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Course Details

Units of Credit 6 

Summary of the Course

The objective of ENGG2500 is to introduce engineering students to the principles of fluid mechanics.
Topics discussed include Fluid properties. Hydrostatics. Buoyancy. Pressures in fluid systems. Principles
of mass conservation. Steady flow energy equations. Flow measurement. Forces and momentum in
flowing fluids. Dimensional analysis, similarity and physical modelling. Pipe flow. Incompressible laminar
and turbulent flow in pipes; friction factor. Elementary boundary layer flow; skin friction and drag. Pumps
and turbines. Pump and pipeline system characteristics.

Course Aims

The objectives of this course are to:
- Introduce students to the practice of water engineering and fluid mechanics.
- Introduce students to the theory of two quite different steady flows: closed conduit or pipe flow (i.e.
pressurised flow) and briefly, to free surface flow (i.e. flows where the water surface is subject to
atmospheric pressure).
- Give students an understanding of the properties of fluids, manometry, hydrostatics, the principles of
mass and energy conservation, the forces and momentum in flowing fluids, flow in pipes, laminar and
turbulent flow.
- Enable students to apply the fundamental principles of mass conservation, energy conservation and
the momentum equation to the analysis of flows in different scenarios.
- Enable students to carry out a dimensional analysis and carry out the scaling for a physical model.
- Enable students to make estimates of boundary layer thickness and velocities over flat plates, and to
estimate the forces on 2D and 3D bodies in submerged flows.
- Enable students to quantify pipe friction losses and to introduce you to some of the associated real-life
problems of pipe flow calculations.

Course Learning Outcomes

After successfully completing this course, you should be able to:

Learning Outcome EA Stage 1 Competencies

1. Be able to explain and apply the basic properties of fluids and
how these relate to fluid flow.

PE1.1, PE1.2, PE2.1, PE2.2

2. Be able to explain the fundamental principles of fluid flow in
pipes and free surface flows viz continuity, momentum and
energy, and know to what situations these principles can be
applied.

PE1.1, PE1.2, PE2.1, PE2.2

3. Be able to assess energy losses in pipes due to friction and
various pipe fittings.

PE1.1, PE1.2, PE2.1, PE2.2

4. Be able to explain and describe the conditions for flows in
pipes under which various flow regimes will occur: (i) laminar and
turbulent flows, (ii) turbulent flows which are hydraulically rough

PE1.1, PE1.2, PE2.1, PE2.2
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Learning Outcome EA Stage 1 Competencies



Assessment

The final grade for this course will normally be based on the sum of the scores from each of the
assessment tasks. The Final Exam is worth 60% of your Final Mark if class work is included and 100% if
your class work is not included.

The class work is worth 40% of the Final Mark if included. A mark of at least 40% in the final examination
is required before the class work (Online quizzes and lab class assessments) is included in the final
mark. The formal exam scripts will not be returned but you are permitted to view the marked script.

Note:  The lecturer reserves the right to adjust the final scores by scaling if agreed by the Head of
School.

Students who perform poorly in the quick quizzes and workshops are recommended to discuss progress
with the lecturer during the term.

Assessment task Weight Due Date Course Learning
Outcomes Assessed

1. Final Examination 60% Not Applicable 1, 2, 3, 4, 5, 6

2. Lab class and postlab
online assessments

24% Weeks 3,5,8 1, 2, 3, 4, 5, 7

3. Online Quizzes 16% 1, 2, 3, 4, 5, 6

Assessment 1: Final Examination

your class work is not included.





Additional details

2 Online Quizzes will be completed on the Moodle course page. They will account for 8% of the course
mark each and will take place:
Quiz 1: Week 5; Thursday 17th March from 6:30-8:30 pm for a 2 hours duration.
Quiz 2: Week 10; Thursday 21st April from 6:30-8:30 pm for a 2 hours duration.

Other assessment information:
Date of marks returned: 48 hrs after close of Online Quiz
Penalty for late submission: 5% per day

For further details please see the Moodle course under Tab "Online Quizzes".
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Attendance Requirements

Students are strongly encouraged to attend all classes and review lecture recordings.

Course Schedule
View class timetable

Timetable 

Date Type Content

O-Week: 7 February -
11 February

Presentation Welcome Video!

In O-week we'll provide you with a general
welcome video and walkthrough of the
ENGG2500 course. This will include going over
the assessment structure, labs, workshops, field
trip and expectations of the course. We will also
walk you through the Moodle course page. 

