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1. Abstract

This project is a manual training process on how to create vehicle dynamics such as
velocity, acceleration, gradient angle, aerodynamic force and different averages of
power.

Also invent a real buggy from start to finish, by using your own manual road
simulator by writing on paper and drawing the various road loads on the buggy, you
will need to design your imagination design to real design with very reasonable data,
by using solid works programme, which also you will start to design an excel
spreadsheet for all tractive forces and resistive force.

The project will be consist of charts and curves to show what all the results of
calculation processes, it is very interesting to see all the procedure to final page.
Includes all the drawing curve shows calculation items velocity on the y-axis and
time on x-axis.
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4. Introduction

We are now in the 21st century and the world is full of economic and political
pressures, entertainment technology is a solution to the scorching of mental
pressure through programs for entertaining and racing cars or horses, so we prepare
to design an entertainment facility which is the buggy is used for racing or sort of
exploring trips in forests or deserts.

When you start to design the buggy, the first question is the reproducibility of the
road load of the buggy, some developers use road simulators, which is a fantastic
device to evaluate the buggy’'s performance and test its endurance.

The sector of corporate entertainment is focusing on the typical duty cycle during the
buggy's use for big festivals or entertainment events.

A lot of authors describe the normal vehicle as a ground vehicle because they deal
with different types of ground, as Wong describes:

“performance characteristics of road vehicle refer to its capability to accelerate,
decelerate, and negotiate grades in straight-line motion, the tractive (or brake) effort
developed by the tires and resisting forces acting on the vehicle determine the
performance potential of the vehicle.”

(J.Y.Wong, 2001)
The buggy loads are related to physical laws and thus depend on the environment
principals such as the mass the buggy's structure and distributing this load at the
four wheels, gravity must also be taken into consideration, the vehicle movement
and acceleration by using the Newton's second law, the rolling resistance for three
directions when you're climbing and while in a straight line finally when going down
from the slope at each tire, the aerodynamic resistance. g%

(SAE, 1993 )




5. Preparations Calculation

At this stage, we will look at which buggy has been chosen and which specifications
calculate the fundamentals of buggy acceleration, velocity, and time per second.

It will also be necessary to convert some units of power such as horsepower (HP)
into kKW (kilo Watts), and on speed from miles per hour (mph) into meters per second
(m/s).

Buggy Specifications

cngine Specification: 6imensions:

Length o/all 1.6 /m

Engme’'cc' 999 cc
Width o/all 1626 mm
Fuel Type 4 Sione et

Power 110 H; Height o/an 1.4 /m

Tarque Not Specifisd welght [kgs} 621 Kgs
© to 60 mph Not Specifiad

€.0.G High
Power to Weight Ratie 1777 Ho @ Tan

Tap Speed Restrcled 10 35 mph Trackor Ground Clearance 343 mm

JakeC

Transmission CVT Aulomalic - PVT PR/NILF Wheel Centres 2256 mm
Drive AWD | 2WD |Electrics:

Reverse Yos
Loom Type Fixed
Oil Coolng sump

Engine Cooling .Vite ECU Type POl ARIS

i R ECU Programable No

Clutch CVT - Ben
ECU Diagnostics No

% Start K=

Figure (2) (Blitzworld Buggies Ltd, 2018)




6. Problems & Issues

If you start to design any sort of vehicle dynamics you will face problems and you
have to create reasonable data for the buggy and calculate with a lot of
concentration things such as:

1. Acceleration.

2. Resistance (gradient values, Aerodynamic, rolling Resistance)

3. Braking force.

4. Stopping sight distance (SSD)

5. Tractive Effort.

At this point we will create the values which are found in the buggy’s manufacturer

specification.

7. Methodology of calculation

We will look at the spreadsheet and interpret all the sectors from right to left.

Track length=270m, total climb height =18 m
Area of buggy
Height=1.4m/ Length=1.6m

Area = Height x Length =1.4 x1.6 =2.24 m?
Velocity

Velocity is a measurement of specific body objects that move from one place to another, or
to determine, as a vector, the balancing of direction and rate movement in a specific
direction.

Velocity equation V =

o+ | &

(www.thoughtco.com, 2018)
Top speed =35 m/h into 15.6464 m/s

7.1 Aerodynamic Resistance

The aerodynamic relies mainly on the shape of buggy or any vehicle, also, the grade
resistance must mention it when the vehicle is on a decline slope or climbing up an
incline. As the vehicle moves the air creates a force of resistance against the motion
of the vehicle, this is known as known as drag.




