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Course Overview

Staff Contact Details

Convenors

Name Emalil Availability Location Phone

Stefan Felder s.felder@unsw.edu.au by appointment UNSW Water [+612807198
Research 61
Laboratory,
Manly Vale

Lecturers

Name Emalil Availability Location Phone

Kristen Splinter k.splinter@unsw.edu.au by appointment UNSW Water [+612807198
Research 45
Laboratory,
Manly Vale

School Contact Information

Engineering Student Support Services — The Nucleus - enrolment, progression checks, clash requests,
course issues or program-related queries

Engineering Industrial Training — Industrial training questions

UNSW Study Abroad - study abroad student enquiries (for inbound students)

UNSW Exchange - student exchange enquiries (for inbound students)

UNSW Future Students — potential student enquiries e.g. admissions, fees, programs, credit transfer

Phone

(+61 2) 9385 8500 — Nucleus Student Hub

(+61 2) 9385 7661 — Engineering Industrial Training

(+61 2) 9385 3179 — UNSW Study Abroad and UNSW Exchange (for inbound students)
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Course Detalls

Credit Points 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 PE1l.1, PE1.2, PE2.1, PE2.2
how these relate to fluid flow.

2. Be able to explain the fundamental principles of fluid flow in PE1.1, PE1.2, PE2.1, PE2.2
pipes and free surface flows viz continuity, momentum and
energy, and know to what situations these principles can be
applied.

3. Be able to assess energy losses in pipes due to friction and PE1l.1, PE1.2, PE2.1, PE2.2
various pipe fittings.

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




Learning Outcome EA Stage 1 Competencies

hydraulically smooth.

5. Be able to carry out computations of flows through pipes. This | PE1.1, PE1.2, PE2.1, PE2.2
includes being able to identify the data requirements to support
such computations.

6. Be able to undertake a dimensional analysis and make PE1l.1, PE1.2, PE2.1, PE2.2
estimates of drag force and carry out computations related to
boundary layers

7. Be able to resolve fundamental fluid mechanics problems in PE1.1, PE1.2, PE2.1, PE2.2,
small groups during lab experiments. PE3.2, PE3.6

At the end of this course, you will be familiar with the engineering techniques used to analyse and design
the basic components of water engineering infrastructure.

You will develop capacity for analytical and critical thinking and for creative problem solving. You will be
exposed to, and be required to solve, numerous hydraulics problems in the Lectures, the Workshops and



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.

If your pure exam mark (%) is higher than your compounded mark (consisting of marks for your final
exam and course work assessments), the highest of these 2 marks will be adopted as your Final Mark
for this course.

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 Tasks

Assessment task Weight Due Date Student Learning
Outcomes Assessed

Final Examination 60%







* Date of marks returned: 1 week post due date
* Penalty for late submission: 25% per day.

Further details on the assessments and due dates are available on the Moodle course page under
the Tab "Laboratory Classes™.

Submission notes: Submission via Moodle and MapleTA - please see Moodle for further instructions
Turnitin setting: This is not a Turnitin assignment

Assessment 3: Online Quizzes

Start date: Weeks 4 and 9; Thursday: 6-8 pm

Length: 2 hours

Details:

Several open book online quizzes will encourage continuous student learning throughout the course.
The quizzes are done either at home, library or on campus. Marks are awarded for correct answers. The
topics covered in each online quiz are listed on the Moodle course page. The purpose of online Quiz will

be to provide a clear study framework. It will also provide the opportunity to develop self-learning and
problem solving skills.

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 4; Thursday 11th March from 6-8pm for a 2 hours duration.

Quiz 2: Week 9; Thursday 15th April from 6-8pm for a 2 hours duration.

Other assessment information:

¢ Deadline for absolute fail of Quizzes: at the close of the quiz (8pm Thursday)

* Date of marks returned: 1 week post due date

* Penalty for late submission: no late submissions are allowed for these timed quizzes.
For further details please see the Moodle course under Tab "Online Quizzes".

Submission notes: The quizzes will take place on Moodle during a set 2 hour period

Turnitin setting: This is not a Turnitin assignment
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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: 8 February - 12 |Presentation
February

Welcome Video!

