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10- Learning Outcomes, Teaching ,Learning and Assessment Method

A- Knowledge and Understanding
Al-The terminology associated with material balances, concepts , and units .
A2- General knowledge of systems of units .
A3 — General knowledge of chemical engineering (physical and chemical principles) .
A4 — Concepts and expression of stoichiometry .

A5 — Concepts of material balances .
A6 — Concept of ideal and real gases .
AT7- Vapor pressure and saturation of gases .

B. Subject-specific skills
B1 —Application of material balances in the absence of chemical reactions .
B2- Application of material balances in processes that include reactions .

B3- Application of ideal and real gas law .
B4- Application of unsteady state material balances .

Teaching and Learning Methods
e . Lectures, tutorials , Example classes , and Weekly homework problems .

Assessment methods

e Quizzes , Weekly homework , Homework problemes , Partial test ( Oral
questions : Multiple choice , Alternative response ) , Midterm exam , and Final
exam .

C. Thinking Skills

C1- An ability to apply effective, creative and innovative solutions, both independently and
cooperatively, to current and future problems.

C2- Communicate effectively and logically, both orally and in writing;

C3. An ability of scientific analysis for energy balance problems and evaluate their solutions.

C4. Work in teams with the ability to use modern sources (PC, references).

Teaching and Learning Methods
e Lectures, tutorials , Example classes , and Weekly homework problems .

Assessment methods

e Quizzes , Weekly homework , Homework problemes , Partial test ( Oral
questions : Multiple choice , Alternative response ) , Midterm exam , and Final
exam .
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D. General and Transferable Skills (other skills relevant to employability and
personal development)

D1- apply mathematical skills to practical problems;

D2-communicate effectively, both orally and in writing;

D3-manage time and modern resources (PC, references);

D4- work in teams;

D5- be creative, particularly in mathematical analysis and solution of problems;

D6- extract information from published sources.

11. Course Structure

WeekHours ILOs Unit/Module or Teaching Assessment
Topic Title Method Method
1° semester
partial test (oral
- Lectures, questions :- multiple
L o Al 9 . . tutorials, choice, alternative
characterize  Introduction to chemical eng. |
and specify of and generalized chemical example  respon 6, O
X classes, questions that have a
chemical process and PFD . . S
) SR ne— practical |definite answer, or do
P : applicationsnot have a definite
answer
partial test (oral
- Lectures, questions :- multiple
S 9 Ay 9 tutorials, choice, alternative
characterize . .
and specify of Expla}m the meaning of system example respo_nse), Quez, open
.. _of units and conversion factors . classes, questions that have a
system of units . S
. 3 practical |definite answer, or do
applicationsnot have a definite
answer
5 3 partial test (oral
1 Lectures, questions :- multiple
Ability to . . : . .
- E_xplaln_ the meaning of tutorials, choice, alternative
: dimensional consistency and  example |response), open
and specify the . e .
: : precision and significant classes, questions that have a
dimensional [ : o
6 3 ; figures. practical |definite answer, or do
consistency . L .
applicationsnot have a definite
answer
- 3 - Define the temperature and partial test (oral
Ability to units . Lectures, questions :- multiple
8 g (characterize  nofine the pressure and units . WUtOrals,  choice, alternative
and specify - - example  response), Quez, open
the Define the mole and units . classes, questions that have a
temperature , practical ~ |definite answer, or do
g 3 lpressure , and applicationgnot have a definite
the mole unit . kel
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10

11

12

13

14

15

16

17

18

19

Ability to
characterize
the
compositions
of mixtures  Explain the meaning of

and concentrations of solutions .
concentrations

of solutions .

Ability to
characterize
the basis of
calculations
and concepts
and
expressions of
stoichiometry.

Explain the meaning of
compositions of mixtures .

Apply the concepts and
expressions of stoichiometry .

Explain the meaning of

Ability to chemical reactions calculation .
characterize
and specify the
chemical
reactions Explain the meaning of
calculation. [principles of material balance .
2" semester
Write down each of the terms
Ability to in the ma_terlal balance on
haracterize smgle unit processes .
gn d specify the erte down _each of the terms
. in the material balance on
material : .
multiple unit processes .
balance on
single unit and
multiple unit
processes.
Distinguish between material
balances with and without
Ability to chemical reaction .
characterize
and specify the
material
balan_ces I Explain the meaning of the
chemical . .
reaction and mtroduct_lon to fuel and
oS e combustion processes.
processes .
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Apply the basis of calculations .

partial test (oral

Lectures, | questions :- multiple
tutorials, | choice, alternative
example response), open
classes, | questions that have a
practical | definite answer, or do
applications not have a definite

answer

partial test (oral

Lectures, questions :- multiple
tutorials, choice, alternative
example  response), Quez,open
classes, questions that have a
practical |definite answer, or do

applicationsnot have a definite
answer

partial test (oral

Lectures, questions :- multiple
tutorials, choice, alternative
example  response), Quez, open
classes, questions that have a
practical |definite answer, or do

applicationsnot have a definite
answer

partial test (oral

Lectures, questions :- multiple
tutorials, choice, alternative
example  |response), Quez,open
classes, questions that have a
practical |definite answer, or do

applicationsnot have a definite
answer

partial test (oral

Lectures, questions :- multiple
tutorials, choice, alternative
example  response), open
classes, questions that have a
practical |definite answer, or do

applicationsnot have a definite
answer



20

21

22

23

24

25

26

27

28

29

30

Combustion calculation

Ability to Apply the material balance with

characterize |recycle stream.
and specify the

material
balance with
recycle stream

- Define and understand bypass
Ability to and purge stream and apply the
characterize  material balance with bypass

and specify the|and purge stream.
material

balance with
bypass and
purge stream .

Ability to Define and understand ideal gas

characterize  and ideal gas law and their
and specify thelequation .

ideal gas .
Explain the meaning of
-~ principles of ideal gases
—— 1D mixtures .
characterize
zrir?i?(tsupriccl;y Lz Explain the meaning of
ideal gas principles of the critical state

and critical constants .

Explain the meaning of the
equations of state ( Van der

Ability to Waals equation .
characterize

and specify the
compressibility
factor .

Explain the meaning of the law
of corresponding state and
compressibility factor .

Explain the meaning of the
mixture of real gas .
Ability to Explain the meaning of the
characterize  |vapor pressure .
and specify the
real gas . Explain the meaning of the
saturation of gases .

Page 5

partial test (oral
Lectures, questions :- multiple
tutorials, choice, alternative
example  response), Quez,open
classes, questions that have a
practical |definite answer, or do
applicationsnot have a definite

answer

partial test (oral
Lectures, questions :- multiple
tutorials, choice, alternative
example  response), open
classes, questions that have a
practical |definite answer, or do
applicationsnot have a definite

answer

partial test (oral
Lectures, questions :- multiple
tutorials, choice, alternative
example  response), open
classes, questions that have a
practical |definite answer, or do
applicationsnot have a definite

answer

partial test (oral
Lectures, |questions :- multiple
tutorials, choice, alternative
example  response), Quez,open
classes, guestions that have a
practical  (definite answer, or do
applications not have a definite

answer

partial test (oral
Lectures, questions :- multiple
tutorials,  choice, alternative
example  |response), open
classes, questions that have a
practical definite answer, or do
applications/°t have a definite

answer

partial test (oral
Lectures, |questions :- multiple
tutorials, choice, alternative
example  response), Quez, open
classes, guestions that have a
practical  (definite answer, or do
applications not have a definite

answer



Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based
facilities (include for
example, guest

Lectures, internship,
field

Pre-requisites

Maximum number of students
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