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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
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l. Define the fundamental principles of fluid mechanics, including fluid
properties, fluid statics, and fluid dynamics, as applied in engineering
systems.

2. Define the principles of fluid statics to determine pressure distributions,
hydrostatic forces, and buoyancy in engineering systems.

3. Recogrize the continuity, momentum, and energy equations (e.9.,
Bemoulli's equation) to analyze fluid flow in various engineering systems.

Module Learning
Outcomes
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Knowledge

A2

A.2.I Define the physical properties: density, viscosity, surface

tension, compressibility. specific weight, specific gravity, and

pressurc effects on fluid properties.

A.2.2 Define the main standard unit systems and dimensional
analysis.

A.2.3 Describe the fluid motion: streamlines, pathlines, streaklines,

and flow patterns (Laminar or Turbulent).
A.2.4 Recognize the Bernoulli's equation, Darcy-Weisbach
equation, and the Friction factors with the Moody diagram.

A3

A.3.1 Define the Reynolds number, Viscosity of fluid, Pressure drop

in piping systems, Pumps characterization, Orifice meter units,

Venturi meter units, etc.

A.3.2 Recognize laboratory experiments of fluid behavior at

different conditions.

A.3.3 Classifr the pattems of fluid flow at different velocities
(steady vs. unsteady, uniform vs. non-uniform, laminar vs.

turbulcnt).
A.3.4 Apply the experiments to fluid dynamics and measurements of
flow.

Skills

B]
B. L I Function efficiently as an individual
B.1.2 Function as a member of multidisciplinary and multicultural
leams.

B2

B.2.1 Communicate effectively graphically with a range of
audiences using contemporary tools.

B.2.2 Communicate verbally and in writing with a range of
audiences using contemporary tools.

Ethics C3

C.3.1 Utilize contemporary technologies.

C.3.2 Make use of codes of practice and standards, quality
guidelines,

C.3.3 Utilize health and safety requirements

C.3.4 Show environmental issues and risk management principles.

Indicative Contents
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l. Unit l: Introduction, Fluid Properties, Unit Systems and Dimensional
Analysis (6 hr).

2. Unit 2'. Fluid Statics, Fluid Kinematics, Fundamentals of Fluid Dynamics ( I0

hr).

3. Unit 3: Internal Flows, External Flows (8 hr).

4. Unit 4: Flow Networks (4 hr).

2



5. Unit 5: Pumps and Turbomachinery (2 hr)

Learning and Teaching Strategies
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Strategies

o Presentation
o Interactive Learning
. Discussions
o Brainstorming
. Group Solving Problems
. Problem-Based [-earning
o SeltLearning
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Module Evaluation
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Time/Number Weight (Marks) Week Due
Relevant Leorning

Outcome

Formative

assessment

Quizzes 2 r0% (r0) 3and9 A2

Assignments 2 l0% (r0) 2 and l0

Lab. I I 0olo ( l0) Continuous A3

Report I l0% (r0) lz A2, A3

Summative

ossessment

Midterm Exam lhr l0o% ( l0) 7 A2

Final Exam 3hr 50% (50) l6 42, A.3

Total essessment 100% ( 100 Marks)



Delivery Phn (Weekly Syllabus)
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Material Covered LOs

\Yeek I Introduction of Fluid Mechanics

Week 2
Fluid Properties: Density, viscosity, surface tension, and compressibility, specific

weight. and specific gravity.

42, Bl,82, C3

Week 3 LInit Systems and Dimensional Analysis ,{2, BI, 82, C3

Week 4
Fluid Statics:

o Pressure distribution in static fluids.

A2. BI, 82, C3

Week 5
Fluid Statics:

. Hydrostatic forces on submerged and curved surfaces
o Center ofpressure and buoyancy.

A2. B l. 82. C3

Week 6
Fluid Kinematics

o Streamlines, pathlines, and streaklines.
o Classification offlows: steady vs. unsteady, laminar vs. turbulent.

A2, Bl, 82, C3

Week 7
Fundamentrls of Fluid Dynamics

. Conservation laws: mass, momentum, and energy.

A2, B I. 82, C3

Week 8
Fundamentrls of Fluid Dynamics

o Bemoulli's equation and its applications.
r Energy grade line and hydraulic grade line.

42,Bl,82,C3

Week 9
Internol Flows

o Laminar and orbulent flow in pipes.

A2.BI.82.C3

Week l0
Internal Flows

o Darcy-Weisbach equation and friction factor.
o Head losses in pipe systems, including minor losses.

42, BI. 82, C3

Week I I
External Flows

. Reynolds number and its engineering applications.

42, BI,82, C3

Week I2
External l'lot's

e Boundary layer theory.
. Drag and lift forces in extemal flow.

A2, Bl. 82. C3

Week l3
l'low Networks

. Analysis of interconnected flow systems (pipe networks).

. Conservation of mass and energy in flow nctworks.

42, B l. 82, C3

Week 14
Flow Networks

o Hardy Cross method for solving pipe networks

42, B I, 82, C3

Week l5 Pumps and Turbomachinery ,A2. B I, 82, C3

r,Veek l6 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered LOs

Week I Introduction

Week 2
Lab l: Fluid Motion: streamlines, pathlines, streaklines, and flow pattems (Laminar or

Turbulent).

A3

Week 3 Lab 2: Reynold's Number Deiermination

Week 4 Lab 3: Viscosity Measurcment Using Stokes' Law (Falling Sphcre Mcthod) A3

Week 5 Lab 4: Bemoulli's Principle Demonstration A3

Week 6 Lab 5: Pressure drop in piping systerns A3

Week 7 Lab 6: Orifice rneter Unit

Week 8 Lab 7: Vcnturi meter Unit A3

Week 9 Lab 8: Pump Characteristics A3

Week l0 Lab 9: Centrifugal Pump A3

Week I I Lab l0: Pumps in Series A3

Week l2 Lab I l: Pumps in Parallel

Week 13 Lab l2: Determination of Friction Factor in Pipes A3

Learning and Teaching Resources
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Text Available in the Library?

Required Texts

L Munson, Bruce Roy, Donald F. Young, and Theodore

Hisao Okiishi. "Fundamentals of fluid mechanics"

Oceanographic Literature Review 10.42 (2009): 831 .

2. White, F. M. "Fluid mechanics " (8rh ed.). McGraw-

Hill Education (2016).

No

Recommended

Texts

Munson, Bruce Roy, Donald F. Young, and Theodore Hisao

Okiishi. "Fundamentals of fluid mechanics"
No

Websites https;//eng.alayen.edu. iq//collcges/e/42

Grading Scheme
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Crade -+illl Marks 7o Definition

Success Group
(s0 - 100)

A - Excellent j!I"r 90 - r00 Outstanding Performance

B - Verv Good 80-89 Above average with some errors

C - Good + 70 -79 Sound work with notable errors

D - Satisfactorv Lli4 60-69 Fair but with major shortcomings

E - Sufficient 50-59 Work meets minimum criteria

FX - Fail (a+lr*Jr +F) ...,-r-r (4s-4e) More work required but credit awarded

l'- F ail (044) Considerable amount of work required
Fail Group
(0 - 4e)
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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