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10- Learning Outcomes, Teaching ,Learning and Assessment Method

A- Knowledge and Understanding

Al- Define fluid properties, stresses in fluids at rest and in motion and types of fluid flows, application of
Newton law of viscosity and dimensional analysis methods...

A2- Derive and define the governing equations of fluid flow: continuity, energy and momentum equations
from principles of mass, energy and momentum conservation and define the terms of Bernoulli's
equation, include major and minor losses and required energy for flow...

A3 —Define the types of fluid pumping devices and its characteristics and how to select the appropriate type
and size for fluid pumping...

A4 —Define the types on Non-Newtonian and two-phase fluids flow and their pressures drop calculations...

A5 — Derive the flow rate equations and explain the principles of flow measuring devices in open and
closed channels...

A6 — Define and description for liquid mixing equipment and its design calculations with the energy
consumption by this equipment...

A7 — Derive the terminal falling velocity and description drag coefficient for flow through packed columns
and pressure drop calculation for fixed and fluidized beds and transport of particles...

B. Subject-specific skills

B1 - Analyze fluid michanics for static and flow problems, conclude solutions and demonstrate creative
thinking.

B2 - Improve theoretical skills in energy and pressure drop calculations for fluids flow and specify the
difference between compressible and incompressible fluids and Newtonian and Non-Newtonian fluids.

B3- Predict correlations using dimentional analysis by analyzing the relationships between the effected
variables which effect in fluid flow, mass transfer and heat transfer.

B4 - Improve professional and practical skills by work in teams through perform of LAB experiments in
fluid flow and write a technical reports that deal with the analysis the experimental data and discuss it

Teaching and Learning Methods
Lectures, notes tutorials and discussion sessions.
Submittion and discussions, the annual report in fluid flow.
Improve the work skills in teams.
Team working and presentation skills are developed by carrying out LAB experiments and
submitting periodical reports.

Assessment methods

o Written exams (Quizzes, terms and finals) to assess the understanding of the basic concepts and the
ability to solve problems.

e Oral LAB exams to assess the skills of analysis and discussion, for submitted reports.

e Class and home work to assess the ability to appropriate solution.

e Siminar discussion of the submitted annual repor.

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 fluid flow problems and evaluate their solutions.

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

Lectures, notes tutorials and discussion sessions.

Submittion and discussions, the annual report in fluid flow.

Improve the work skills in teams.

Team working and presentation skills are developed by carrying out LAB experiments and

submitting periodical reports.

Assessment methods

ability to solve problems.

Written exams (Quizzes, terms and finals) to assess the understanding of the basic concepts and the

Oral LAB exams to assess the skills of analysis and discussion, for submitted reports.
Class and home work to assess the ability to appropriate solution.
Siminar discussion of the submitted annual repor.

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
Ability to : . partial test (oral
. Introduction, Types of fluids, |Lectures, |questions :- multiple
1 3 [characterize . ; : ) :
and specify of Physical propertl_es, mass and tutorials, choice, alternative
. energy conservation laws, example  response), open
the fluids types | f moti I . hat h
issues related to Newton laws o motion. (classes, questions that have a
. s the fluid Newton law of viscosity with practical  |definite answer, or do
: applications. applicationsnot have a definite
mechanics.
answer
Ability to
. . characterize partial test (oral
and specify of Lectures, questions :- multiple
the units and | Dimensional analysis, tutorials, choice, alternative
their definition, dimensional example |response), Quez, open
fundamental  homogeneity, dimensional classes, questions that have a
. . dimensions, |analysis methods, practical |definite answer, or do
dimensional applicationsnot have a definite
homogeneity of answer
equations.
c 3 Ability to Fluid statics, definition, Lectures, |partial test (oral
characterize  |pressure measurement devices tutorials, questions :- multiple
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10

11

12

13

14

15

16

and specify the \with applications example
pressure classes,
measurement practical

methods and
devices used.

Fluid dynamics, Reynolds
Ability to experiment and flow patterns,
estimate the  |derive the Euler equation of
pressure drop motion and Bernoulli's Lectures,
and energy equation. tutorials,
losses for fluid Derie the velocity distribution example
(single-phase), and average velocity in laminarclasses,
flow through  and turbulent flow, Poiseuille's jpractical

choice, alternative
response), open
questions that have a

applicationsdefinite answer, or do

not have a definite
answer

partial test (oral
questions :- multiple
choice, alternative
response), Quez, open
questions that have a
definite answer, or do

piping systems, lequation, Darcy equation and, applicationsnot have a definite

and specify the itypes of frictions (major,

major and minor)

minor frictions, Modification of Bernoulli's
equation with applications.

Ability to Selection of pump and pipe

estimate the  size, unsteady state and

pressure drop [network problems.

and energy Lectures,
losses for fluid tutorials,
(two phase) Define momentum boundary | example
flow through layer. Two phase flow in classes,
piping systems, | horizontal and vertical pipes, | practical

select the
appropriate
pump type and
pipe size.

Ability to

calculations with applications

Pumping of liquids, types of
pumps, heads types, NPSH,

;ﬂ?ﬁgg t?p?es cavitation, characterization Lectures,
heads NPSI—,| pump curves with app!lcatlons tutorials,
cavitation and [centrifugal pump relations, ~ example
how avoid it, PUMPS connection in series and classes,

in parallel with applications  practical

characterization

flow regiems and pressure dropapplications

answer

partial test (oral
questions :- multiple
choice, alternative
response), open
questions that have a
definite answer, or do
not have a definite
answer

partial test (oral
questions :- multiple
choice, alternative
response), Quez,open
questions that have a
definite answer, or do

applicationsnot have a definite

pump curves.

f;\l;lrlz:\tc{;?ize Nonjl\_lew_tonian fluids types,

and specify the speufl_catlon, EEE e Lectures,
Non- HseE tutorials,
Newtonian . . ... .. lexample
fluids, types, Drive the velocny distribution classes,
apparent of power Iaw_flwd, pressure ) actical
viscosity, drop calculations, with

energy losses. applications.

