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Abstract : Kinetic Energy Recovery System 
(KERS) as the name suggests deployed to 
recover the kinetic energy lost during 
Braking. We plan to implement a Mechanical 
KER System in a Bicycle equipped with a 
Flywheel to store the energy during Braking 
and release it to help propel the rider when re-
starting. The rider can charge the KERS 
(Flywheel) when slowing down or going 
down the hill and boost the Bicycle 
performance during accelerating or going up 
the hill.
Index Terms— Kinetic Energy Recovery 
System (KERS),         Flywheel Energy 
Storage (FES) 

I. INTRODUCTION 

A flywheel is an energy storage device that 
uses its significant moment of inertia to store 
energy by rotating. Flywheels have long been 
used to generate or maintain power and are 
most identified with the industrial age and the 
steam engine. In one sense it can be thought of 
as a rechargeable battery that store energy in 
the form of mechanical energy instead of 
electrochemical. Flywheels have been 
gaining popularity as a possible replacement 
for chemical batteries in vehicles, but until 
last year there was no record of a flywheels 
being used to increase the efficiency of a 
bicycle.

II.  MOTIVATION 
In 2011, Maxwell von Stein, a student at 
Cooper Union, added a flywheel and a 

continuously variable transmission to his bike 
for his senior project.1 He used a car flywheel 
he found that weighs 15 pounds. His idea won 
him the Nicholas Stefano Prize, which is 
Cooper  Union 's  award  for  super ior 
mechanical engineering design. He also 
gained quite a bit of notoriety on various 
biking websites and was featured in NPR's 
weekly segment, “Science Friday.”2 This idea 
of adding a flywheel to a bicycle is very 
appealing because it can increase the 
efficiency of what is already considered a very 
efficient machine. The only concern with Mr. 
von Stein's design is that his flywheel is very 
heavy. It was made for a car, so an extra 15 
pounds would hardly be significant in such a 
heavy vehicle. However, when 15 pounds are 
added to a bike it makes a significant 
difference in the additional work it takes to 
accelerate the bike. Mr. von Stein estimated 
that the additional weight adds about ten 
percent more weight to the system, and he also 
estimated the peak efficiency gain from his 
flywheel is ten percent. This means at its peak, 
the flywheel is only making up for the 
efficiency lost by its additional weight. If the 
flywheel was optimized for the different 
design requirements of a bike, it could 
increase the efficiency of a bike in more 
significantly.
As the world looks for ways to shift its 
dependence from fossil fuels to power its 
automobiles many new forms of energy have 
come up including electric cars, solar cars etc. 
And to that list we would like to add one more: 
The KERS Bicycle. 
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The dependence of the world's population 
cars is one which can almost never be replaced 
and of that too replacing it with a bicycle is 
almost suicidal. But facts cannot be ignored 
and one day we will need to get rid of cars and 
find another fast way to get around. So at that 
point taking out your old bicycle and giving it 
a ride does not seem to be that bad an idea after 
all.
But recent trends are showing good signs of 
change. In today's health conscious world 
people are always ready to go for a good 
workout and these bicycles could provide as 
good a workout as anything else.
Using this project we aim to provide a new 
class of bicycles inculcated with a new 
technology that would decrease the physical 
strain experienced by bike riders over large 
distances as well as bring back the joy of bike 
riding that was present in the past and could 
change the future as well

IV.PRINCIPLES

In this project we aim to introduce three main 
principles:

Ÿ  KERS (Flywheel Technology): As stated 
in the first page the normal KERS 
technology uses a generator-motor to 
convert electrical energy and the energy is 
stored in a batten.-. In this purely 

mechanical  vers ion of  the  KERS 
technology this function is performed by a 
flywheel.  A flywheel is a rotating 
mechanical device that is used to store 
rotational energy. Flywheels have a 
significant moment of inertia and thus 
resist changes in rotational speed. The 
amount of energy stored in a flywheel is 
proportional to the square of its rotational 
speed. Energy is transferred to a flywheel 
by applying torque to it. There by-
increasing its rotational speed, and hence 
its stored energy. Conversely, a flywheel 
releases stored energy by applying torque 
to a mechanical load, thereby decreasing 
its rotational speed. The flywheel is 
constructed such that the diameter is large 
and  the  ma jo r i ty  o f  the  mass  i s 
concentrated along the outer ends so as to 
maximize the moment of inertia. In this 
bicycle the flywheel gains energy and 
discharges energy though the rear wheel of 
the bicycle.

