


























TO WHAT EXTENT DO AERODYNAMICS HAVE
ON THE PERFORMANCE OF CARS?

 Aerodynamics. What’s the first thing that came to your mind after seeing this word?
Is it an image of an aeroplane soaring through the sky, kept afloat by nothing but air?
Or perhaps a Formula 1 car, taking a corner at high speed with no issue whatsoever?
Regardless of what you were thinking of, there is no denying that aerodynamics plays
a significant part in our everyday lives, especially when it comes to vehicles.

 

By Arion Hui

Year by year, the performance of cars has been increasing, and the many innovations
that have occurred within the aerodynamic sector in recent times has only added to
that. To put it simply, aerodynamics is nothing more than the science of reducing
drag. What is drag you might ask? Essentially it is the force that your vehicle will be
subject to when it is trying to move through the air. This force always acts against
your direction of movement, meaning that in order to go faster, the vehicle must use
more fuel and power to overcome that force. Automotive engineers use something
called a drag coefficient (Cd) to measure how much drag will act on a certain vehicle.
A low drag coefficient means that the vehicle is more aerodynamic than a vehicle
with a higher one. Typically, cars nowadays will have a drag coefficient of around 0.4,
with some cars like the Tesla Model S reaching 0.24. 

This is one of the reasons why the Tesla is able to travel such large distances on
battery power alone. A more aerodynamic car will have a more streamlined shape
with a smaller surface area at the front, enabling it to cut through the surrounding air
easier. This happens because there is less area for the air particles to collide with the
car to slow it down, thus reducing the drag force. This will allow it to use less fuel and
power when compared to a less aerodynamic car to reach and maintain the same
speed. The drag force is also proportional to the velocity of the vehicle squared,
meaning that if the vehicle is moving twice as fast, the drag force will be 4 times as
large.  



BY Looking at the speeds that an F1 car reaches, you would be forgiven if you
thought that they had extremely low drag coefficients, but this is actually not the
case. The Cd of F1 cars are relatively high, ranging from 0.7 to 1.1, depending on
the setup that is applied to the car. This is a result of the high amounts of
downforce required for them to be able to take corners at high speeds. The
engineers strive to create a design that maximises the amount of downforce, while
also having minimal drag.

Speaking of downforce, this is another area in which good aerodynamics can help
immensely. To truly understand what downforce is, we need to look to the skies.
The way that cars are stuck towards the ground follows the same principle as how
planes are able to stay in the air. Looking closely at the wing of an aeroplane, the
top part of the wing is curved more than the bottom part. 

 

Since the top part is curved more, the air travels a greater distance than the air
travelling along the bottom, meaning that the air going over the top of the wing will
be travelling at a higher speed. This is according to Bernoulli’s principle which
states that an increase in the speed of a fluid occurs simultaneously with a
decrease in static pressure or a decrease in the fluid's potential energy. This
results in there being a lower pressure area above the wing and a higher pressure
area beneath it. The pressure difference causes lift and is what keeps planes in the
air. To keep cars grounded, a wing is mounted upside down. This creates
downforce and will provide the car with better grip, significantly increasing
cornering speed and handling. The most common way that this is applied is
through the use of a fixed wing.

  .

FLOW OVER AN AIRPLANE WING



Evidently, a car that has good aerodynamics will have significantly better
performance compared to one that does not. But aside from performance gains,
there are also gains in fuel efficiency, a reduction in cabin wind noise, and can even
help reduce the temperature in the brakes. The aerodynamic sector continues to
make breakthroughs all the time and we’ve seen the likes of active aero being
introduced into more and more vehicles. With electric cars now becoming more and
more mainstream, there will be vast amounts of opportunities for manufacturers to
make gains in this sector in the transition into this new era in the automotive
industry.
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CRUDE
OIL
By  Meenaksh i  Narayanan  [11H2 ]  

WH Y  I S  

Crude oil, a thick, sticky, black liquid that is found under
the ground and in the sea is an important source of fuel
and accounts for a third of global energy demand. It is
used for everything from transport to cooking to heating
and thus is an integral part of everyday life. There is
only a finite amount of proven crude oil reserves and
some estimate it can run out by 2067. While renewable
energy is replacing crude oil at a fast clip, the question
is, is it fast enough?

Crude oil is made up of the remains of organisms that
lived and died millions of years ago - mainly plankton
which was buried in mud. Crude oil is also a complex
mixture of hydrocarbons and an important source of
fuel. Other useful substances made from compounds
found in crude oil include: solvents, lubricants and
detergents. 

Hydrocarbons are organic molecules that consist of
entirely carbon and hydrogen. We often use
hydrocarbons in our daily lives: for instance, the
propane in a gas grill and the butane in a lighter are
both examples of hydrocarbons. They are good sources
of fuel because their covalent bonds store a large
amount of energy, which is released when the
molecules are burned (when they react with oxygen to
form carbon dioxide and water). Hydrocarbons can be
obtained when crude oil undergoes fractional distillation. 

