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1A o P m3sad
1- Basic Information:
Program Title Chemical Engineering
Department Offering the Program Chemical Engineering Department

2—

Department Responsible for the Course | Chemical Engineering Department

Course Title Reactor Design
Course Code CHE 401
Year/Level Level: 4
Specialization Major

Authorization Date of Course

Specification

Lectures Tutorial Practical
Teaching hours
3 hours 2 hours -
Course Aims:
No. Aims

Understanding fundamentals of chemical reaction engineering, design of

6 | difterent types of reactors, presenting some problems that encourage

practice and intellectual skills.
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3- Intended Learning Outcomes (ILO’S):

A. Knowledge and understanding:

No. Knowledge and understanding

Describe principles of chemical engineering including chemical

Al6

reactions.

Learn the general principles of design techniques specific to particular

A17

products including reactor design.

B. Intellectual Skills:

No. Intellectual Skills

Select appropriate solutions for engineering problems based on
B3

analytical thinking.

C. Professional Skills:

No. Professional Skills

Apply knowledge of mathematics, science, information technology and

C1 | design to solve engineering problems.

D. General Skills:

No. General Skills

D1 | Collaborate eftectively within multidisciplinary team.

D6 | Effectively manage tasks and resources.

7
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No. Topics Lectures | Tutorial | Practical

| Fundamentals of thermodynamics and kinetics of 3 5
chemical reactions
Analysis of batch, plug-flow and continuous

. stirred tank reactors for different types of reactions ° !
Non ideal reactor analysis, including residence

3 time distribution, back mixing and dispersion 3 2
models
Kinetics of isothermal and non-isothermal ideal

! reactors. ° !

5 Kinetics of heterogeneous or catalytic reactions 3 2
Design of different types of catalytic and non-

¢ catalytic reactors ° !
Mass and energy transfer limitations in

’ heterogeneous reaction systems ¢ !

8 Catalyst effectiveness 3 2

9 R eactor stability and sensitivity to operating 3 5
parameters

10 Optimization of reactor design and Factors 5 5
affecting choice of reactors

Total 42 28
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Teaching Methods

1 Lectures

Discussion sessions

Information collection from different sources

A~ O] N

Research assignment

6. Teaching and learning methods for disable students:

No. Teaching Methods Reason
) Presentation of the course in digital Better access any time
material
Better communication with
2 Web communication with students _
certain cases
Asking small groups to do assignments; Knowledge and skills transfer
3 each composed of low ;medium and high | among different levels of
performance students students

7. Student evaluation:

7 .1 Student Evaluation Method:

No. Evaluation Method ILO’s
1 | Midterm examination Al16, A17, B3
Semester work (sheets, quizzes) D1, D6
Final term examination Al6, A17, B3, C1

9
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7.2 Evaluation Schedule:

No. Evaluation Method Weeks
Midterm examination gth
Semester worksheets, quizzes) ond _7th _ gth_q4th
Final term examination 15t

7.3 Weighting of Evaluation:

No. evaluation method Weights%
Midterm examination 20%
Semester work (sheets, quizzes) 20%
Final term examination 60%

8. List of References:

No. Reference List

Course notes

Lecture notes prepared by. Prof. Dr. / Taha E. Farrag.

Introduction to Chemical Engineering Kinetics and Reactor Design, 2nd Edition.
2 Charles G. Hill, Thatcher W. Root ISBN: 978-1-118-36825-1
May 2014, ©2014

Chemical Reactor Design, 2nd Edition. Peter Harriott
ISBN: 0-8247-0881-4 Copyright © 2003 by Taylor & Francis Group LLC

9. Facilities required for teaching and learning:

No. Facility No. Facility
Lecture classroom 4 | Data show system
2 Presenter 5 | Sound system
3 White board
10
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10. Matrix of knowledge and skills of the course:

5|
e &3 |7 Q
g o © o
a © —_ =) =
o 3 o 2 o
; el 2 =2 |&| 8
No Topic = a 2 c o =
5 | § &
7 =5 0Q 2, = )
o ¢ w = E
58 | &| 2 &
R 2| 2| &
= % =
(7]
Fundamentals of thermodynamics and kinetics of chemical
1 6 Al6 | B3 |C1 D1

reactions

Analysis of batch, plug-flow and continuous stirred tank
2 . _ 6 Al6 | B3 |C1 |D1,D6
reactors for different types of reactions

Non ideal reactor analysis, including residence time
3 i, o 6 | Al6 | B3 |Cl | D6
distribution, back mixing and dispersion models

4 Kinetics of isothermal and non-isothermal ideal reactors. 6 Al6 | B3 |C1 -
Kinetics of heterogeneous or catalytic reactions 6 Al6 | B3 |C1 [D1,D6
Design of different types of catalytic and non-catalytic

6 & P Y Y 6 | a17 |B3|c1 | -
reactors
Mass and energy transfer limitations in heterogeneous

7 . 6 Al17 | B3 |C1 D6
reaction systems
Catalyst eftectiveness 6 Al6 | B3 |C1 D1
Reactor stability and sensitivity to operating parameters 6 Al6 | B3 |C1 -
Optimization of reactor design and Factors affecting choice of

10 6 |Al6, A17| B3 |C1 D6
reactors

Course Coordinator: Prof Dr./ Taha E. Farrag
Head of Department: Ass.prof./ Khaled Samir

Date of Approval:

11
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1. Overall Aims of

(Using, Develop, Procedure, Design, Determine, Operate, Ability To, Count, Show,
Drafting, Take Part In, Act professionally, Manage)

2. Knowledge and Understanding

(Tell, Identify, Investigate, List, Define, Listen, Locate, Select, Label, Recognize,
Observe, Draw, Describe, State, Discover, Name, Write, Recite, Describe, Restate,
Summarize, Outline, Confirm, Match, Defend, Distinguish, Paraphrase, Compare,
Interpret, Transform, Predict, Relate, Illustrate, Extend, Infer, Express, Generalise,
Change, Explainy.

3. Intellectual Skills

Apprise, Recommend, Critique, Compare, Solve, Weigh, Assess, Judge, Debate,
Criticise, Rate, Decide, Argue, Consider, Relate, Select, Hypothesis, Combine,
What, If, Produce, Modity, Invent, Substitute, Organise, Original, Propose, Plan,
Design, Develop, Imagine, Add to Create, Rearrange, Predict, Improve, Role-Play,
Analyse, Classify, Examine, Separate, Point Out, Distinguish, Categories, Investigate,
Contrast, Subdivide, Select, Differentiate, Explain, Compare, Take apart, Survey,
Infer).

4. Professional and Practical Skills

(Use, Produce, Apply, Make, Dramatize, Draw, Change, Model, Sketch, Classity
Solve, Construct, Paint, Choose, Collect, Show, Prepare).

5. General and Transferable Skills

(Collaborate, Work In, Communicate, Demonstrate, Motivate, Lead, Effectively

Manage, Search For, Acquire, Refer To).
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