2" semester

Define the flow measurements
methods and devices and their |Lectures,

Ability to
characterize
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answer

partial test (oral
questions :- multiple
choice, alternative
response), Quez, open
questions that have a
definite answer, or do

applicationsnot have a definite

answer

partial test (oral



17

18

19

20

21

22

23

24

25

and specify the |principles tutorials, questions :- multiple

flow rate Derive of local velocity example  choice, alternative

measurement  \equation of Pitot tube and flow classes, response), Quez,open

methods and  |rate in Venturi meter with practical  questions that have a

devices used. applications applicationsdefinite answer, or do
not have a definite
answer

Ability to Derive of flow rate in orifice

characterize  |meter, nozzle, Rotameter with partial test (oral

and specify the applications. Lectures, questions :- multiple

flow rate Define weirs and weirs types, ftutorials, |choice, alternative

measurement |derive of flow rate in weirs example |response), open

methods and  \with applications classes,  questions that have a

devices used practical |definite answer, or do

applicationsnot have a definite

answer

Ability to Define the compressible fluids,

characterize  |derive of velocity of
and specify the |propagation of pressure wave,

compressible  |Mach Number and general partial test (oral

fluid flow at  equation of energy for Lectures, questions :- multiple
various compressible fluid flow. tutorials, choice, alternative
velocities Derive the energy equation for example  response), Quez,open
(subsonic, compressible fluid flow at classes, questions that have a
sonic, or isothermal conditions and practical |definite answer, or do
supersonic), the equation of maximum flow andapplicationsnot have a definite
energy losses equation of critical pressure answer

and energy with applications

equations

Derive the energy equation for
compressible fluid flow at
Applications of adiabatic conditions and
the energy  equation of maximum flow and
losses and  |equation of critical pressure
energy  with applications
equations
(isothermal, or |Derive the equation of velocity
adiabatic) and flow and area of flow
maximum flow through conversion /diversion
conditions, |(Laval) nozzle with describe
Laval nozzle, the flow at sonic and
supersonic velocity through
Laval nozzle with applications.
Define the gas pumping

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

tDeJ;n(ffth:s LIS (I, LB, artial test (oral

me in g']omd compressars), ideal and real Lectures puestions - multiple

pumping gas compression cycle, Ires, —ques : up
devices, tutorials, |choice, alternative

clearance and swept volume
with applications

Drive the equation of work
done for compression in single
stage and multi-stages for ideal
and real compression cycles

example  response), Quez,open

classes, questions that have a

practical |definite answer, or do

applicationsnot have a definite
answer

estimate the
work done by
the compressor

(single and

multistage).
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with applications

Define the mixing of liquids

Ability to and types of mixing

26 3 : equipments, design of standard partial test (oral
character_lze mixing system with Lectures, questions :- multiple
and specify the Tl ial hoi I :
liquid mixers applications - tutorials, choice, alternative
s, @ EvleEs Define the forces arise in example  response), open
{)F\)/ve’r " Imixing process and classes, questions that have a
P : dimensionless numbers and  practical  definite answer, or do

27 3 |consumption, . : L .

power consumption calculationapplicationsnot have a definite
power curves. :

and power curves with answer

application.

Define the packing types and
packed columns, derive the
terminal falling velocity, drug
coefficient with applications
Darcy law and permeability,
pressure drop equations and

28 3 |Ability to
characterize
and specify the
backed

partial test (oral
Lectures, questions :- multiple

29 3 columns, : . tutorials, choice, alternative
. Ergun equation with
packing types, aoolications example  response), Quez, open
pressure drop DpeF;'ne fluidization. tvpe classes, questions that have a
estimation, drivle theur:li:imlum’ v)elfosi’t practical |definite answer, or do
fluidization, and porosity for fluidi at'osrq applicationsnot have a definite
30 3 transport of porosity uidization, answer
. pressure drop calculation and
particles. . X X
transportation of particles with
applications.
12. Infrastructure
: o 0 Lecturers
Required reading: o “Chemical Engineering” Vol. I and 11 by Coulson and Richardson;
- CORE TEXTS 6th ed., Butterworth-Heinemann, 1999
- COURSE MATERIALS| o “Fluid Flow for Chemical Engineers”, by F.A. Holland and R.
. OTHER Bragg 2nd Ed. (1995) Elisevier Ltd.

0 “Chemical Enginering Fluid Mechanics”, by DARBY. R. , M.
Dekker 2nd Ed. (2001)

0 “Fluid Mechanics for Chemical Engineers”, by James O. Wilkes,
Prentice Hall PTR, New Jersey, USA, 1999.

0 “Fluid Mechanics for Chemical Engineers”, by De Nevers, N.
(1991) McGraw-Hill, Singapore.

0 “Fluid Mechanics”, by Streeter and Wylie, McGraw-Hill (1981).

Special requirements (include | websites
for example workshops,
periodicals, IT software,
websites)

Community-based field trips
facilities (include for
example, guest
Lectures, internship,
field

Page 6



Pre-requisites

Maximum number of students
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