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(Premixed Charge combustion Ignition)

PCCI combustion seeks to obtain a fully premixed charge before the start-of-combustion,
which will result in fully premixed combustion. By injecting very early in the cycle, the air
and fuel mix thoroughly such that, upon combustion of the mixture, there are no locally rich

formed. PCCI combustion differs slightly from pure
HCCI combustion in that the direct fuel injection results in minor air-fuel mixture gradients,
and thus the mixture is not truly homogeneous. Start-of combustion is initiated by auto-
ignition of the mixture when a sufficiently high cylinder temperature is attained during the

on stroke. When the auto-ignition occurs, the combustion takes place nearly

instantaneously throughout the cylinder.

Applications of PCCI

The application of PCCI combustion suffers from several practical problems. First, beca

the mixture combusis almost instantanec , the heat release is y rapid. If the auto-ignition

occurs too far Before Top Dead Center (BTDC), this rapid heat release results in v igh
res. In addition, this rapid heat

en to prolonged high temperatures,

impingement on combustion chamber wall surfaces

at the low gas densities in the chamber early in the compression stroke. However, perhaps
the biggest challenge with PCCI combustion is control. Because the heat release occurs so
rapidly after auto-ignition, control of the timing of the auto-ignition event is very important
for emissions and appropriate combustion phasing. Even small, . variations in
cylinder temperatures can have drastic impacts on the auto-ignition timing. This makes
emissions control, and overall engine control, very difficult. Thus the precise control of
this process is the primary concern in the experiments conducted in the lab which is done

using VVA

— Aswin Karthik
B.tech 4t




Every time while reading some interview or article of a race car driver, a rallyst or
an expert of good old times, we frequently find them stating thathow the cars of
those days were a driver’s pure delight. But now with driveraid technologies and
“going green” trends, cars are losing out on their driving pleasure. (# That's what
they say, I've tried my hands only on some Swifts which I find quite fun to

drive, Santros, Zens and M800s without even a power steering!!).

Reasons stated for this:

First, rear wheel drive started losing out to front wheel drive (with this,getting the
tail out on a corner can’t be thought of), then automatic gearboxes began taking
over from manuals and now, turbocharged engines are overhauling naturally aspi-
rated ones. But is there anything wrong with turbos r? They allow you to produce
towering amounts of power from tiny motors. After-market turbo Kits are capable
of transforming Octavias, Lancers into beasts churning out powers of more than
500 bhp. Turbo-lag can be one issue related with them but continuous developments,
turbos can deliver quick responses, a slug of torque from rpm as low as 2000 and a
hammering midrange. The legends of Veyron, 911 turbo, GT-R, Ferrari F-40 would
not have been possible without turbos.

Technically, the turbos have a slight edge, but not when it comes to driverappeal.
Turbo motors have weak top ends. This is where the enthusiasts wantto play every
time he gets behind the wheel. Turbos fail to deliver the thrill of a naturally aspirated
engine at high engine speeds. The power delivery is spiky and is delivered in an
unsmooth and non-linear way and they make the motor unnecessarily complex.
While naturally aspirated units rev freely all the way to the tachometer redlines in
way which turbo equipped units can’t match. The snarl of freely revving unit is a
melody to a purist’s ears. Just like a good two stroke, the faster engine is spun, more
alive it becomes.But naturally aspirated motors are on their way out. Manufacturers
like BMW, known for their free revving and sublime engines are adopting turbo-
charged engines for some of their performance models, all in the name of efficiency
and emissions. Even Formula 1 is going turbo too. Only Honda (makes some of the
best petrol motors), Ferrari, and Lambo have resisted and are likely to resist the
temptation to make some easy power.

Going by the saying “ keep it simple silly”, it's the naturally aspirated that wins
over the forced induction. Still there’s time before the bosses at the Italian giants
muster up courage and we get to see turbo charged Aventadors and 458s but for
sure, that is going to be welcomed hesitantly.

—Ranit Monga
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'EBD can modulate the amount of brake fluid

| carries more load and hence requires more brake
ke fluid will be sent. If a wheel carries less load and
0 stop the wheel, less brake fluid will be sent.
-(ECU): This is a small computer embedded in a Anti
lock Braking System. It receives the information from the speed sensor and calcul-
ates the slip ratio of the wheels and uses the Brake force modulators to apply the
iate force and to keep the slip ratio of each wheel within a reasonable range.
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A\ Clean up the front of the car. Basically the smoother the better. If the car has a
\\ \&raﬁﬁntﬁ% under the bumper, it may not need that opening above the bumper

are often just styling cues). An aerodynamic plastic, composite, or foam and
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\ ‘Remove the side view mirrors and instead use a remote camera system.

