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Abstract:

This report has looked at converting the buggy from petrol to hybrid, this goes on to
talk about what a hybrid is and what components it consists of and what they do. A
brief description of the difference between a series and parallel hybrid is discussed.
The components that were used to convert the petrol buggy to a hybrid is shown and
the calculations used to work what's needed is in the report. The regenerative
braking is discussed and how it works and how its retrieves the energy from the
brakes. The fuel cell is mention and what inside is mention and a brief chemical
reaction is mentioned.
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2. Introduction:

This report is looking at the petrol buggy, part of the report is to convert the buggy
from its conventional petrol engine into a hybrid, and this will be a follow up of the
previous report when looked at creating a track for a petrol buggy to go round. Using
the information of the buggy to purchase the correct components to complete the
conversion, the conversion results will be show in a excel document by displaying it
in figures and graphs. Picking the appropriate components to match up with the
required specifications can be difficult depending on the buggy specifications.
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3. Literature Review:

Converting a petrol buggy to a hybrid, what is a hybrid? A hybrid is a vehicle that has
an ICE (internal combustion engine), as well as having this system it also consist of
battery and an electric motor, as result of this the hybrids are more fuel efficient and
pollute much less than if just had an ICE vehicle, When a hybrid vehicle is stationary
for example at a set of lights the vehicle ICE will turn of and all the auxiliary stuff will
still be on but powered of the battery, air conditioner will be powered of battery. The-
electric motor will provided enough power to get the vehicle moving again if more
power is needed the ICE will reengage and provide the power that is needed. By
having a hybrid vehicle some of the fuel saved comes from regenerative braking,
regenerative braking is allowing to catch energy from the brakes whilst braking and
turn it into electricity and store it in the battery, the power stored can be used later on
when the vehicle needs it. Regenerative braking uses an electric vehicle’s motor as
a generator to convert much of the Kinetic energy lost when decelerating back into
stored energy in the vehicle’s battery (Union of Concerned Scientists, 2019). By
having an electric motor mean the engine can downsize which means more
efficiency but by having a smaller ICE means less power, having motor combine with
an engine the power works out the same as if the engine had not been down seized.
Hybrid vehicles aren't more efficient there just less inefficient.

“No machine can be 100% as any transfer of energy will inevitably incur some
loss as heat, light, noise, etc. Efficiency of the regenerative braking process
varies across many vehicles, motors, batteries and controllers, but is often
somewhere in the neighbourhood of 60-70% efficient. Regen usually loses
around 10-20% of the energy being captured, and then the car loses another
10-20% or so when converting that energy back into acceleration, according
to Tesla. This is fairly standard across most electric vehicles including cars,
trucks, electric bicycles, and electric scooters. Keep in mind that this 70%
does not mean that regenerative braking will give a 70% range increase. This
isn’t going to bump your range from 100 miles to 170 miles. This simply
means that 70% of the kinetic energy lost during the act of braking can
turned back into acceleration later” (Toll and Toll, 2019).

+ Motor sends power to the wheels.

+ Motor controller controllers and regulates the voltage and how the voltage is
delivered.

¢ Engine powers generator which in turn powers the motor.

« Fuel cell if using this it converts potential chemical energy into electric energy,
the cell reaction inside are water, heat, and electricity. It uses H2 (Hydrogen
gas) and O2 (Oxygen) as fuel.

« Battery powers the motor if more power is need the engine will start and
power up the vehicle as well as the power out of the battery.
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Parallel Hybrid:

A parallel hybrid has an engine and electric motor that powers the vehicle together,
both these components are connected to the transmission. A controller in the
transmission determines when to operate between engine and electric motor, it turns
the engine on when needed which in turn moves the vehicle.

Series Hybrid:

A series hybrid consist of a electric motor which solely responsible for operated the
vehicles wheels movement, the petrol engine powers the generator or battery pack
which the drives the motor. The petrol engine does not power the wheels of the
vehicle directly this is known as a series hybrid. The transmission has a controller
which determines how much power is needed, which this works by requesting the
power from either the battery or generator (lake, 2019).
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4. Methodology:
Carry on from the previous spreadsheet some calculations needed to be worked out
to convert from petrol buggy to hybrid, to work out what components that was
needed here are some equations.

