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Introduction

Vehicle Aerodynamics in motorsport
have changed dramatically in the last

100 years. Advances in technology
have given engineers a greater
understanding of the key principles
of aerodynamic design as well as
allowing them to create more
complex and intricate shapes all in
the pursuit of speed and efficiency.
The greatest proving ground for
aerodynamic design has been
formula one where the cars ha

undergone huge changes over the

years. This in turn has watered down

to improve the designs of both
performance and utilitarian road
vehicles.

A Brief History Of Aero In
Motorsport

* 1899 - First aerodynamic racer
breaks the 100km/h barrier

* 1954 — Mercedes dominate in F1

with the W196 Streamliner
+ 1967 — Chaparral 2F becomes

first race car to use an aerofoil for

performance gain

+ 1968 — Colin Chapman brings
wings to Formula 1

+« 1978 — Colin Chapman invents
‘Ground Effect’ to produce high
levels of downforce

+ 1982 — Ground effect cars are
banned in F1

+ 1987 — Team Lotus develop
adaptive suspension to aid
aerodynamic performance

+ 1994 - Adaptive suspension is
banned in F1

+ 1994-present — Aero advances
continue
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Left: Chapearrel 2f the
Sirst race car to be fitted
with an acrafoil wing,

b ets air ar Spa
Francorchanyps 1967,
Phata courtesy af

{ Deans Gavage 2018)
Below: Lotus 79 and 850
were the first cars ta
wfilise ‘Ground effect.”
Phata courtesy af
(Formula One 2007}

Lefr: 1950 Ferrari 275
Fi car conypwared to
the 2019 Ferrari SFO0
Fl car Photos
courtesy of (nmkmenni
and (Amtoexpress
2019

Abave; a replica of the 1599 La Jamais Contente (the never
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af (conceplears.can
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Figure 2 - Evolution of F1 Technolagy & Lap Speed
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Abave: Graph showing the evolution of lap speed in
Formula I with acrodynamic eras labelled, Using the
Monace Grand Prix civenit this shows the impact
aerodyamic advances have had on the sport. Ir's alw
interesting to see dips in the lap speed wheve rule
restriciions have interfeed with ihe pevfornuance of the cars
Credit: (Motorsports ete. 20001,

Equations used in aerodynamics
Aerodynamics is all about controlling the way air
moves over the body of the vehicle and the
distribution of pressure for the air. The key tool
for engineers to use when working with
aerodynamics is Bernoulli's equation.

P + % V% + pgh = CONSTANT

Static

Pressure energy Kinetic energy Potential energy

The other key equations used in
aerodynamics are as follow.

Drag Force=C,x1/2 pV* x A

Lift Force =C, x1/2pV>x A

Cp = coefficient of drag
1 2 .

zpi’ kinetic energy
A= area

C, = coefficient of lift

How CFD Helps Engineers

Computational fluid dynamics (CFD)
analysis is the examination of fluid
flow in accordance with its physical
properties such as velocity, pressure,
temperature, density and viscosity
(simscale).

CFD analysis can be used to test the
aerodynamic performance of a vehicle
or component without the need to
build a physical model saving
valuable time and money.

Abave: CFD model af an FI car Red areas represemnt
areas of gl pressre, green and blue represent areas of
low pressive. Credit: (Racecar Engineeving 2013).
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FINAL GRADE GENERAL COMMENTS

Instructor

Good range of sources used.. however if you are
using Harvard conventions they should be in
alphabetical order. It would have been good to
reference Tim Tudor's aerodynamic session that
you attended as well.

/100

All the images have got an in-text citation,
however if any of the written text includes
information that has come from a source, this
should also be cited.

You have tried to cover a lot of areas on this
poster. The problem then is that none of them
are in any particular depth. You could have just
looked at the development of Aerodynamic
design through the years in Motorsport.

Generally this is a good poster and is visual for
the reader.
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@ Comment1

This is a brand name so should have capital letters. Formula One.

@ Comment2

Try to use more technical terminology.

@ Comment3



This says Figure 2 but you haven't given any of the other Figures a number which is a bit
confusing.

Also this graph would have benefitted from being larger.



RUBRIC: BACHELOR'S ASSESSMENT POSTER

LITERATURE Good 50-
59%

(including reading, referencing, academic conventions and academic honesty)

OUTRIGHT FAIL 0- Little or no evidence of reading and/or reliance on inappropriate sources. Views
29% and findings mostly unsupported and non-authoritative. Referencing conventions
used incoherently or largely absent.

UNSATISFACTORY Poor engagement with essential reading. No evidence of wider reading. Reliance on

30-39% inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on
information gained through class contact. Inconsistent and weak use of
referencing.