Aerodynamic drag or aerodynamic resistance all have the same meaning, the body
motion is spent by air on solid object or liquid, for example, the rain flow on the
airplane or the air against the motion of the vehicles, two causes of aerodynamic
resistance are:

1. Skin effect.
2. Shape drag. (J.Y.Wong, 2001) (nptel.ac.in, 2018)

Round objects such as
baseballs experience a
medium amount of drag,

Aarofoil

The shape of an aircraft wing
minimizes drag.

Square

Flat, edged objects such as
boxes experience a high
amount of drag.

Figure (3) (3villagecsd.k12.ny.us, 2018)
Aerodynamic Resistance Equation
v 2
Fip = s £ =

F5 is the drag force

Cp is the drag coefficient

4 is the reference area

2 is the density of the fluid

V¥ is the flow velocity relative to the ohject

Figure (4 nuclear-power.net, 2018
g p




7.2 Acceleration

As previously described, velocity is how the position changes over time, and
acceleration shows how the velocity change, one is dependent on the other.

An object that is under the influence of velocity, acceleration is a change in velocity
from one place to another, so there are only two methods for acceleration, which is a
changing the inclination of the vehicle (gravity fed acceleration) and changing your
speed or both.

acceleration = change in velocity / time |

Figure (5) (msclantonsphysicalsciencepage.weebly.com, 2018)




7.3 Rolling Resistance

Pulling Force

Figure (6) (Ehabco, 2018) (Blitzworld Buggies Ltd, 2018)

As the figure shows, the rolling resistance is the force that resists and pushes the
motion of the object rolling on the road surface against its direction, we call this the
rolling friction or rolling resistance.

The rolling resistance coefficient is the sort of road surface material and its condition,
in modern cars as you reduce rolling resistance you will reduce the tyre grip that
means when increase rolling resistance or friction you will increase the tyre grip.

Figure (7) (Ehabco, 2018) (oponeo.co.uk, 2018)
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7.4 Rolling Resistance Coefficient (RRC)

(RRC) is a force trying to stop and resist movement of body objective on different
surfaces which are known as rolling friction or rolling resistance.

The rolling friction coefficient is dependent on the situation of the surface materials,
some surface is stony, muddy, sandy, asphalt, and concrete, the next table will show
the RRC on different surfaces.

(engineeringtoolbox, 2018)
All this relying on the road surface such as asphalt or concrete or mud , is dependent
on the condition of the surface, RRC or Crr is to shows the coefficient value for the
road surface, the next table will show you different sort of road surfaces.

Conditons Rolling resistance coefficient (fy)

Car tire on stmooth tarmac road 0.01

Car tire on concrete road 0011

Car tire on a rolled grawvel road 0.02

Tarmacadamuzroad 0.025
Unpawved road 003

Bad earth tracks .16

Loose sand 0.15-0.3

Truck tire on concrete or asphalt road 0.006-0.01

Wheel oniron rail 0.001-0.002

Figure (8) (Ehabco, 2018) (nptel.ac.in, 2018)

Rolling Resistance Equation

RR = m x ¢ x RRC

Figure (9) (Ehabco, 2018)

Which is m = the mass or the body weight,

G = gravity 9.81
RRC-= rolling resistance coefficient (Fr) (nptel.ac.in, 2018)

“when considering the effects of material, construction, and design parameters of
tyres on rolling resistance, it is necessary to have a proper perspective of the energy
losses in the tire and the characteristics of the tire-vehicle system as a whole,
although it is desirable to keep the rolling resistance as low as possible, it should be
judged against other performance parameters, such as tyre endurance and life,
traction, cornering properties.”

(J.Y.Wong, 2001)

11




7.5 Gradient

A gradient is the angle of decline or incline that the motor vehicle or any objects on the
straight line, which is the angle for the vehicle accelerating when it’s climbing and
decelerating or when it is going down on the slope.

Figure (10) (mathsisfun.com, 2018)

The gradient is total height divided by distance, also the sum value of the change in y-
axis height and length in an x-axis.