S O  I M P O R T A N T ?
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Fractional distillation separates a mixture into a number
of different parts, called fractions. A tall fractionating
column will be fitted above the mixture, with several
condensers coming off at different heights. The column
is hot at the bottom and cool at the top. Substances
with high boiling points condense at the bottom and
substances with lower boiling points condense near the
top. Longer chains of hydrocarbons with very high
boiling points will immediately turn into liquid and are
condensed at the bottom of the column. Shorter chains
of hydrocarbons with low boiling points will rise up the
column and will be condensed near the top. The
different fractions will condense at different heights
according to their chemical properties (viscosity,
volatile, colour, melting/boiling points) and will be
condensed into liquids.

The different liquids that are collected are known as
fossil fuels. There are six types of fuels produced,
refinery gases, gasoline, kerosene, diesel, fuel oil and
bitumen. Refinery gases are used for domestic heating
and cooking. Gasoline is a very integral part of our lives
as we need it for our cars. Kerosene was once also a
crucial fuel, but since the airline industry has taken a
huge toll over the past two years, due to the
coronavirus pandemic, major fuel companies are now
converting it into gasoline. They do this because
gasoline is more in demand. Diesel is used as a fuel for
some cars, lorries and buses. Fuel oil is used in ships
and power stations. Bitumen is a thick substance that is
used in some countries for roofs and roads. 

As we progress into the future, supplies will tighten and
fuel prices will increase further. We've already felt the
ripples from the recent rises of commodity pricing. And
as demand from developing nations combines with an
ever dwindling supply - the global economy will soon
begin to feel the squeeze. So what does the future
hold, no one knows. Obviously, we must find
renewable energy solutions, but for them to become
our major energy supply is a long time away and crude
oil will remain an intricate part of our society.

We can wish for it, we can dream of it, but it will never
be, crude oil is not renewable, and therefore in time it
must be realized that there will be no crude oil.
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MIMOSA
PUDICA

How do Mimosa Pudica plants close (and open back up again) their leaves when
you touch them?

What is the Mimosa Pudica plant?
The Mimosa Pudica is a plant that
thrives in tropical conditions with a
special ability: it can MOVE.

When an animal tries to eat the plant, its
leaves fold up and its branches droop.
This is to make hungry herbivores think
that the plant is dead or in the process of
dying, or it will think that the plant is
another animal or insect in disguise so
that it will find a different, tastier plant
to eat.

How does this happen?
When the plant is stimulated, a sort of
electric signal is created, similar to the
ones nerve cells receive, and passed on
to other parts of the plant.

Mimosa Pudica store water in special
cells in their leaves called vacuoles.
When it ‘feels’ something touching it,
special motor cells called
mechanoreceptors at the base of each
leaf move first all of the potassium, then
all of the water out from itself. 

This is because when there is a lot of
water pressing on the walls of the cell,
the cell is rigid and hard. When there is
not a lot of water in the cell, then it is
soft and droopy. Since these cells are on
the base of the leaf, the entire leaf
droops. Then the signal branches to
other parts of the plant, therefore losing
the rigidity of the other leaves and
branches, causing them to droop as well.

However, the Mimosa Pudica needs a
lot of energy to open and close up their
leaves when they are touched, so if they
are touched constantly, that means that
they will learn to not open and close up
because at that point, opening and
closing up is a waste of energy.

By Vivienne Lee [ 08T2 ]

B I O L O G Y  &
B O T O N Y

https://plantsinmotion.bio.indiana.edu/
plantmotion/movements/nastic/mimos
a/mimosa.html#:~:text=In%20the%20sen
sitive%20plant%2C%20the,shaken%2C%2
0heated%20or%20rapidly%20cooled.&te
xt=In%20Mimosa%2C%20the%20mechan
ical%20or,cell%20at%20a%20high%20rate 
https://asknature.org/strategy/leaves-
fold-in-response-to-touch/

Sources:
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2.

https://plantsinmotion.bio.indiana.edu/plantmotion/movements/nastic/mimosa/mimosa.html#:~:text=In%20the%20sensitive%20plant%2C%20the,shaken%2C%20heated%20or%20rapidly%20cooled.&text=In%20Mimosa%2C%20the%20mechanical%20or,cell%20at%20a%20high%20rate
https://asknature.org/strategy/leaves-fold-in-response-to-touch/












































Eating a healthy balanced diet is one of the most
important things you need to do to protect your
health. 
By keeping a healthy diet you can prevent
yourself from:  

     Whole grain foods 
     A lot of vegetables and fruits 
     Protein 
     Dairy products 
     70% of water 
     Avoid anything with too much sugar in it

Eat a least 5 portions of a variety of fruit and
vegetables everyday 
Base meals on higher fibre such as food like
potatoes, bread, rice or pasta
Have some diary or some diary alternatives likes
soy milk
Eat proteins such as beans, pulses, fish, eggs and
meat
Choose unsaturated oils and spreads and eat
them in very small amounts

- Improving your cholesterol levels 
- reducing your blood pressure 
- Helping you manage your body weight 
- controlling your blood sugar 

What your diet should include

     Food groups in your diet

By Riley Wong 

THE IMPORTANCE
OF HEALTHY EATING
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