Tyre circumference: Two times Pi times tyre radius (2*Pi*tyre radius.)

Tyre radius: The size of wheel which is 14 inch diameter, into radius is 7 inch
convert to meters 0.1778m.

Rpm at wheels: Maximum Velocity divide by two times Pi times tyre radius
times sixty (max velocity/(2*Pi*tyre radius)*60).

Torque: Maximum acceleration force time tyre radius (Max accel force*tyre
radius).

Cumulative Jules: Average power minus power (average power-power)

Max acceleration force: maximum acceleration force (from Osec to 60sec
takes the highest value).

Final drive: required torque divide by motor torque.

The tyre radius is the first thing to calculate so can calculate the tyre circumference
which in turn then allows to know the RPM at the wheels. Can they work out
maximum acceleration force then can calculate the required torque once all this
calculated can then get the cumulative joules, the final drive was required torque
divide by the motor torque to give you the final ratio. After knowing these figures the
correct components chosen are below.
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This product was added 10 our catalog on Friday 27 March, 2015

Curtis 1238-6501 HPEVS AC-34 Brushless
AC Motor Kit - 72 Volt

[Motor]

rrice: $3,475.00

Available Options:

Single Shaft v

The AC-34 is an AC mofor that operates at 48-B0V. It can draw up to
550A producing up to 48 HP and 108 ft-lbs of torque. This ki

rks
2y well in me ized cars & lightweight vehi Features
include regenera braking as | as an idle function. At 72 volts, it
makes a safer low voltage system that will give you lots of reliable EV

miles

This kit includes:

HPEVS AC34 Mator

Curtis 1238-6501 Controller
35 Pin Connecto
Gigavac GV200-QA
12 Volt HV Relay
Curlis 840 Dash Gauge
SPST Menu Button
SPST Mode Switch

Wire Harness

Contaclor

Motor Face: B-Face

Motor Diameter: 8 960 Inches
Motor Case Length: 12.80 Inches

550A producing up to 48 HP and 108 ft-Ibs of to This kit works
very well in medium sized cars & lightweight vehic Features
include regenerative braking as well as an idle function. At 72 volts, it
makes a safer low vaoltage system that will give you lots of reliahle EV

This kit includes:
HPEVS AC34 Motor
Curtis 123 501 Controll
Pin Connector and %
Gigavac GV200-QA Conlactor
12 Volt HV Relay

840 Dash Gauge

SFST Menu Button

SPST Mode Switch

Motor Face: B-Face

Motor Diameter: 8 980 Inches

Motor Case Length: 12.80 Inches

Motor Shaft to Shaft Length: 14.8 Inches
Motaor Shaft to End Length: 14 8 Inches
Motor Type: AC Induction Brushless
Weight: 85 Ibs (38 5 Kq)

Max Voltage Input: &0
Terminal Stud Size: 5/16 Inch
Integrated Se :
Rated Torqu
Rated Power
Max RPM: 10
RPM Sensor: Yes

Drive End Shaft: 1 1/8 Inch With 1/4 Inch Keyway

Accessory End Shaft: Optional 7/8 Inch With 3/16 Keyway

Max Efficiency: 0.92

Thermal Cooling: Internal Fan

Max Temperature: 180 [ rees Celsius (356 Degrees Fahrenheit)
Matching Controller Included In Price:

2r and Temperature

Mote: Due to the excessive weight of moters additional freight charges
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Max Efficiency: 92%
Thermal Cooling: Yes, Chil Plate Sold Saparately
Warranty Period: 1 Yea

Fig.2 Motor controller

Matthew Perry

10




3 PZS 345L 24V 8KW TRACTION BATTERY

L. Tax: £911.00 Incl. Tax: £1.084.09

QTY: 4 _on. | [P PayPal Check out

Tha safer, sasier way to pay

™ ADDTO CART v = =

PRODUCT DOWNLOADS

=% Off Grid Europe Traction Batteries Catalogue (Size: 72

£ [w]els]o]mlin

DESCRIPTION SPECIFICATION DOWNLOADS REVIEW

Manufacturer Off-Grid Europe

Delivery Time Europe (E 7-10 working days
Battery Type Flooded Lead-Acld

Battery Vo

Cycles at 50% DoD

Cycles at 80% DoD No
Watt-Hour at C20 10837.68
urat C20

Warranty Length No

atC100 No

Fig.3 Battery

Commercially Available Fuel Cell & Related Products

Dutput Lt Product and System Efficiency Available Today?