ﬁ’ﬂ | P g Replace large whip antennas with smaller powered antennas.
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is DRS- It stands for Drag Reduction $ystem, introduced in 2011 to make
racing closer. It aims to boost top speed by reducing drag generated by the
rear wing by moving its upper element. Hence, aides overtaking possibilities and

provides for the engagement of the device on parts of trachs allowed by FIA.

is KERS- Hinetic Energy Recovery System tahes the waste energy
generdated under braking and turns it into additional power. This is then made
available to the driver in fixed quantities per lap via a steering wheel mounted
‘boost button’. System is capable of providing additional 84 bhp for 6.67s
per lap.

is dirty air- Due to the huge amount of downforce on F1 cars, the leading
car disrupts the airflow and makes it difficult for the car following behind to
follow close enough to try an overtaking manoeuvre.

lap- These are slow {(comparatively!) laps usually done during
practice and qualifying, intended to gain data and telemetry for the driver or
team rather than setting a competitive time.

is chicane- A tight comhbhination of two corners in opposite direction is
known as chicane, lined with kerbs and designed to slow down cars.

is racing line-In racing sports, the racing line is the route the vehicle must
take in order to minimize the time taken to complete the course.

is drive-thru penalty- A penalty applied by race officials while the race
is underway, in which the driver is directed to drive through the pit lane and
exit the pits at pit lane speed, consequently losing significant trachk position in
the process.

is flat spot- When a wheel locks under braking, or the driver loses
control and spins the car, it leaves a flat spot on the tyre that was touching the
tarmac at that time. Tyre needs to be changed as the handling of the car is
compromised due to surface irregularities.

TORQUE, AUTOMOBILE CLUB, 1IT HYDERABAD

engines do the F1 cars use- Fi1 cars are powered by bespohe 2.4 litre V8
engines. Despite their small size, they make in excess of 700 bhp. But from
2014, 1.6 litre turbocharged engines will be used.

is the performance of F1 car- Depending on gearing and aerodynamic setup,
an F1 car can reach 100 kmph in under 2.8 sec and is capable of hitting top
speeds in excess of 350 kmph.

is Nomex- It is the registered name of a fibre made by DuPont for a flame
retardant material, partly used in shoes, gloves, and overalls for racing drivers
and pit-crew in general to protect them in events of fire. Driver can survive for
11 sec in temperatures of 840 celsius while in overalls made of this fibre.

is a backmarker- A slow car that is a lap behind the leading cars in a race
is called a bachmarher. It is usually shown a blue flag to let the cars on the lead
lap pass.

is Parc Ferme- Parc Ferme is an area in which F1 cars enter after they
have qualified for the race, where they are not allowed to be worked upon by
mechanics unless under the ohservation of the stewards. If team make any
changes, the car will have to face a penalty of losing its grid spot at the start

of race.

are tyre marbles.- The tyres disintegrate into fine pieces of rubber which
accumulate on outside of the racing line, mahing driving tough in those regions

due to less availability of traction.

are tyre warmers- F1 tyres are very sensitive to temperatures and operate
best within a certain range. Whilst stationary, tyres are heated up by specially
shaped electric blankets known as tyre warmers.

is tAquaplaning’ - Aquaplaning or hydroplaning by the tyres of a F1 car
occurs when a layer of water builds between the wheels and the trach surface,
leading to a loss of traction that prevents the vehicle from responding to control
inputs. If it occurs to all wheels simultaneously, the vehicle becomes, in effect,

an uncontrolled sled.

-— Ranit Monga




‘Whenever we wish to buy a car, we will look at many categories in choosing a car, like
company, SUV, small cars, petrol or diesel fuel car but we never realize why we are using two
different kinds of fuel when both of them are used to convert the chemical energy available
in them to mechanical energy. Even though both engines have the same Rudimentary princi-
ples to convert the chemical energy available in fuel into mechanical energy through a series
of small explosions or combustions. Petrol engines will have a spark plug extra which will be
reason for explosions during the four strokes that occur in engines.

The main difference between diesel and petrol is the way these explosions happen. In a
petrol engine, fuel is mixed with air, compressed by pistons and ignited by sparks from spark
plugs. In a diesel engine, however, the air is compressed first, and then the fuel is injected.
Because air heats up when it's compressed, the fuel ignites.

1st stroke (Intake stroke): In a diesel engine the intake valve opens with piston moving
down allowing air to enter the combustion chamber. In case of a petrol engine air fuel mix-
ture is allowed which is already mixed in a place called Carburetor in the inlet manifold.

2nd stroke (Compression Stroke): In this stroke both engines have almost same function,
both of them the piston now moves up compressing the air in diesel engine and air-fuel mix-
ture in the petrol engine.

3rd Stroke (Combustion or power stroke): In diesel engine, just before the piston reaches
the top of the cylinder completing its 2nd stroke, fuel is injected directly into hot compressed
air and gets ignited which causes the temperature to raise and pushes piston down. Petrol
engine is also similar, but the air and fuel is already mixed in carburetor and spark plug is
used to ignite this mixture. The timing of fuel injection and sparking is crucial for the perfor-
mance of an engine.

4th Stroke (Exhaust stroke): In this stroke both are similar, sending the remains from the
combustion through a exhaust valve. ' _ \_

A diesel engine is heavy and bulky due to the high compression ratio (1: 25 maximum) it

needs to handle and has a direct fuel injection system, delivering fuel at high pressure into l 3
the combustion chamber. .

