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INTRODUCTION

Throughout this report a hybrid solution for a off road buggy will be conducted, this will consist of a bill of
materials, detailed parts selection followed by a recommendation on how it is done.




1.0 RESEARCH HYBRID TECHNOLOGY

Hybrids which are not able to rechargers from an outlet aren’t really considered to be electric vehicles by
the market. This is because they rely on gas or diesel to charge them back up. (scientists, 2017)

In a traditional hybrid vehicle, you have a complete electric car. It includes an electric motor to
provide all of the power to the wheels, as well as batteries to supply the motor with electricity. Then
you have a completely separate gasoline engine powering a generator. The engine is very small --
perhaps 10 to 20 horsepower -- and it is designed to run at just one speed for maximum efficiency.
The purpose of this small, efficient engine is to provide enough power for the car at its cruising
speed. During times of acceleration, the batteries provide the extra power necessary. When the car
is decelerating or standing still, the batteries recharge. This sort of hybrid car is essentially an electric
car with a built-in recharger for longer range. The advantage is that the small, efficient gasoline
engine gets great mileage. (Anon., 2016)

Integrated power electronics Battery pack

S-speed
manual transmission
S.speed & avtomated clutch

manual transmission
& automated clutch Electric machine

Figure.1 Hybrid Drive system




2.0 RESEARCH - AC & DC MOTORS

There are two main motor types which can be used when converting any vehicle to a electric or
hybrid drive system one being a DC motor and the other being an AC motor, both have various
benefits and below in a table will discuss both elements.

AC motor

Advantages

Lower power
demand

¢ Minimal
maintenance

¢ Lower horse power
control

(Guide, 2018) , (Propulsion, 2017)

Disadvantages

Cost more
than DC

Back EMF
opposes
supplied EMF

Emits EMR so
wires need
insulating and
shielding
Frequency
must be sent
to consumer
at 50 Hz

DC Motor

Advantages

Higher starting
torque

Quick starting
and stopping

Easy reverse

Easier to

control

Variable speed

Disadvantages

Increased operation
and maintenance cost
due to presence of
commutator and
brush gear

Cannot operate in
explosive and hazard
conditions due to
sparking occur at brush (
risk in commutation
failure)

As the buggy uses low speed high torque operation when undergoing various hills an AC motor would be
a better idea as we can see from the table that it can have a much lower power demand, it also has a lot
more less maintenance than a DC motor which means that the director of the company will not have to
worry much about routine maintenance. Even though these points are good the only issue is that the
initial upfront cost is greater than the DC motor.




2.0.1 RESEARCH — MOTOR AND CONTROLLER
Motor - 7.5 kW/15 kW AC Induction Low Speed Motor
Price - £1,625.00 B4

Source - https://www.everything-
ev.com/index.php?main_page=product_info&cPath=65 77 97&products id=280

e s
L= F=rh This AC induction motor is perfect for a large amount of

; stall torque and lower speed output. This means that when
the buggy is approaching a hill climb it can run a slow speed
[ g output and be able to produce a high amount of torque to
71N J enable to buggy to climb. This motor is rated up to 1000Kg
T3 ’J_l with a 7.5Kw Output which the buggy sits with a total mass

— including drivers of 389Kg, and our average power of
4744.70W which is around 4.8Kw.

o

Figure.2 AC Induction Motor

(Propulsion, 2017)

This motor is rated at 1 hour and the peak power with a 80V battery is rated at around 7.5kw to 15Kw and
around 295A Peak from the battery. This motor has a built in cooling fan and has a aluminium heatsinking on
the exterior of the case. With a suitable controller the torque can be tailored to archive a very uniform curve
and to suit the exact needs of the company (Propulsion, 2017).

Controller - 96V 650A AC Motor Controller Package
Price - £3,054.00

Source - https://www.everything-
ev.com/index.php?main_page=product_info&cPath=65 101 125&products id=483

Figure.2 shows the AC motor controller. This controller is fitted
o perfectly to the motor chosen above and can be used with either
Everything-Bigoq, direct drive or gearboxes. The controller is supplied with a
suitable fitting kit which included armoured cable and a throttle
potentiometer and a compatible lead in which a software can be
installed on the computer to programme the controller
accordingly.

