King Saud University- College of Engineering
-Chemical Engineering Department

CHE 310 : Unit Operations 

1. Instructor: Dr Mourad Boumaza – Room 2B58, phone 46 79151

2. Catalog Data: (3( credit hours – (4+1) contact hours
3. Prerequisite: CHE 202

4. Course Description: This course deals mainly with the study and concept of  the operations involving particulate solids: properties, modification, separation, settling and flow through porous media.. 
5. Textbook

- W. L. McCabe, J. C. Smith and P. Harriott, Unit Operations of Chemical Engineering, 6th ed., McGraw-Hill, Inc., New York, 2001.

References

1- J. M. Coulson, J. F. Richardson, J. R. Backhurst and J. H. Harker, Chemical Engineering, Vol. 2, 4th Ed., Butterworth-Heinemann, Oxford, 1991.

2- C. J. Geankoplis, Transport Processes and Separation Processes: Includes Unit Operations, 4th Ed., Prentice-Hall Inc., New Jersey, 2003.

6 Objectives

 The objectives of this course are;

The objectives of this course are to:

1. Study the different physical separation processes based on mechanical unit operations, with emphasis on a physical understanding of these processes.

2. Provide the necessary tools to obtain quantitative solutions to engineering problems involving basic separation operations.

3. Study the properties of particulate solids.

4. Understand Solid handling: size reduction and screen analysis.

5. Understand principles of size reduction.

6. Understand principles of Flow through Packed Beds, and fluidization.

7. Understand principles of mechanical physical separations processes such as filtration, screening, gravity settling, centrifugal settling..

8. Expose students to open-ended problem solving

7. Course Content 

1. Properties, Handling, and Mixing of Particulate Solids: Characterization of solid particles, properties of particulate masses, storage of solids, mixing of solids, types of mixers. (12 classes)

2. Mechanical Size Reduction: Principles of comminution, size reduction equipment, equipment operation. (6 classes):

3. Flow Past Immersed Bodies: Friction in flow through beds of solids, motion of particles through fluids, fluidization. (6 classes):

4. Mechanical-Physical Separation I: Screening, filtration, centrifugal filters, principles of cake filtration, clarifying filters, liquid clarification, gas clarification, principles of clarification. (12 classes):

5. Mechanical-Physical Separation II: Separation based on the motion of particles through fluids: gravity settling processes, centrifugal settling processes. (6 classes):

Experimental: Laboratory work, practical assignments, :

1. Solid handling : size reduction and screen analysis.

2. Filtration (discontinuous- cake filtration using filter press).

.

8. Class Requirements

a. Homework assignments.
b. Lab report and presentation
c. One Term Exam.

d. One Final Examination.

9. Assessments of course goals and mark scheme

· Homework 10%
· 2 Labs reports (Written Report + Oral presentation) -  10%
· 2 Mid Term Exams  2x 20%

· Final Exams 40%
10 Exams Schedules
 Mid Term Exam1 : Tuesday  21 Jumada I 1437H (1st March 2016 at 6.00PM 
Mid Term Exam 2: Sunday   10 Rajab 1437H (17th April  2016) at 6.00PM 