} Change in'Y

Change inY
Change in X

Gradient =

Change in X

>
X

Figure (11) (mathsisfun.com, 2018)

8. Resistive Forces

Here there are some resistive forces that resist the forward motion of the object
during inclines such as hill climbing, the sum of the forces such as air resistance
otherwise aerodynamic resistance, rolling resistance and gradient, these are the
three situations where resistive forces are applied; when climbing the hill, while
moving in the flat straight line and when going to down of the slop, terminal velocity,
and constant velocity.

Available Grip

which is the limit of stability of buggy it dependent on weight splits on the front wheel
and rear wheel

_ Longitudinal force _ 290362 -
l'l Vertical force ~ 588.03 4.93 (J.Y.Wong, 2001)

12




I weight driving force

faa——n] reaction force friction

air resistance

Figure (12) (bbc.co.uk, 2014)
“ The reaction force from the road pushes up on the wheels, gravity pulls down on the
vehicle, the driving force from the engine pushes the car along, there is friction
between the road and tyres, air resistance acts on the front of the car.”

(bbc.co.uk, 2014)
9. Total Tractive forces

Traction, tractive effort or tractive force is one description of that force pulling the

vehicle forward by delivering force between the road surface and tire to let the vehicle

to move.

Tractive forces are managed by two things, the grip of the car which is between the

tire through the material of the road surface, and the mass of the vehicle.

If we look precisely at the spread sheet it will show the total tractive force which

helps the vehicle to increase the momentum of the vehicle, it contains; acceleration

force, gradient,(RRC) Rolling Resistance, Aerodynamic Resistance.

More mass and grip will increase the tractive force able to transfer to the wheels
without any slipping between the wheels and road surface.

To calculate tractive force use this equation

II F=Mt xmx ag II

F= Traction Force N

Mt = Coefficient of friction or rolling resistance of the surface
M = the mass of the vehicle

Ag = acceleration gravity which is 9.81m/s square.

13




(engineeringtoolbox, 2018)

Radial Rim diameter

Ratio of height 1o code s
width (aspect ratio) Load index and
- \ s speed symbol

Nominal width of
tire in millimeters Severe snow conditions

Passenger = Y%A, .S DOT tire
car tire 2 identification number

Max . 4 -
permissable 4 J

inflation
pressure

Tire ply

T composition
and materials
used

Treadwear, traction

Figure (13) (mechguru.com, 2009)
10. Analysis

10.1 Acceleration curve

Acceleration m/s2 Versus Time
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Figure(14) (Ehabco, 2018)
The figure shows the acceleration force during the buggy start ero m/s and goes up
and down with the time/sec, the relationship here between the is how the height of

the climbing value and the angle, if the buggy is accelerating to climb, it will increase the — Eaks
RPM and the curve will show the acceleration is going up, acceleration force unit is always

in m/s?.

You can calculating acceleration by subtracting the final velocity from initial velocity for each
second.

When the buggy is moving straight and on a flat plane, it will be much easier to increase the
speed or velocity and the mass gives extra grip and stability.

14




10.2 Gradient curve

Gradient vs Time /S
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Figure (15) (Ehabco, 2018)

B9
The figure shows the curve of the angle of gradient it, %urve depends on the height and
distance of the incline/decline. It also depends the amount of power that can be made
available to the buggy when climbing, the figures used must be reasonable, for example
first climb is 6 meters in height and its distance is 50m long, the equation to calculate the
angle is;
O = Tan~! -1
Distance
You can use the same equation to calculate the angle of decline, however the value for rise
becomes the value for the slope.

0 = Tan™t =222
Distance

The gradient angle while the buggy is moving straight and on the flat surface will be zero.

™

You will convert gradient from degree into radians by for example 30° X500 =0.52 Radians
10.3 Velocity curve

Velocity M/S Versus time /S

v
—
=
>
=
Q
L
o
>

Figure (16) (Ehabco, 2018)

As the curve shows the velocity start from 0 m/s*2 and end at 0 m/s*2, that means the body
of the buggy starts to move from inactive to active movement, the velocity change depends
on the direction and speed, or change in both, it is important to understand that when you're

15




cornering the velocity of your buggy will change, always the velocity of any object is not
fixed in a specific constant velocity.

10.4 Aerodynamic curve

Pa -Aerodyna / N VS Time

=
—
=
E
o
c
>
©
o
e
aQ
=

Figure (17)

Aerodynamic effectiveness is the research and study of the characteristics of air movement
between the buggy and the air, it shows the manner of air when it's flowing around the buggy
as a structure.