Ÿ Q Ring: We have all grown up pedaling the 
traditional circular chain ring in our 
bicycles but latest technology is all set to 
replace this traditional bicycle heirloom 
with the introduction of Q rings. Instead of 
the conventional circular shapes these 
chain rings are oval shaped and help to 
increase the power generation, decrease 
the fatigue and provide an overall faster 
and smoother ride.  Rotor Q-Rings do not 
eliminate the dead-spot (as do Rotor 
Cranks) but help to reduce its negative 
effects, moving the legs easier through the 
dead spot imitating a smaller circular chain 
ring, and enabling the legs to remain in the 
power stroke for a longer period of time 
when compared to round chain rings. In the 
beginning of a pedaling cycle the diameter 
of the chain ring is minimum and hence 
less torque is required to enter the pedal 
cycle. As the pedal cycle enters the 
maximum torque stage the larger diameter 
side occurs and hence it is easier to pedal 
through that portion.
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Ÿ  Mechanism: This is a mechanism used to 
link the flywheel system and the rear wheel 
system whenever required. During normal 
pedaling flywheel should be at rest and 
while breaking this link should be severed 
beforehand so as to allow the flywheel to 
retain the rotational energy while the rear 
wheel will be slowed down due to the 

Ÿ Gear System: This system contains three 
sprockets. Two sprockets i.e one with 
maximum number of teeth and other one 
with minimum number of teeth is placed 
on rear wheel and sprocket with more  
number teeth than maximum one and less 
number of teeth than minimum one is 
placed on flywheel. And gear ratio is 

maintained to avoid sleeping of chain.a

V. WORKING
The working can be explained stage by stage:

Ÿ Stage 1: Starting from rest as we start 
pedaling. Initially the flywheel and the rear 
wheel are not connected. When we start 
pedaling the Q rings aid the pedaling and 
greater force is transferred to the rear 
wheels.· 

Ÿ Stage 2: Reaching optimum speed. By 
optimum we are referring to a normal 
cycling speed. So the rear wheel now 
rotates at a very high speed.

Ÿ Stage 3: Application of brakes Now we are 
reaching a turn or bend, hence it is 
necessary to decrease the speed before 
taking the turn. So initially we need to 
connect the flywheel to the rear wheel. 
Now flywheel starts gaining speed and 
hence it is getting charged. The chain ring 
present on the rear wheel is of greater 
diameter than that present alongside the 
flywheel. Hence proportional to the rear 
wheel greater rotation is being transferred 
to the flywheel .After absorbing the 
Energy, flywheel is disconnected from rear 
wheel and the brakes are applied and the 
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applied and the rotational speed of the rear 
wheel is decreased. But at the same time, 
the braking has not affected the flywheel 
and its high moment of inertia enables it to 
continue on rotating with minimal 
decrease in rotational energy.

Ÿ Stage 4: Recovering lost speed: The KERS    
Sys tem.  Af te r  the  tu rn  has  been 
encountered, the rear wheel now rotates at 
a lower speed than the flywheel. Now if the 
control  mechanism is  engaged to 
reconnect the flywheel and the rear wheel 
the KERS system will spring into action. 
The speed of the flywheel will be 
proportionally decreased and that of the 
rear wheel proportionally increased until a 
common speed is reached. So the rider of 
the bike experiences a rise in speed of the 
bike without him actually doing any work.

Ÿ Stage 5: Cycle begins again. Now we are 
back to stage 1 and the whole cycle begins 
anew. In this way energy which would 
otherwise have been simply wasted during 
braking can now be converted to useful 
energy available to the rider hence 
decreasing the physical strain imposed on 
him her.

Ÿ
VI. FUTURE DEVELOPMENTS

 As technology keeps on advancing new 
developments to this cycle can be made. Here 
we take a look at some possible future 
developments:

Ÿ Electro Magnetic Suspension: A defect 
with the existing model lies in the losses 
that the flywheel will endure in the form of 
friction and other mechanical losses. A 
useful technology for counteracting these 
losses is the electromagnetic suspension of 
the flywheel. If the flywheel can be 
magnetically suspended about the 
connecting rod then all the mechanical 
losses can be averted leading to almost 
idealistic energy transfer between the 
flywheel and the rear wheel

Ÿ ·Efficient Gear Mechanism: A single 
chain linkage between the flywheel and the 
rear wheel comprising of the same two 
gears is not very efficient for riding the 
bicycle across different terrains. For flat 
terrains a larger diameter Chain Ring 
connected to the flywheel while a smaller 
diameter chain ring to the rear wheel is 
advisable for faster rotation of the rear 
wheel. While in the case of terrains with an 
upward gradient like mountainous paths 
the opposite chain ring allocation with 
respect to the above is preferred

