No part of the candidate evidence in this exemplar
material may be presented in an external assessment
for the New Zealand Scholarship award.
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Car crash are the major reasons cause bicycle accident, biking
without a good front and back light will cause other road users
not able to see the cyclist easily, especially in raining day, foggy
day or nighttime. This will put the cyclist on risk of accident.
High humidity in winter and raining day will cause a decrease in
visibility. The cyclist will face a challenge of the handlebar and
pedal will be more slippery. There will be less friction between
the road and the tire, reduced the grip cause the bike more
difficult to control.

A heavyweight bicycle will take more energy of the cyclist in
long-distance biking or climbing up on a hill.

Incorrect size bike and uncomfortable seat for cyclist in long-
distance travelling might evoke neck pain, back pain, or knee
issues.

The danger can come from the road itself, riding in a poor state
road with potholes will cause a serious issues. Passing through
the potholes with a high speed might cause a danger to the
cyclist.

What issues is
cyclist facing?




Ergonomics

Ergonomics is concerned with the fit between the
user, product, and environment. It is necessary
to prevent repetitive strain injuries and make the
user feel comfortable using the product.

During the cycling there are five-point
contacts with the bike; two grips, two

‘ pedals and the seat. The height of the seat

| determines the strain on arm and wrist, * " T s vom

also the pedal efficiency. The most ey iy L
suitable height of the seat should be . ! ]
slightly higher than handlebar and allows; \
the arm and wrist on the minimum
pressure, the knees coming parallel to the
ground at their maximum height, and the
legs should be just straight at the bottom
of the loop of the pedal. A full rotation on
pedal should be easy, comfortable and
natural, while keep the center of gravity
over the middle of the bicycle. The body . -
should be approximately 15 to 30 ° angle — L, .
to the horizontal, and 90 ° to the arm. )
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Leopard have excellent
_leaping ability

Suspension system countervail
the shock and bumps.

leopard's leg can
bend, compress like .
spring to reduce impulse —

Full suspensions is very
impctant to Mountain bike

BICYCLE SUSPENSION SYSTEM
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Chain-less
Driving system

How Does
The Rear
Wheel

Using bevel gears s
and rotating rod The other end

Connect to pedal

Replaced Chains
-More Durable

Two bevel gear connecting
Big internal gear on wheel
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Tgre Matevial

| have chosen solid tyres for my bike.
Solid tyres have a reputation for
being slow, heavy, uncomfortable,

but using microcellular rubber
overcomes this issue. It has benefit of
puncture resistance, which perfect
for situation like mountain cycling.

~will be puncture

Bu+jl Rubbey
~Usally used Lln *erij

Casing , HlexibleR. Good
Vibration dqm?cr.

Rim Matevlal

| has chosen Carbon fibres as

the material for my bike rim,

but carbon fibres tends to perform
poorly in wet and long descent situation,
which normally see in mountain cycling.
To solve this problem, | decide to use an
existing approach of carbon fibre

bike rim which a surface of aluminium .

Stee ' Carbon Fiber







Light is necessary for night
cycling; | want to design an in-
built light for my bicycle light. It
will integrate with the design of
the bike instead of separate

' N T l l E from the bike.

There are 2 »——
many different
types of Bike
front and rear
.ﬂ HOTSPOT

| Most of the

existing bicycle
light are o
e)(ter.nal Lzl - - Front light are usually
hanging on the S white and rear light are
- L |
- bike. usually red
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Aerodynamics

Aerodynamicis a sub-field
of fluid-dynamics.
Aerodynamicsis about to
overcome the air
resistance. When an
object is moving, the air
particles will slam into the
object and creates a drag
force. When a bicycle is
riding faster than 30-km/h,
90% of the power goes
into overcoming air
resistance.