Figure.3 AC Control Module

(Propulsion, 2017)




2.0.2 GENERATOR AND BATTERY

Battery
Make — Odyssey 12v 44ah pure lead- tin dry battery

Link - https://www.everything-
ev.com/index.php?main_page=product info&cPath=65 128 69&products id=374&zenid=eh49ajcvj
cpg8ntc2pjvvhbod5s

Price - £180

This is the battery of choice, it is an Enersys odyssey 12v 44ah
lead acid battery, | chose this as it is able to cope with very high
discharged. It is able to run 825 amps for 30 seconds also which
suits my motor. 6 of these will be used in a parallel link in order to

get 72v to power my motor and controller for the buggy’s electric
system.

(s zme Dimensions (approx): Length 200mm; Width 169mm;
Height-Body 185.1mm; Height-top of terminals 172.7mm;
Stud Terminal 3/8"-16 UNC Thread; Weight 17.4kg
(Propulsion, 2017)

Figure.4 Battery
Generator
Make — Clarke G720 Petrol generator &1

Link - https://www.generators-direct.co.uk/camping-and-caravan/clarke-g720-petrol-
generator?gclid=CjOKCQjwyoHIBRCNARIsSAFjKJ6B9s_59r)Msle_iyXE-
oybQ9XgXTEiroKdl1a717Z51_R3zf90cKyAaAoOHEALw_wcB

512

Price -£155.99

By using an external generator for the batteries,
when the buggy is at stationary the user can simple
: switch on the generator and motor the voltage by a
= — digital gauge so when the batteries are nearly
W Llarke /1y cenenaroy r s charged the generator can be switched off. Are
o — generative braking system can also be used to
charge the batteries but this would not be enough to
charge all

Figure.6 Generator




3.0 BILL OF MATERIALS

COMPONENT PRICE
BATTERY £960
MOTOR £1,625.00
CONTROLLER £3,054.00
GENERATOR £155.99

Total cost = 5,794.99

These components have been selected by cross referencing back to the excel spread sheet to make
sure that they are suitable for the use of converting the buggy to a hybrid solution. As mentioned
above the only issue for this set up is that you have to manually kick the generator to charge the
batteries even though this can be done when stationary it might not be adequate for the company’s
needs, the alternative would be put a different engine in the buggy vehicle which would be able to
run an alternator this way when the engine is running the batteries will always have constant
charging, this would aid in the life expectancy of them.

With the controller that will be run a custom set up will be able to be used in order to get the correct
torque for when the buggy exactly needs it as the controller is able to produce a high peak torque at
a very uniform curve as if we had peak torque at low rpm it would make the buggy unstable. By
doing this and running a custom set up it will let the buggy gain tractive effort throughout all roms.
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Hybrid Part B

GRADEMARK REPORT

FINAL GRADE

/100

GENERAL COMMENTS

Instructor

Hello Jack. Your selection of Motor and controller is
ok. However there is inadequate evidence for the
selection of the battery pack and genset. Graphs are
missing. There is no discussion/ calcs for the final
drive. If you have any questions or require
clarification don't hesitate to contact me.

PAGE 1

PAGE 2

PAGE 3

Comment 1

Where is the content list and page numbers etc?

PAGE 4

Comment 2

You should introduce the problem and summarise findings from your previous part of the

assignment.

PAGE 5

Comment 3

This has little relevance to the assignment. It is just a quick cut and paste.

PAGE 6

Comment 4

What are the torque and speed characteristics for the motor?

Comment 5

Where are the calculation for the final drive ratio selection?

Comment 6



PAGE 7

The motor and controller package appear to be suitable.

Comment 7
Component specifications should be in the appendices.

Comment 8
Where are the calculation for the effciencey of the components?

PAGE 8

Comment 9

Where is the graph showing the energy in and out of the battery pack? How can you find the
capacity required?

Comment 10
They should be connected in series to get the required voltage.

Comment 11

Where are the graphs? Where is the calculation for average power at the wheels and at other
areas of the powertrain?

Comment 12
This genset is 720 watts and yet your average power is greater. How did you select this?

PAGE 9




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

) 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.

0)

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 60-69% 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

0) 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

) 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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