Ÿ Flywheel Rotor - Reluctance Motor: 
Rotor flywheel mass could work as a 
Reluctance motor in contrast to common 
mechanical flywheel.  Flywheel energy 
storage subunit will consist of stator, incl. 
stator windings and channel for coolant 
back flow. Further we could see flywheel 
rotor equipped with Hybrid-Bearing. 
Hybrid-Bearing is combination of 
hydrodynamic and ball bearing, works in 
dependence on RPM. Ball bearing acts 
during starting acceleration from low 
speed. Hydrodynamic bearing starts 
working contact less at high revolutions.
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Abstract  :  Th i s  paper  p resen t s  an 
experimental investigation of piston engine 
driven by compressed air. In today's world, 
there has been a tremendous increase in 
energy and fuel crisis. As a solution for this 
problem, compressed air engine can be used 
as an alternative solution. Compressed air 
engine is powered by compressed air, which is 
stored in a tank. Instead of mixing fuel with 
air, and burning it in engine, to drive piston, 
with hot expanding gases, compressed air 
vehicles use the pressure energy of the 
compressed air  to drive their pistons. Much 
like electrical vehicles, air powered vehicles 
would ultimately be powered through the 
electrical grid for refueling which makes it 
easier to focus on reducing pollution, as 
opposed to the millions of vehicles on road.
Keywords—compressed air engine; power 
performance; pressure;  temperature; 
solenoid; piston; cylinder; compressed air 
storage tank, reed switch, magnet.

I.  INTRODUCTION

Fossil fuels which meet most of the worlds 
energy demand today are being depleted 
rapidly. Also, their combustion products are 
causing global problems such as green house 
effect, ozone layer depletion, acid rains and 
pollution which are posing great danger for 
environment and eventually for the whole life 
on earth. These factors are leading automobile 
manufacturers to develop cars fueled by 

alternative energies. 

One possible alternative is the air powered 
car. Air which is abundantly available and is 
free from pollution can be compressed to a 
higher pressure at a very low cost, is one of the 
prime option since atmospheric pollution can 
be permanently eradicated. The Compressed 
air engine is a pneumatic actuator that creates 
useful work by expanding compressed air. A 
compressed air vehicle is powered by an air 
engine, using compressed air, which is stored 
in a tank.

The law of physics dictates that uncontained 
gases will fill any given space. The easiest 
way to see this in action is to inflate a balloon. 
The elastic skin of the balloon holds the air 
tightly inside, but the moment you use a pin to 
create a hole in the balloon's surface, the air 
expands outward with so much energy that the 
balloon explodes. Compressing a gas into a 
small space is a way to store energy. When the 
gas expands again, the energy is released to do 
work. That's the basic principle behind what 
makes an air-car run.

II. OBJECTIVES

Compressed-air technology reduces the cost 
of vehicle production by about 20%, because 
there is no need to build a cooling system, fuel 
tank, Ignition Systems or silencers. Low 
manufacture and maintenance costs as well as 
easy maintenance are possible. The engine 
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easy maintenance are possible. The engine 
can be massively reduced in size and weight. 
The engine runs on cold or warm air, so can be 
made of lower strength light weight material 
such as aluminum, plastic, low friction Teflon 
or a combination. Lighter vehicles cause less 
damage to roads, resulting in lower 
maintenance cost. Compressed-air tanks can 
be disposed of or recycled with less pollution 
than batteries. Much like electrical vehicles, 
air powered vehicles would ultimately be 
powered through the electrical grid. This 
makes it easier to focus on reducing pollution 
from one source, as opposed to the millions of 
vehicles on the road. Pollution created during 
fuel transportation would be eliminated. The 
air tank may be refilled more often and in less 
time than batteries can be recharged, with re-
filling rates comparable to liquid fuels. The 
price of filling air powered vehicles is 
significantly cheaper than petrol, diesel or 
bio-fuel. 

Compressed-air vehicles are unconstrained 
by the degradation problems associated with 
current battery systems in Electric vehicles.

III. MODIFICATIONS IN THE ENGINE

The project uses a two stroke, 145cc, petrol 
engine of Bajaj Chetak Scooter.

The unwanted parts of the engine include the 
Carburetor, Magneto ignition system, Spark 
plug, cooling fan and exhaust pipe.

The spark plug is replaced by a 3/2 NC Spring 
return Solenoid valve which is operated by a 
reed switch. The reed switch is actuated by a 
magnet which is placed such that it operates 
the solenoid valve to open when the piston 
reaches the TDC (Top Dead Center). The 
magnet is placed on the disc which is directly 
attached to the crankshaft such that its speed is 
synchronous with the piston.Port 1 (Inlet) of 
the solenoid valve is connected to the outlet of 
the compressed air storage tank and the port 2 

(Outlet) is attached to the engine at the 
position of the spark plug. The electrical 
energy needed to operate the solenoid valve is 
obtained from a 12-Volt DC battery.