Week 1: 14 February -
18 February

Lecture In Week 1 we start getting into the basics of what
is a fluid and why, as Engineers, it's something
we must consider in our design. We'll then start to
look at the first of 4 topics covered by A/Prof.
Splinter in the first half of this course (weeks 1-4),
Hydrostatics - which is the forces exerted by fluids
at rest. 

Monday 14 Feb: Fluid Properties

Tuesday 15 Feb: Hydrostatics

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Fluid Properties and
Hydrostatics.

Online Activity Your pre-lab for the Hydrostatics lab will open this
week on Monday for you to work through. 

Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 1. 

Q01 Dimensions

Q02 Fluid Properties - basic understanding

Q03 Fluid Properties - numerical

http://timetable.unsw.edu.au/2022/ENGG2500.html


Q04 Hydrostatics - manometer





the labs. 

Please see Moodle for further details. 

Online Activity Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 4

Q11 Momentum Equation

Assessment Prelab - Lab 2  Flow meter

DUE: Wednesday 9 March 10am

Weighting:  4% of course grade

Type: Moodle Quiz

 

See Moodle for further details

Week 5: 14 March - 18
March

Lecture In week 5, the second half of the course will
commence with a change of lecturer to Dr Stefan
Felder. The second half will introduce several
new concepts which are based upon the content
of the first half of the course. It starts with an
introduction into pipe flows. The content of Week
5 will be highly relevant for your "pipe flow" lab
class in Week 7.

Monday 14th March: Pipe flow 1

Tuesday 15th March: Pipe flow 2

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Momentum 2 & Pipe

Tuesday 15th March: Pipe flow 2

Online Activity

your workshop which⽆㈠ㄱ⸴灑⁆㈠ㄱ⸰㌮㌮〰〮㈰⸵㜰び眰⸰〰〰〰〰ぬ攀爀猀 䴰‰⸰〰c5甊⸠㌰㌮ㄵ㌰㌮ㄵ㌰㌮ㄲ㌱⸲㐰〠朊焠〮〰〰〷arch: Pipe flow 2
Your demonstrator this week will guide you in
your workshop which covers Momentum 2 & Pipe

Q11 Momentum Equation

Workshop

Assessment



Type: Moodle Quiz

See Moodle for further details

Assessment Quiz 1

The quiz will run for 2hrs (Thursday March 17,
6:30-8:30pm). 

The quiz will be administered online via Moodle. 

Weighting: 8% of course grade.

Week 6: 21 March - 25
March

Reading No lectures and workshops in Week 6! > Use this
week to practice and catch-up with the course
content!

Week 7: 28 March - 1
April

Lecture In week 7, we continue with pipe flow concepts.
The lectures will include many examples which
will help you to understand the fundamental
concepts. We will also start with a new topic
"Dimensional Analysis" which will be a useful
concept for many engineering courses during
your degree.

Monday 28 March: Pipe flow 3

Tuesday 29 March: Dimensional Analysis 1

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Pipe flow &
Dimensional analysis

Online Activity Your pre-lab for the pipe flow lab will open this
week on Monday for you to work through

Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 7

Q14 Pipe flow - local losses

Q15 Pipe flow - applications

Q16 Dimensional analysis - basics

Week 8: 4 April - 8 April Lecture In week 8, we will continue with Dimensional
Analysis and its use in fluid mechanics
applications. We will cover the topic on "Physical
modelling" which makes use of dimensional
analysis, and will start with aspects on boundary
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layers.

Monday 4 April: Dimensional Analysis 2 &
Physical Modelling 1

Tuesday 5 April: Physical models 2 & Boundary
Layers

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Dimensional
analysis & Physical models

Tut-Lab Laboratory class on Pipe flow. Date and Time as
per your enrollment.

The lab offers an opportunity for students to
enhance their learning via hands on experience in
the labs. 

Please see Moodle for further details. 

Online Activity Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 8

Q17 Dimensional Analysis - applications

Q18 Physical Modelling

Assessment Prelab - Lab 3 Pipe Flow

DUE: Wednesday 6 April 10am

Weighting:  4% of course grade

Type: Moodle Quiz

 

See Moodle for further details

Week 9: 11 April - 15
April

Lecture In week 9, we will continue to learn about
boundary layers including the calculation of
friction forces. In our Tuesday lecture, we will
finish the course with the topic on drag forces ,
i.e. forces on bluff bodies exposed to fluids in
motion.

Monday 11 April: Boundary Layers
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Tuesday 12 April: Drag Force

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Physical models 2 &
Boundary layers

Online Activity Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 9

Q19 Boundary Layers/Friction Forces

Q20 Drag Force

Assessment Post-lab - Lab 3 Pipe Flow

DUE: Monday 11 April, 5pm.