Aerodynamic is in regards to the objects shape if it looks like a circle, rectangle or triangle and
other shapes, changes the effect of aerodynamic resistance and can produce extra harmonic
motion for the solid object, in this case, the buggy.

You will calculate the Aerodynamic by this equation

Famg = ¥2 P V2 Cp A

deg = drag in Newtons
p = density of air in kg/m?®
V = velocity in m/s

C, = drag coefficient

A = frontal area in m?
(endurancenerd.com, 2018)
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10.5 Rolling Resistance

RR/ Nvs Time
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Figure (18)

To calculate the rolling resistance coefficient it is dependent on the surface material, some
road surfaces are made of concrete and other is asphalt, the force friction is important to to
see what the grip and buggy stabilities are, you have to use different surfaces for example
when it is asphalt rolling resistance it will be low, when the surface is muddy or loose sand it
will be high, as can be seen in the graph number 10 to 15 also look at 17 to 21, so the mix
surfaces will give extra knowledge to see different styles of curves.

11. Power Averages =11

(+) & (-) Power / w averages graph

p / w Averrages

Avergies in time

Figure (19)
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12. Buggy power

It is the limit of variable change in the energy system while engine performance in a road
circuit,

First of all, you have to convert the power from HP to KW, for extra flexibility to manage to
find the positive and negative power averages, negative power is due to slowing down and
breaking which means the power of the engine will be negative.

When the energy is entering such as in deceleration or steering and breaking the power will
be negative, when the energy is leaving the system, the power will be positive for example if
acceleration.

To calculate the power averages you have to multiply total tractive force /N time’s velocity
m/s, total tractive forces consist of acceleration, rolling resistance, aerodynamic, gradient.

(quora.com, 2018)
13.Track Circuit

Figure (20) (Ehabco, 2018)

To design the track it is much more beneficial to gain a lot of solid works experience, as the
figure shows the green arrows in the direction of the buggy from the beginning until the end,
the red arrows show where buggy is climbing the height, and the other places are slope
areas.

18




14. Final track circuit on solid works
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Figure (21) (Ehabco, 2018)
The circuit is 270 m long and the width is 35m, total climb = 18m the ground of the circuit is
a mixture with different sort of concrete, asphalt, mud, lose and wet sand.
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15. Climbing Position

- ai- olling Resistance
: _' — olling Resistance Coefficient

Figure (22) (Ehabco, 2018)
the resistive forces against the body which necessarily rely on the engine size, power, and
all the specifications.

16. Slope Position

Increasing acceleration

ncreasing velocity

Siope Angl’

Figure (23) (Ehabco, 2018)
As the figure shows, the buggy, during a decline, will receive a positive net force applied to
it due to gravity and will increase the velocity and the acceleration force to give extra power
to climbing the next stage of the circuit.

20




17 Conclusion

This project has a lot of advantages which increase the personal skills such as
searching and reading reference materials to find the source of acknowledgment.

It helps transfer skills for life and professional practice, which helps you to be a
creative person, use a new information and helps invent useful new things that can
be applied universally, all the world needs this sort of development such as vehicle
dynamics, which you looked at vehicle speed, gradient, rolling resistance and
aerodynamic.

Different averages of the buggy power require an understanding of what the negative
power and total power needs are in order to climb. Driving processes on different
rolling resistance coefficient rates (road surfaces) require different power increases
to the buggy enable it to cope with varying surfaces and gain an advantage in the
race circuit.

All this needs a lot of calculation and that results making the brain cells work hard

and actively. -
Awk. (]
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Series Hybrid

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

Please see the feedback comments in the text and the
sections in the Rubric.

You will need to correctthe errors in the areas indicated
before starting the next part of the assignment.

Itis important that you have a suitable graphs of tractive effort
and power againsttime. You need to determine the maximum
tractive effort and average +ve power as this will form the
basis for the next part of the assignment.

If you have any questions or require clarification on the
feedback please contact me, | will be happy to go over your
submission with you.

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

QM Awk.
Awkward:

The expression or construction is cumbersome or difficult to read. Consider rewriting.

PAGE 6




PAGE 7

Comment 1

Please just select the important specifications and put themin a table.

PAGE 8

Comment 2

What is SSD ?

Comment 3

height x width

PAGE 9

Comment 4

There is not a requirement to include all of these downloaded pictures.

PAGE 10

Comment 5

Just stating the equation would be fine.