IV. PROCESS DESCRIPTION
The following figure shows the schematic 
representation of the Compressed-Air 
Engine:  
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When the piston reaches the TDC the reed 
switch is actuated by the magnet, operating 
the solenoid valve. At this stage, port 1 is 
connected to port 2 and thus the solenoid 
valve is opened which allows the compressed 
air to enter into the cylinder. The compressed 
air is forced in a very small area above the 
piston head which causes a considerable 
increase in the pressure thus forcing the piston 
to travel down to the BDC. As soon as the 
piston leaves TDC the reed switch cuts off the 
electrical connection to the solenoid valve and 
the valve closes. At this stage, port 3 is 
connected to port 2 and thus when piston 
travels from BDC to TDC, the air is exhausted 
to port 3. This cycle keeps repeating.

V. PROCESS CYCLES

Process 1-2(Constant Volume Process): 
When the solenoid valve opens the air is 
forced into a very small volume (clearance 
volume) and thus the pressure rises suddenly. 
This applies a large amount of force on the 
piston head forcing the piston to move down. 
The volume remains almost constant during 
this process............... (Temperature and 
entropy)
Process 2-3(Constant Pressure Process): 

After process 1-2 the piston starts moving 
down with increase in volume at constant 
pressure till the Solenoid valve remains open.
Process 3-4 (Reversible Adiabatic Process): 
When the solenoid valve closes the air supply 
is cut off and after the process 2-3 the air in the 
cylinder keeps on expanding adiabatically. 
Hence pressure decreases and volume 
increases as the piston reaches BDC.
Process 4-5(Constant Volume Process): 
Once the piston has reached BDC the exhaust 
valve of the engine gets opened and for a very 
short period exhaustion of air takes place at 
constant volume. 
Process 5-6(Constant Pressure Process): In 
this process the piston stars moving from 
BDC to TDC and exhaustion of air continues 
as the volume decreases but the pressure 
remains almost constant.
The above processes mentioned are based on 
an ideal cycle. The actual cycle working may 
depend on the working condition.

VI. CONCLUSION

On the whole, the technology is just about 
modifying the engine of any regular IC engine 
vehicle into an Air Powered Engine. The Air 
Powered Engine technology is cheaper in cost 
and maintenance, can be easily adapted by the 
masses and it doesn't cause any kind of harm 
to the environment. Instead, its widespread 
use will help mankind in controlling the 
serious problem of global warming
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The Carbon Credit System: 
Beneath The Veil

In this day and age of liberalization and globalization, it has stretched far too thin of a line blurring 
the consumer travesty in the background but also coupled with economic growth due to it. The 
perpetual dynamics of creation, innovation, completion and entrepreneurial have rather been 
unabashedly replaced with entirely different dynamics, up in its gauntlet.
 
We've come about a realization toward the formation of the new demi-Government bodies and demi-
Private Inc., is more concerned about budgets and quotas rather than growth, tilting the shift from 
corporate model towards bureaucratic model.

Earlier, the game was more focused on the production side of economy, aiming to control the means 
of the growth by having control to gauge access to capital. But the game is being focused more on the 
consumption side of the economy. The game has been carefully crafted to aim at the controlling the 
basic amenities of life: access to food and energy. And one neat way of doing it is by Emission 
trading and exercising carbon limits. The mechanism enables the bank-rolled enterprises to 
micromanage necessities of life on a global scale.

A carbon credit is a term for “any tradable certificate or permit representing the right to emit one-
tonne of carbon dioxide or the mass of another green-house gas(GHGs) with a carbon dioxide 
equivalent to one tonne of carbon-dioxide“. Or it is fashionably disguised as the digital form of 
capital sold or bought.

This carbon-credit regime is being sold as a solution to global warming and the propaganda 
campaign having being so successful, taking the whole bouts of environmentalists by storm and 
catching the fancy of the investors alike, it is a clever ploy to keep the cogs running. In Copenhagen, 
demonstrators confronted the police, carrying signs in support of carbon taxes and carbon credits.

As the new global regime has been consolidated, the IPCC has exhibited to implement mandatory 
annual carbon cap to each nation. With smart gauges and with psychometric analysis, energy use can 
be micromanaged all the way down to the number of minutes people spend in showers, or at what 
temperature people choose to do their laundry. 

Creating a tree plantation in the third world can be 'traded' for continued emissions, even if a rain forest is cut 
down to make room for the plantation – and this overall transaction actually increases global CO2 levels. And 
there will surely be special cases, such as favoured industries, or government and military applications, 
where exceptions to the cap will be permitted. And in general, enforcement of industrial regulations 
tends to be notoriously lax.

