000

Np 5.4 5.7 5.8
Answer the following Questions
Discuss various types of Impellers with figure.
Discribe Banbury mixture with neat sketch.

OR

Answer the following Questions.
What is vortex ? Why it is necessary to prevent vortex ?
A quartz mixture having the screen analysis as shown in below table
is Screened through a standard 10-mesh screen. The cumulative
screen Analysis of overflow and underflow are also shown in table.
The cut Point diameter is 1.651mm . Calculate the mass ratio of the
overflow And underflow to the feed and overall effectiveness of the
screen.

Mesh Dp mm Feed Overflow  Underflow

4 4.699 0 0 -

8 2.362 0.15 0.43 0
10 1.651 0.47 0.85 0.195
14 1.168 0.73 0.97 0.58
20 0.833 0.885 0.99 0.83
pan - 1.00 - 1.00
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