PAGE 11

Comment 6

The eqn and the table are enough, no need for all the pictures.

PAGE 12
QM Awk.

Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment
It is important to consider the amount of available grip, especially on these low mu surfaces.
However have you considered it? These example below with a mu of 5 is unrealistic..

PAGE 13

Comment 7

This diaaram is simplistic and does not add onto earlier comments.



PAGE 14

i Comment 8

What is this picture telling the reader?

QM Sp.
Spelling error
Additional Comment

peaks

QM Awk.
Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.

PAGE 15

’ Comment 9

the curve shows the resistive forces.

PAGE 16

PAGE 17

’ Comment 10

You should plot the total tractive resistance.

’ Comment 11

The reader does not understand this graph.

PAGE 18

PAGE 19

’ Comment 12

An interesting use of solid works to create the track. upwards slopes appear rather steep.

PAGE 20

PAGE 21




QM Awk.
Awkward:
The expression or construction is cumbersome or difficult to read. Consider rewriting.
Additional Comment

The conclusion is rather confusing. You should summarize the finding for peak tractive effort,
peak power and find the average power. Check your finding and make comments.

PAGE 22

PAGE 23

PAGE 24




RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE 0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29% Little or no evidence of reading. Views and findings unsupported and non-
() authoritative. Referencing conventions largely ignored.

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

0) 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 60-69% Engagement with a wide range of literature, including sources retrieved independently.
(0) Selection of relevant and credible sources. Generally sound referencing, with no/very
few inaccuracies or inconsistencies.

EXCELLENT 70-79% Engagement with an extensive range of relevant and credible literature. Consistently
0) accurate application of referencing.

EXCEPTIONAL 80-  Exceptional engagement with an extensive range of relevant and credible literature.
100% High-level referencing skills consistently applied.

©)

K&U 0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29% Major gaps in knowledge and understanding of the basic underlying concepts and
(0) 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 principles

49% 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
0) understanding of the field of study but lacks depth and/or breadth.

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



EXCELLENT 70-79% Excellent knowledge and understanding of the basic underlying concepts and
0) principles of the subject.

EXCEPTIONAL 80-  Exceptional, detailed knowledge and understanding of the basic underlying concepts

100% and principles.
0)

COGNITIVE 0/0

Cognitive and intellectual skills (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.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying
0) 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. Ideas 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

(0) 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
0) and quantitative data, with minor errors. An emerging ability to use evidence to
support the argument. Mostly valid arguments and logical judgements.

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

EXCELLENT 70-79% 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 80-  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.
PRACT ICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little
0) or no appreciation of the context of the application. Very weak evidence of different
approaches to problem-solving in particular contexts.



UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques

30-39% but without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular
contexts.

SATISFACTORY 40- An adequate awareness and mostly appropriate application of basic methods,

49% materials, tools and/or techniques. Basic appreciation of the context of the

) application. Can identify problems in particular contexts and propose basic alternative
approaches or solutions though there may be errors.

GOOD 50-59% A good and appropriate application of basic methods, materials, tools and/or

0) techniques. Clear appreciation of the context of the application. Good evidence of
different approaches to problem-solving in particular contexts and proposes mostly
appropriate solutions.

VERY GOOD 60-69% A very good application of a range of basic methods, materials, tools and/or

0) techniques. Very good consideration of the context of the application. Very good
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCELLENT 70-79% An advanced application of a range of taught, basic methods, materials, tools and/or

(0) techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and
proposes appropriate solutions.

EXCEPTIONAL 80-  Exceptional levels of application and deployment skills in particular practical contexts.

100% Outstanding identification of problems in particular contexts and formulation of
(0) wholly appropriate, thoughtful solutions / different approaches.
SKILLS PROF P 0/0

Transferable skills for life and professional practice (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.)

FAIL 0-29% Work is poorly structured, disorganised, inaccurate and/or confusingly expressed.

(0) 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  Work is poorly presented in a disjointed manner. It is loosely, and at times

30-39% incoherently, structured, with information and ideas often poorly expressed. Weak

(0) 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.

SATISFACTORY 40- Mostly ordered presentation and structure in which relevant ideas / concepts are

49% reasonably expressed. Work may lack coherence and/or accuracy in places. Can work

0) 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.



GOOD 50-59%
)

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.

VERY GOOD 60-69% Work is accurate, coherent, fluent, well-structured and organised. Can work

©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

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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