The promise for reduction of Carbon Dioxide levels now seems a long forgotten illusion since the 
concentration of it only increasing over the atmosphere despite mandating Kyoto.  But there is one 
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of those necessities. It has been surveyed that every industry burning fossil fuels will have  
additional costs added: the cost of obtaining carbon permits – by being the highest bidder. Those 
costs, plus profit margins, will be passed on to the consumer. The fossil alternatives, such as wind 
power and bio-fuels, will be only marginally lower in price: it is IPCC-imposed fossil fuel scarcity 
that will set the price in each market segment, as we already see with world grain prices. All of this 
will encourage speculative investment in futures markets, which will increase prices still further – 
and with all this happening it is very much evident from the fact: fluctuations already happening with 
global food prices.

The numerous schemes laden by the top drawer and small-time corporate, it is the new economic 
play-field that in which the Credits, like any high value asset, effectively works as a currency, can 
legitimately pass in large numbers and between jurisdictions really quickly. It is is only a matter of 
time to standardise the practices of this multi-billion dollar industry, which still at the cusp of coming 
full of age.

Udai Deora
Be Mech
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Oddities in Space 

Technology is making great leaps in every sector. The last 40 years saw the first mobile phone 
evolving to become an inseparable part of our lives- the smart phone. From having developed the 
Standard Model of particle physics to discovering the God Particle. In a time of accelerating 
scientific research, it is strange that our forages into space are retarding. We went from having made 
6 manned missions to the moon to 0. It is incredible to think that in a few short years, not a single man 
alive on this earth would have walked on the moon.   

The budgeting for space research has decreased all over the world. In that regard, at least India has 
fared better. Funding for ISRO (Indian Space Research Organization) has steadily increased over the 
years. Last year (2013-2014), ISRO had a budget of Rs. 5615 Crore mainly spent on launch vehicles 
and the Mars Orbiter Mission. Out of this, 27 crores were devoted to manned space flight research. A 
small number to be sure, but important nevertheless. As a country, we are striding in the right 
direction.  

It can be argued that manned space flight may have decreased but research has increased overall. We 
have built a space station and sent various rovers to Mars after all. But the truth is that year by year, 
the number of specialists in the field are decreasing. We are not doing our best. We sent men to the 
moon in 1969 powered by a computer with a memory of 64 KB and a 2KB RAM. Is it really 
believable that we are not capable of more when even the mobile in your hand has 1000x more 
power? Why has the aerospace sector become neglected? I would like to quote a rant by the famous 
astrophysicist, Neil deGrasse Tyson:

  
When someone says, “We don't have enough money for this space probe,” I'm asking, no, it's 
not that you don't have enough money, it's that the distribution of money that you're spending 

is warped in some way that you are removing the only thing that gives people something to 
dream about tomorrow.  

You remember the 60s and 70s. You didn't have to go more than a week before there's an 
article in Life magazine, “The Home of Tomorrow,” “The City of Tomorrow,” 

“Transportation of Tomorrow”. All of that ended in the 1970s. After we stopped going to the 
Moon, it all ended. We stopped dreaming.  

That is it perhaps. We stopped dreaming. There is no wonderment for space anymore. Nothing to 
excite the general public. It is not enough to have more people entering the field. Everyone needs to 
wonder and be amazed by the universe. In some small way, I shall try to remedy that with this article. 
  
Described below are 5 wonders from space which we should have been taught about instead of 
having to mug up the temperature and distance of the sun.  

5. Cryo-Volcanoes  
Cryo Volcano literally means Ice Volcano. It is a volcano that erupts materials with low boiling 
points such as water, ammonia and methane instead of molten rock. These volcanoes are found on 
icy bodies such as the moons of the outer planets of our galaxy. The substances erupted are usually 
liquid but freeze as soon as they come out of the volcano due to the low temperature of  the 
surrounding landscape. Due to the low gravity on most of these moons, the eruptions form huge
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plumes which can spread out almost 500 Kms above the surface.  

Cryo Volcanoes were first directly observed on Triton, a moon of Neptune, and then later seen on 
Enceladus, a moon of Saturn. Indirect proof of cryo volcanoes have been found on various other 
moons.

But how does Cryovolcanism work? 
How is it possible for a structure that 
on earth erupts with lava of 
temperatures exceeding 700 °C to 
instead throw out icy liquid at 
temperatures below zero? Let us 
consider a traditional volcano. 
Magma rises out of a volcano as it is 
hotter and hence less dense the 
surroundings. The magma gains this 
heat from the interior of the Earth.
   
 T h e  m o o n s  w h i c h  h a v e 
demonstrated Cryo volcanism are 
icy cold and do not have enough 
residual heat in their cores to sustain 
volcanoes. Instead it is thought that 
the volcanoes are powered by heat 
generated by tidal strain from the 
gravity of the planets they observe 
(Similar to how the moon causes 
tides in the earth's oceans.) The tidal 
strain heats the liquid below the 
surface to slightly above the surface 
t empera tu re  and  causes  I cy 
Volcanoes!   Above; Image of the Ice Jets as taken by the Cassini 

Mission (2005)
Below; artist’s representation of ice volcano
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4. Hyper Velocity Stars 
 
This class of stars has a name right out of a sci-fi movie. Meet SDSS J090745.0+24507, the runaway 
star. First observed in 2005, the star was seen doing something very different from all the stars in our 
galaxy. It was leaving.  