Weighting: 4% of course grade

Type: Moodle Quiz

See Moodle for further details

Week 10: 18 April - 22
April

Lecture In the final lecture of the course (Tuesday of
Week 10), we will have a Q&A session in which
Kristen and Stefan will answer any questions you
may have.

Monday 18 April: -> Public Holiday (no lecture)!

Tuesday 19 April: Revision lecture

Workshop Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in
your workshop which covers Drag Force

Assessment Quiz 2

The quiz will run for 2hrs (Thursday April 21,
6:30-8:30pm). 

The quiz will be administered online via Moodle. 

Weighting: 8% of course grade.

Fieldwork Field trip to the UNSW Water Research
Laboratory
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On Friday 22 April (week 10), students will have
the opportunity to visit Australia's leading Water
Engineering facilities - the Water Research



Resources

Prescribed Resources 

Lecture notes

The Lecture Notes for the term are available from the University Bookshop. Full versions of the notes will
be made available on the Moodle page of the course together with the lecture recording, lecture slides,
etc.

 

Additional materials

Additional materials will be provided on Moodle including additional short videos and practice questions
with embedded feedback.

Recommended Resources

Textbook

Cengel, Y. A. and Cimbala, J. M., Fluid Mechanics Fundamentals & Applications 4e, McGraw-Hill, 2017,
4th edition, SI version, ISBN-13: 978-1259696534 [UNSW Library – 5 copies]

Other fluid mechanics references



Laboratory Workshop Information

Field trip to UNSW Water Research Laboratory in Manly Vale:  On the Friday of Week 10 (23rd
April), you have the opportunity to participate in a site visit of the UNSW Water Research Laboratory
(WRL) to view some physical models being used to solve real engineering problems. We will be guiding
you around a multitude of interesting models ranging from coastal structures, to dam spillways and fish
ways. We will have plenty of time to discuss your questions and help you better understand the
fundamental concpets of the course in practical applications..
The Water Research Laboratory is 22km by road from the Kensington campus.Buses will be provided to
take you to WRL and return to Kensington. You can make your own way to and from WRL (110 King
Street, Manly Vale) if you choose. We will make sure that the field trip is COVID safe.
We will provide separate notice on Moodle including polls to identify your interest and to schedule the
bus allocation and site vist accordingly.

Laboratory Work: The laboratory work is an essential component of this course. Your attendance and
participation in ALL laboratory work is a requirement for the course.
To account for COVID reasons, we will have face-to-face lab classes as well as an online recording of
the lab classes. We strongly encourage you to participate in the face-to-face mode since this will allow
you to directly interact with the lab demonstrator and ask any questions you may have. The lab class is
not designed to simply collect data (every student will receive an individual data set for the post-lab





https://student.unsw.edu.au/plagiarism


Academic Information

Final Examinations:

Final exams in T1 2022 will be held online between 29th April - 12th May inclusive, and supplementary

https://intranet.civeng.unsw.edu.au/key-staff-to-contact-during-your-studies-at-unsw
https://student.unsw.edu.au/dates
https://intranet.civeng.unsw.edu.au/student-intranet
/engineering/civil-and-environmental-engineering/student-life
https://student.unsw.edu.au/special-consideration
https://nucleus.unsw.edu.au/en
https://www.engineering.unsw.edu.au/civil-engineering/student-resources/policies-procedures-and-forms/academic-advice
https://www.engineering.unsw.edu.au/civil-engineering/student-resources/policies-procedures-and-forms/academic-advice


Appendix: Engineers Australia (EA) Professional Engineer Competency
Standard

Program Intended Learning Outcomes

Knowledge and skill base

PE1.1 Comprehensive, theory based understanding of the underpinning natural and
physical sciences and the engineering fundamentals applicable to the engineering discipline

✔

PE1.2 Conceptual understanding of the mathematics, numerical analysis, statistics, and
computer and information sciences which underpin the engineering discipline

✔

PE1.3 In-depth understanding of specialist bodies of knowledge within the engineering
discipline

PE1.4 Discernment of knowledge development and research directions within the
engineering discipline

PE1.5 Knowledge of engineering design practice and contextual factors impacting the
engineering disciplineenginee5㐮㕮gd insProa⁷⁅呩neerciplineenginee㌷どng㤱㙱䜵㙵〰〰琲edeFeuh dire engihich desiipline

✔

enginee㌀最wl㤳㙱䜵㙵〰〰琲e3 Ae engihich desss,tcal ansiipline
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