In O-week we'll provide you with a general



http://timetable.unsw.edu.au/2021/ENGG2500.html

February

Introduce Continuity - the concept that fluid mass
must be conserved.

Monday 22 Feb: Hydrostatics

Tuesday 23 Feb: Continuity

Workshop

Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in your
workshop which covers Hydrostatics and Continuity
1&2.

Online Activity

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

Online Activity

Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 2.

Q05 Hydrostatics - Forces on submerged bodies
Q06 Hydrostatics - Miscellaneous

Q07 Kinematics of Fluid Motion

Week 3: 1 March -5
March

Lecture

In week 3 we'll continue with Continuity and

Introduce Energy - the concept that fluid has
energy - potential and kinetic.

Monday 1 March: Continuity 2 and Energy 1

Tuesday 2 March: Energy 2 & 3

Workshop

Workshop location and time as per your
enrollment.

Your demonstrator this week will guide you in your
workshop which covers Energy 1 & 2.

Online Activity

Test your skills in the Fluid Mechanics Practice
Questions in Moodle for week 3.

Q08 Continuity
Q09 Bernoulli equation - basic examples

Q10 Bernoulli equation - applications

Assessment

Prelab - Lab 1 Hydrostatics

DUE: Monday 1 March 10am
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DUE: Saturday 20 March, 5pm.
Weighting: 4% of course grade
Type: MapleTA

See Moodle for further details

Online Activity

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

Week 6: 22 March - 26
March

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

Week 7: 29 March - 2
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 29 March: Pipe flow 3

Tuesday 30 March: Dimensional Analysis 1

Workshop

Workshop location and time as per your
enroliment.

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

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.

Assessment

Prelab - Lab 3 Pipe Flow
DUE: Monday 29 March 10am
Weighting: 4% of course grade

Type: Moodle Quiz

See Moodle for further details

Assessment

Post-lab - Lab 3 Pipe Flow
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DUE: Saturday 3 April, 5pm.
Weighting: 4% of course grade
Type: MapleTA

See Moodle for further details

Online Activity

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: 5 April - 9 April

Lecture

In week 8, we will continue with Dimensional
Analysis and its use in fluid mechanics
applications. We will start with the topic "Physical
Modelling" which makes use of dimensional
analysis.

Monday 5 April: Public holiday -> no lectures

Tuesday 6 April: Dimensional Analysis 2 & Physical
Modelling 1

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

Online Activity

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

Q17 Dimensional Analysis - applications

Q18 Physical Modelling

Week 9: 12 April - 16
April

Lecture

In week 9, we will continue with Physical Models
and will learn afterwards about boundary layers
including the calculation of friction forces.
Monday 12 April: Physical models 2

Tuesday 13 April: Boundary Layers

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

ENGG2500 Term 1, 2021 published at 09-02-2021 // © University of New South Wales, 2021

13



Online Activity

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

Q18 Physical Modelling

Q19 Boundary Layers/Friction Forces

Assessment

Quiz 2

The quiz will run for 2hrs (Thursday April 15,










Submission of Assessment Tasks

Please refer to the Moodle page of the course for further guidance on assessment submission.
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Academic Honesty and Plagiarism

Beware! An assignment that includes plagiarised material will receive a 0% Fail, and students who
plagiarise may fail the course. Students who plagiarise are also liable to disciplinary action, including
exclusion from enrolment.

Plagiarism is the use of another person’s work or ideas as if they were your own. When it is necessary or
desirable to use other people’s material you should adequately acknowledge whose words or ideas they


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

Academic Information

Key UNSW Dates - eg. Census Date, exam dates, last day to drop a course without academic/financial
liability etc.

Final Examinations:

Final exams in Term 1 will be held online between 30th April - 13th May inclusive. You are required to be
available on these dates. Please do not to make any personal or travel arrangements during this period.

Supplementary Examinations:

Supplementary Examinations for Term 1 2021 will be held on 24th - 28th May inclusive should you be
required to sit one. You are required to be available on these dates. Please do not to make any personal
or travel arrangements during this period.

ACADEMIC ADVICE
For information about:
* Notes on assessments and plagiarism;

* Special Considerations: student.unsw.edu.au/special-consideration;
* General and Program-specific questions: The Nucleus: Student Hub
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