SDSS J090745.0+24507 was seen moving along at a speed of about 700 km/s, EXITING the galaxy. 
It is thought to have originated in the center of the galaxy. After the discovery of further hyper 
velocity stars, astrophysicists have a fair idea of how they are formed. They are formed near the 
center of the galaxy and are parts of binary star systems.  

A binary star system is a system in which two stars are orbiting each other. Due to the high 
gravitational pull on each other and because they are orbiting near the massive black hole at the 
center of our galaxy, the system tends to acquire a high momentum. If one of the stars is sucked in by 
the black hole, the other star slingshots out while retaining most of the momentum of the system.   

Let us put the speeds in perspective. The escape velocity (i.e. the velocity required for an object to 
escape the gravitational field of a body) of earth is 11.2 Km/s. The escape velocity for our galaxy is 
about 500-600 km/s. Most hyper velocity stars which are escaping the galaxy are travelling at a rate 
of 700-1000 km/s. Just imagine, big balls of fire and gas four times larger than our sun, streaking 
through the galaxy at millions of kilometers per hour.  
If it wasn't already amazing enough, data from just this year shows a new group of hyper velocity 
stars which flout the rules that scientists thought governed the other stars. These stars do not seem to 
originate at the center of our galaxy and are heading in arbitrary directions. How these stars acquired 
such speeds has baffled every scientist.  

3. Planets Made Of  Diamond  

Twinkle twinkle little star, How I wonder what you are. Up above the world so high, like a 
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diamond in the sky.   

Turns out there is more truth to this nursery rhyme than we ever imagined. If it hasn't sunk in yet, let 
me clarify. Scientists have found whole planets which are composed mostly of diamond. Referred to 
as Carbon Planets by those with no imagination (aka the scientists), these planets are composed 
mostly of oxygen and carbon. Under high pressure and heat, the carbon presents itself in the 
crystalline form, i.e., Diamond and graphite

One of the rarest and treasured rocks on earth and there are whole planets made of it. Planets which 
are 2-3 times the size of earth. And if you think this is a one off freak occurrence, think again. Up till 
now, we have discovered PSR J1719-1438 b, WASP-12b and 55 Cancri e. All planets made of 
diamond. There is also a star which is theorized to have a core of diamond.   
Conclusion? The universe likes its bling.   

2. A Hexagonal Storm
   
This next wonder can be found just around the corner (on a cosmic scale that is). The Hexagon Cloud 
System can be found on Saturn, just 3 planets over. Storms on other planets like Neptune and Jupiter 
are exactly like on earth . Circular. But Saturn decided to take it to the next level.   

1. A Burning Planet…Made Of Ice  
 Allow me to introduce Gliese 436 b, a planet which always measures at a balmy 439 °C. This is 
approximately the temperature found on Mercury. Mercury, as everyone knows, is a rocky planet 
with major cracks on its surface due to the intense temperature.  
Gliese 436 b decided to turn common sense on its head by being both made of ice and having a 
scalding surface temperature of 439 °C. So how exactly does ice exist at four times its boiling point? 
The explanation might lie behind its massive size. This planet is approximately the size of Neptune. 
The gravity of the planet applies immense pressure on the water vapour in the atmosphere and 
solidifies it into a layer of ice which coats the whole planet.

Not satisfied with looking like the ninth circle 
of hell, this cloud formation has been around 
for as long as we know. It was first spotted in 
1981. This isn't exactly small stuff either. Each 
wall of the hexagon is 13,800 km long. The 
Earth's diameter is around 12,700 km only.   

So have scientists been able to provide an 
explanation? Surprisingly, they have. They 
proved that a steep difference in the spin rates 
of the winds in various parts of the formation, 
led to polygonal patterns. The theory was 
tested using a drum of water which had the base 
and lid divided into various concentric circles. 
When the circles were rotated at speeds with 
high difference, polygonal waves and patterns 
like those on Saturn were produced.    

Saturn’s North Pole
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Such ice has been dubbed as Ice Ten by the scientists. Ice Ten melts at between 700 °C to 2000 °C. Do 
not be fooled by the usage of the word ice in its name. It is not cold. Ice Ten will melt your hand off if 
you attempt to hold it.

This article has been written from the various open sources from internet.

Utkarsh Mittal
TE Comps
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Six Stroke Engine 

The automotive industry uses mainly 4-stroke and 2-stroke engine. But these engines have some 
shortfalls in terms of fuel efficiency. To overcome this, there has been considerable research going 
on. One of the results of such a research is a six stroke engine.