SATISFACTORY 40- Engagement with a limited range of mostly relevant and credible sources but with

49% some reliance on information gained through class contact. Some omissions and
minor errors. Referencing conventions evident though not always applied
accurately or consistently.

GOOD 50-59% Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing
may show minor inaccuracies or inconsistencies.

VERY GOOD 60- Engagement with a wide range of literature, including sources retrieved
69% independently. Selection of relevant and credible sources. Generally sound
referencing, with no/very few inaccuracies or inconsistencies.

EXCELLENT 70-84% Engagement with an extensive range of relevant and credible literature.
Consistently accurate application of referencing.

EXCEPTIONAL 85-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

K& U SUBJECT Very Good
60-69%

Knowledge and Understanding of Subject. Extent of knowledge and understanding of concepts and
underlying principles associated with the discipline.

OUTRIGHT FAIL 0- Major gaps in knowledge and understanding of the basic underlying concepts and
29% principles of the subject matter. Inclusion of irrelevant material. Substantial
inaccuracies

UNSATISFACTORY Gaps in knowledge of the basic underlying concepts and principles, with flawed or
30-39% superficial understanding. Some significant inaccuracies and/or irrelevant material.

SATISFACTORY 40- Limited knowledge and understanding of the basic underlying concepts and
49% principles within the subject area. Some elements may be missing

GOOD 50-59% Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.

VERY GOOD 60- Competent knowledge of the basic underlying concepts and principles. Exhibits
69% very good understanding



EXCELLENT 70-84% Excellent knowledge and understanding of the basic underlying concepts and
principles of the subject.

EXCEPTIONAL 85-  Exceptional, detailed knowledge and understanding of the basic underlying
100% concepts and principles

C&l SKILLS Good 50-
59%

(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data
in order to develop lines of argument and make sound judgements.)

OUTRIGHT FAIL 0- Wholly or almost wholly descriptive work. Little or no evaluation of the underlying
29% concepts and principles. Failure to develop arguments, leading to illogical or invalid
judgements. Minimal or no use of evidence to back up views.

UNSATISFACTORY Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and
judgements. Information accepted uncritically, uses generalised statements made
with scant evidence and unsubstantiated opinions. [deas sometimes illogical and
contradictory

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending

49% towards description. Can interpret qualitative and quantitative data but with some
errors. Some evidence to support emerging arguments and judgements but these
may be underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret
qualitative and quantitative data, with minor errors. An emerging ability to use
evidence to support the argument. Mostly valid arguments and logical judgements.

VERY GOOD 60- Sound evaluation of the underlying concepts and principles. Can interpret
69% qualitative and quantitative data accurately. Ability to devise arguments using
evidence to make mostly appropriate and valid judgements.

EXCELLENT 70-84% Excellent evaluation of the underlying concepts and principles. Can interpret
qualitative and quantitative data accurately and with some insight. Excellent ability
to devise arguments using evidence and make appropriate and valid judgements

EXCEPTIONAL 85-  Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability
to devise arguments using evidence and make wholly appropriate and valid
judgements

PROF PRAC Very Good

60-69%

(Communicate the results of their study/work accurately and reliably, and with structured and coherent
arguments; the qualities needed for employment requiring the exercise of some personal responsibility
within a structured and managed environment.)

OUTRIGHT FAIL 0- Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

29% Very weak use of language and/or very inappropriate style. Failure to work
effectively individual or as part of a group. Little or no evidence of the skills for
employment requiring the exercise of some personal responsibility.



UNSATISFACTORY
30-39%

SATISFACTORY 40-
49%

GOOD 50-59%

VERY GOOD 60-
69%

EXCELLENT 70-84%

EXCEPTIONAL 85-
100%

Work is poorly presented in a disjointed manner. It is loosely, and at times
incoherently, structured, with information and ideas often poorly expressed. Weak
use of language and/or inappropriate style. Flawed approach to individual or group
work, meeting only partial obligations to others. Limited evidence of the skills for
employment requiring the exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can
work as part of a group, meeting most obligations to others but perhaps with
limited involvement in group activities. Demonstrates the basic skills for
employment requiring the exercise of some personal responsibility, with some
areas of minor weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for
the most part clearly expressed. Can work effectively independently and/or as part
of a team, with clear contribution to group activities. Demonstrates the skills for
employment requiring the exercise of some personal responsibility, with some
areas of strength and some of minor weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work
effectively independently and/or as part of a team, with very good contribution to
group activities. Demonstrates very good skills for employment requiring the
exercise of some personal responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group
activities. Demonstrates excellent skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution
to group activities. Demonstrates exceptional skills for employment requiring the
exercise of some personal responsibility with an appetite for further development
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