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CH220  MECHANICAL UNIT OPERATIONS

Course Description & Objectives:
This course introduces the student to the principles and practices involved in
contacting, conveying, separating and storing of solids, as well as Unit
operations such as filtration, sedimentation, centrifugation, and separation
techniques such as gravity settling, Centrifugal settling, Sink and Float method,
flotation, are also studied.

Course Outcomes:
The student will be able to

1. Understand and apply the basic methods of characterization of
particles and bulk solids.

2. How to crush and grind a solid material and separate ground material
in to various sizes.

3. Explain application of unit operations and can describe their
operational principles.

4. Describe the operation of filtration processes and types of filters
used to perform solid-liquid separations.

UNIT I - Properties of Solids

Properties, handling and mixing of particulate solids, Properties of particulate
masses, Storage and mixing of solids, Mixers for cohesive and non-cohesive
solids.

UNIT II - Conveyors

Transportation of solid particulate mass. Belt, screw, apron conveyers, bucket
elevators, Pneumatic conveying.

UNIT III - Principle of Comminution

Size reduction, Principle of comminution, milling operations, Crushers,
Grinders, Ultrafine Grinders, Cutting machines. Screening, Industrial screens.

UNIT  IV - Filtration
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Filtration, Cake filters, Centrifugal filters, Principles of cake filtration, Clarifying
filters, Liquid clarification, cross flow filtration, Types of membranes, Permeate
flux, concentration polarization, Micro filtration..

UNIT V - Separation Techniques

Separations based on motion of particles through fluids, gravity settling,
Centrifugal settling, Sink and Float method, flotation, flotation agents. Agitation
and mixing of liquids, blending of liquids, crystallization, nucleation, crystal
growth.

TEXT BOOKS :

1. W.L.Mc Cabe, J.C.Smith & P.Harriott, “Unit Operations of Chemical
Engineering”, 5th ed.,McGraw-Hill, Inc, 1993.

2. Foust et.al, “Principles of Unit Operations”  2nd ed.,wiley, New York,
1980.

REFERENCE BOOKS :

1. W.L.Badger and J.T.Banchero, “Introduction to Chemical Engineering”,
1st ed., TMH, 1997.

2. Perry J.H , “Chemical Engineer’s Hand book”, 6th ed., McGraw-Hill
New York, 1984.
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