The six-stroke engine is based on the four-stroke engine, but with additional complexity that 
improves its efficiency and reduces emissions. There are two approaches developed since the early 
1890s:

Single piston design, one that captures heat lost from the 4-stroke cycle and captures the lost heat to 
power an additional power and exhaust stroke.
The pistons reciprocate three times for each injection of fuel and has two power strokes: one with 
fuel and the other with steam or air.
Another approach is the opposed piston design that uses a second opposed piston in each cylinder 
that moves at half the cyclical rate of the main piston, thus giving six piston movements per cycle. 
Functionally, the second piston replaces the valve mechanism of a conventional engine 
Single piston designs
There are various types of engines in this design.
Griffin six-stroke engine
Engineer Samuel Griffin was an established 
maker of steam and gas engines. He wanted to 
make an internal combustion engine without 
paying royalties to Otto and so a single piston 
six stroke engine was born. Scottish steam 
locomotive maker Dick, Kerr & Co. saw a 
future in large oil engines and licensed the 
Griffin patents. The Griffin engine was 
capable of running light for long periods 
which made it popular in power generation. 
The construction was bulky which was not 
suitable for mobile use.
The engine used a heated exhaust-jacketed 
external vaporizer, into which the fuel was sprayed. The temperature was maintained at about 550 °F 
(288 °C), sufficient to physically vaporize the oil but not to break it down chemically. This fractional 
distillation supported the use of heavy oil fuels, the unusable tars and asphalts separating out in the 
vaporizer. Hot bulb ignition was used, which Griffin termed the "Catathermic Igniter", a small 
isolated cavity connected to the combustion chamber. There are only two Griffin engines still in 
existence, one of which is in the Anson Engine Museum while the in the museum of Bath.
Bajulaz six-stroke engine

This engine was invented by Robert Bajulaz in 1989 in Switzerland.The Bajulaz six-stroke engine is 
similar to a regular combustion engine in design, however, with modifications to the cylinder head
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with two supplementary fixed capacity chambers: a combustion chamber and an air preheating 
chamber above each cylinder. A large amount of heat enters the combustion chamber and the 
injection of fuel is isochoric. The high pressure achieved is then released into the cylinder to work the 
power or expansion stroke. The air in a second chamber that blankets the combustion chamber is 
heated to a high degree by heat passing through the wall. This heated air makes up the additional 
stroke of the engine.
Velozeta six-stroke engine
Developed in 2005 as a college project, the Velozeta engine became a business opportunity for Mr. U 
Krishnaraj, Mr. Bobby Sebastian, Mr. Arun Nair and Mr. Aaron Joseph of the College of 
Engineering, Trivandrum. Fresh air is injected into the cylinder during the exhaust stroke, which 
expands by the heat and hence forces the piston down for an additional stroke. This engine has 
improved fuel efficiency and a reduction in exhaust gas emission. It can run on any type of fuel as 
only air is used for the additional strokes.
Crower six-stroke engine
Bruce Crower first made a prototype of this engine. It is similar to the Velozeta engine with the 
difference being that water is injected instead of air to get the additional stroke. This water gets 
superheated due to the high temperature and is instantly turned into steam which expands and forces 
the piston down for an additional stroke.
This eliminates the need for a cooling system as the waste heat is recovered. This engine was 
estimated to bring down fuel consumption by 40% and to produce more power at lesser rpm.

Opposed piston designs
These designs use two pistons per cylinder operating at different rates, with detonation occurring 
between the pistons.
Beare Head
This design was developed by Malcolm Beare of Australia.The Six stroke Beare Head simply 
replaces the conventional Four Stroke Engines Cylinder Head. The Beare Head utilizes an overhead 
short stroke Crankshaft and Piston arrangement which opens and closes Inlet and Exhaust Ports 
leading through the Upper Cylinder Liner. Functionally, the cylinder head replaces the valve 
mechanism of a conventional engine. The Beare Head Technology can be fitted to new production 
engines or retro-fitted via aftermarket replacement.
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The top and bottom Crankshaft are connected via a drive chain or toothed belt. The Beare Dual 
Opposed Piston Six Stroke Engine results in having Two Pistons Operating and producing power 
within each cylinder. The additional torque and power further generated by the Top Piston/Crank of 
the Beare Cylinder Head is then channeled via the connecting drive chain to the Bottom Crank.