Automotive aerodynamic
designs reduce the air
resistance by reduce the
frontal area to minimalize
the differencein pressure,
is allow the air to flow
smoothly, also creates a
downforce that can
improve the traction and
cornering abilities.







side vents on sports car
allows the air to flows through

Helps to cooled
the engine and

decrease air
resistance

' The airflows push the bike on both side, physically assist
¥ ol the bike riding in straight lines without much control needed

/
/

The airflow
converge
like a zip

=

AERODYNAMIC- SIDE VENTS
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AESTHETICS

Minimalizing unnecessary elements

slimmer & lighter

horizontal lines

Reduce useless
lines and elements, _
form follows function Vi




The seatpost iz also connected
ta the main frame by screw.

o

The saddle and the seat post
is connected by a screw

The connecting of pedal set
and the pedal to the main
frame of the bike.
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b . ] | decide to use a type of sleel called Chromply Steel, it is lighter
Titanium is one of the than regular steel, mare flexible than aluminium , more cost affiacient
longest lasting, most than titanium and the perfect material far bike. it is resistance to
expensive,strnngest oxtreme temperaturc. it also manintian similat strength as steelm this

: translate to sleeker frame, faster speed and comfartable maneuverability.
and most RXpensive Chromaly sleelis naturally shack-absarbenl instead af adding bulky

frame material. Many shocks to your frant wheel, or worse, jettering along withevery bump
. amd erack aleng the way, the frame itself catches upleasant read vibratian.
cyclist and expert feel ¢ ! g

that it combine the best
characteristic of all the
other frame material. It
is as comfortable as steel

I decide to use aluminium
as it is the lightest frame
material. the fork will be
stiff and light using the
aluminium, it is also easier
to shape into the form.

Carbon fiebr is a relatively
and unique because it's not
a metal. It is a fabric that's
impregnated with a glue
called resin that allows
shaping and joining the
material. Carban frames
are extremely light, stiff
and durabla. It's greatest
advantage is that can be
manipulated essentlially in
endless way.

Aluminum is the lightest
frame material, even
lighter than carbon and
titanium. Aluminium frame
is great choice for racing
and time trialing. unlike
steel, it won't rust.
Aluminium fork are stiff
and light, and can shaped
aerodynamically. They also
offer excellent compliance
for comfort on rough roards.

The most traditional frame
material, many types of
steal tubing are avaliable
and the material is easy to
bend and shape. It's plenty
strong and it also absorhs
shoch to soften rough road.
Steel forks ar heavier than
those built of lighter material
suck as aluminum and carban
fiber.




Curve Lines

from the body lines of leopard

Suspension

like the leg of leopard
bends when landing

Ergonomics
Handles

switch between narrow
and wide position.




SUMMARIES

It is suitable for both mountain and road cycling. The ergonomic

handle is modelled from the actual human hand data. The
size and the proportion of each part are precisely calculated
and considered to ensure the comfort of long time riding. The
handle can switch from wide to narrow for road cycling and
mountain cycling. The bike's frame is hollowed, with honey
cone ventilation reducing the air resistance while preventing
rocks from stuck inside the bike frame. The horizontal cuts on
the frame are designed for better aerodynamics, with a bionic
front-wheel suspension inspired by the leopard landing motion.
The unique design of the rear-wheel abandoned the traditional.
It bikes design and uses bevel gear for driving instead. It is an
extraordinary modern bicycle that fits the new era of industrial

design for everyone who loves cycling.

SPEED
STABILITY
SAFETY

EVALUAT!

I‘ ‘ A
MEETING THE SPECIFICATIONS

-Flow & Minimalistic appearance that contains modern
aesthetic appeal.

-Using material such as microcellular rubber, carbon fibre,
and switchable handle suitable for the different cycling
environments.

-Accurate proportion and ergonomic handle for comfort.
-Hollow frame and lightest material-aluminium to control the
weight and ensure durability.

-Contain two headlights and two rear lights for safe nighttime
cycling.

-Bionic shock absorber and suspension system.
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