Bloom Energy ES-5700 Energy Server  Power Generation 200 KW Baseload Solid Oxide Fuel Cel26'5™ 2 8' 7° x6' 9" All electric solid oxide fuel coll system B0+ Yes

E5-5400 Energy Server  Power Generation 100 KW Baseload Solid Oxide Fuel Cel15°6" x8'6" x5 9° All electric 308d onide fuel cell system EQ%e Yes

UPM-570

Uninterruptible

Power Module Power Generation 160 KW Bascload Solid Oxide Fuel Celd' 2 x 8" 7" % 6'9° Al electric solid oxide fuel coll system EO%e Yes

Compact, fully integrated rack mountable PEM fuel col
Back-up Power 302mm x 446mm x power module available in three power outputs 'y
Hydroganics HyPM XR Generation 45-12.5KW PEM Fuel Cell 813mm 8.5 ki and 125 kw 55% Yes
From 13.3"x9.8%x

HyPM HD Series Fuel BT t0374"x  Fuel cell power module for mobile and stationary

Cel Power Generation L5KW - 180 KW Fuel Cell 509°x27.2° applizations 51-55% Yes

HyPM Rack Series Fuel 787" x42.1"x fuel oell power for Altemating Current electric back up for

Cell Power Generation 10KW - IMW Fuel Ceill 23.6° data centers S5%e Yes

Fig.4 Fuel cell
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5. Results:

Cost
« Electric Motor $3,475,00
+« Controller $1,088,00 =11
« Battery £1,084,09 (May need more than one)
o Fuel cell (Not sure on price)

Look at the results can see that the buggy has 1.9Kw energy left over.
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6. Conclusions:

This report has looked at the conversion of the petrol buggy one of the bad points is
that it be too expensive to actually complete. If was to use a generator there was no
generator small enough so a fuel cell was needed. Converted to an electric buggy is
going more heavy and not very practical. Being an off road electric buggy trying to
keep it dry from the weather is going to be a challenge. The spread sheet had to be
altered to be able to find an appropriate electric motor. Due to the velocity not being
realistic. Which give me unrealistic required torque figure, by smoothing out the
velocity the torque will lower which helped improving finding the components.
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buggie conversion

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

Instructor

Hello Matthew. You have made a reasonable attempt
at the assignment. More comparison of
motor/controller options was expected. Calcs for
power requirements due to effcicency are a little
suspect. Energy flow on and out of the battery pack
is not clear. If you have any questions or require

/1 OO clarification don't hesitate to contact me.

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

’ Comment 1

This is not the best selection to use. You should pick out the relevant sections, eg and not talk
about aircon etc.

’ Comment 2

What problems are associated with KERS in this application?

PAGE 7

, Comment 3

This paragraph not required of this part of the assignment.

PAGE 8

’ Comment 4

Don't forget to check the speeds required too.

Qo Comment 5



Ideally you should show the calcs and results here.

PAGE 9

@ Comment6

Max power is about 12 kw. your motor is capable of 48hp at 72v, so about 32 hp at 48v. So a
little large.

PAGE 10

® Comment7

In you efficiency calcs on the spread sheet. Surely the motor input kw and controller output
must be the same?

PAGE 11

@ Comments

You should show the calcs of energy into and out of the battery pack. You should plot the
graph. This is a large battery. How can you legitimise it's selection?

@ Comment9

You should supply more details on this product, ideally in an appendix.

@ Comment10

Where does the 95% efficiency for the fuel cell come from? What is you selected hydrogen
storage solution?

PAGE 12

@ Comment11

You will need two to get your 48V.

o Comment 12

The reader does not understand this comment? Kw is power.

PAGE 13

@ Comment13

This graph is kjs in and out of the battery. It should be a cumulative graph.

PAGE 14

! Comment 14

| am surprised that there was not a 2kw generator available?



PAGE 15

PAGE 16




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.

)

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

) 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 60-69% 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

0) 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

) 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
) 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.



	buggie conversion
	by Matthew Perry

	buggie conversion
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor


	RUBRIC: NEW BACHELOR'S RUBRIC 0 / 0