Piston charger engine
The design is similar to the Beare head. A Piston 
Charger replaces the valve system. This charger 
charges the main cylinder and also regulates the inlet 
and outlet aperture. In the main cylinder, combustion 
takes place every turn as in a two-stroke engine and 
lubrication as in a four-stroke engine. The benefit of 
fewer moving parts and design is claimed to lead to 
lower manufacturing costs. The engine is claimed to 
be suited to alternative fuels since there is no 
corrosion or deposits left on valves. 
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SUPERCRITICAL FLUIDS

ABSTRACT:

We all have studied about many types of fluids especially in Fluid mechanics viz. Ideal, Real, 
Newtonian, non Newtonian etc. but how many of us have heard about SUPERFLUIDS!! Hardly any 
of us. Its one magical fluid everyone should know about.

When matter is pushed to a temperature and pressure beyond its critical point we find it difficult to 
distinguish whether it is a fluid or a gas. This is when supercritical fluid comes into picture. 
Nowadays SCF has found many applications in dry-cleaning, fluid extraction, chromatography, etc.

WHAT IS SUPERFLUIDITY?

A SCF is defined as a substance above its critical temperature (T ) and critical pressure (P ). C C

Superfluidity is a fluid which behaves like a fluid with ZERO VISCOSITY; where it appears to 
exhibit the ability to self-propel and travel in a way that DEFIES THE FORCES OF GRAVITY and 
SURFACE TENSION. It disobeys the rules of surface tension and capillarity. It also possesses high 
thermal conductivity. A superfluid in a glass tube will literally CRAWL UP the side of the tube in a 
thin film because of this property. 

The   superfluidity effect was discovered by John F. Allen, and Don Misener. A liquid goes superfluid 
when it suddenly loses all internal friction and gains near infinite thermal conductivity. The 
combination of zero viscosity but nonzero surface tension allows a superfluid to creep up walls and 
back down the outside to drip from the bottom of open containers, or to completely cover the inner 
surface of sealed containers. Lack of viscosity also allows a superfluid to leak through a surface that 
is porous to any degree, because the molecules can slip through even microscopic holes. Superfluids 
furthermore exhibit a thermo-mechanical effect where they flow from colder to warmer 
temperatures, exactly the opposite of heat flow as stated by the laws of thermodynamics.

Properties of  SCF:

1: density, polarity, viscosity can be controlled over a wide range.
2: fluids carry zero entropy.
3: it is a volatile substance.
4: solubility of the SCF depends upon density which depends upon pressure so, solubility of the SCF 
can be controlled by just varying the pressure.
5: all SCFs are completely miscible with each other.

The main example of superfluid is Liquid Helium. The chemical element helium exists in a liquid 
form only at the extremely low temperature of −269 ºC (about 4 K or −452.2 ºF). Hence superfluidity 
occurs only at temperatures around absolute zero, precisely 2.172K
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FILM FLOW:

Many ordinary liquids, like alcohol or petroleum, creep 
up solid walls, driven by their surface tension. Liquid 
helium also has this property, but, in the case of He-II, 
the flow of the liquid in the layer is not restricted by its 
viscosity but by a critical velocity which is about 20 
cm/s. This is a fairly high velocity so superfluid helium 
can flow relatively easily up the wall of containers, over 
the top, and down to the same level as the surface of the 
liquid inside the container. In a container, lifted above 
the liquid level, it forms visible droplets as seen in 
figure.

The liquid helium is in the superfluid phase. As long as it 
remains superfluid, it creeps up the wall of the cup as a 
thin film. It comes down on the outside, forming a drop which will fall into the liquid below. Another 
drop will form – and so on – until the cup is empty.

Helium II will "creep" along surfaces in order to find its own level – after a short while, the levels in 
the two containers will equalize. The Rollin film also covers the interior of the larger container; if it 
were not sealed, the helium II would creep out and escape.
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Practical application:

In 1999, one type of superfluid was used to trap light and greatly reduce its speed. In an experiment 
performed by Lene Hau, light was passed through a Bose-Einstein condensed gas of sodium 
(analogous to a superfluid) and found to be slowed to 17 meters per second (61 km/h) from its normal 
speed of 299,792,458 meters per second in vacuum. This does not change the absolute value of c, nor 
is it completely new: any medium other than vacuum, such as water or glass, also slows down the 
propagation of light to c/n where n is the material's refractive index. The very slow speed of light and 
high refractive index observed in this particular experiment, moreover, is not a general property of 
all superfluids.

The Infrared Astronomical Satellite IRAS, launched in January 1983 to gather infrared data was 
cooled by 73 kilograms of superfluid helium, maintaining a temperature of 1.6 K (−271.55 °C). 
Furthermore, when used in conjunction with helium-3, temperatures as low as 40 mK are routinely 
achieved in extreme low temperature experiments.
Superfluid-helium technology is used to extend the temperature range of cryocoolers to lower 
temperatures. So far the limit is 1.19 K, but there is a potential to reach 0.7 K
Besides the space applications SCFs are also used in dyeing, nano particle formation, supercritical 
drying, power generation, biodiesel production, refrigeration, water hydrolysis, etc.
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