A petrol engine is comparatively light and uses a spark plug for ignition of the fuel. ‘

- .

As we have seen above, the differences between the engines four strokes is the main

reason for different types of construction
Fire it...!!
-- A. Manikanth | ’t - - 4
L .
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The automotive industry is one of the fastest growing industries in the recent times. Since the
dawn of the millennium, new ideas were being pitched in regarding the technology, the design,
ergonomics, and fuel efficiency for the enhancement of automobiles. These speculated as to how
the car of the near future will be. The thinking process of the designers and engineers had found
a new path for the production of ‘The ultimate vehicle’. These popularly came to be known as °
concept cars’.

These cars have a certain purpose. Enhancements such as fluidic design, power efficiency, to be
an engineering marvel are the benchmarks of such automobiles. Production of these cars is limited.
If the technology to mass produce them will exist in the near future, you may pretty soon find one
of these concept cars standing in your garage.

The recent focus in the automotive industry is to design and develop autonomous vehicles. The
Trnimaran concept is one such attempt towards this goal. This automobile is also a vision in which
‘car sharing’ is a possible reality.

INTERIOR-

The unigue feature of this car is it’s flexible and yet beautifully modelled interior that offers a variety
of options. The seating offered by the car can be described by two modes-‘isolation’ and
‘participation’_The isolation mode is for the passengers to have their own space, and to make
passengers feel comfortable. This makes the car sharing practically possible. The participation mode
allows the passengers to ride the car together, side by side in the vehicle cabin.



Passengers can switch from isolation mode to participation and vice versa due to the flexibility
made possible by the components of the cabin such as specially designed cocoon structure,
circular partitions and the clever geometry of the floor.

EXTERIOR-

The exterior design of the Trimaran concept impresses the aesthetic sense of the Volkswagen
brand. The concept car has a wonderful aerodynamic shape and represents a true future car.
Due to its centered driving position, door cut lines run into the roof to widen the opening and
improve ingress and egress.

-- Sharang Kulkami
B.Tech, 2nd year
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Torque, the automobile club of IITH, was started by a bunch of “gearheads”, with a
vision, to inculcate and nurture the infatuation with automobiles, in the students of IITH.
Being one of the most active technical clubs, Torque attracts quite a lot of students, from all
streams of engineering.

As a tradition, which was started last year, Torque kick-started this semester with the
“Torque Trivia". Participation as expected came from all batches, irrespective of stream, re-
sulting in fourteen teams. Two rounds; preliminary and finals were held. Preliminary round
consisted of 23 questions from all aspects of automobiles, be it fun-facts, logos, automobile
history, etc. Questions were carefully tailored so as not to sound too technical. Six teams
made it to the finals. The finals were something completely out-of-the box, with a diverse va-
riety of rounds, ranging from audio-visuals to odd-one-out to Cluedo!!

On the whole, the quiz was very entertaining and enlightening, especially for the freshers.

The second session of Torque was a lecture-cum-discussion-cum-FAQ session arranged
specially for the freshers, so as to introduce them to the technicalities of an automobile as
well as clear their doubts and misconceptions. The topic of this session was “Manual Trans-
missions System”. Each and every topic was clearly presented and thoroughly discussed by
using videos and animations. Advanced concepts like Power and Torque characteristics were
also covered for the senior batches. After the lecture, a FAQ session was held, to clear the
doubts in the minds of freshers, regarding automobiles and their various components and
functionalities. To increase participation from the audience, papers were distributed so that
they could pen down their doubts, which were answered at the end of the session. This ses-
sion was quite fruitful for the freshers, as we were successfully able to clear most of their
doubts and impart some useful knowledge in the field of automobiles.

-- Nilesh Negi
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The engine bay of a McLaren F1 road car is gold plated because it's the best
material for reflecting heat.

The Bugatti Veyron’s gearbox took 50 engineers five years to perfect.

The propeller blades in low inertia turbochargers can spin at up to 250,000rpm.

In the film Gone in 60 Seconds, Christopher Ecclestone’s character doesn’t

drive as the actor doesn’t have a driving license.

The first car was the three-wheeled Benz Patent Motorwagen, built in 1885.

The onboard computer in a typical modern car is more powerful than the one used
to send astronauts to the moon in the 1960s and 1970s.

The fastest time for removing a car engine, and replacing it, is 42 seconds for a
Ford Escort, on 21 November 1985

Porsche is the world’s most profitable car manufacturer.

The world's widest road is the Monumental Axis in Brazil, which has enough space
for 160 cars to drive side by side !

The world’s longest car is the 100 foot limousine built by Jay Ohrberg of Burbank,
California. The car features a king-size waterbed and a swimming pool, complete
with diving board.

On August 20 2004, 21 people squeezed into a Mini Cooper in Athens, Greece,
setting a new world record.

Back in 1904, the first speeding ticket was given in Dayton, Ohio. The driver was
“speeding” 12 miles per hour..!

The first cars used a lever (some people call it a joystick) instead of a steering wheel.

It is illegal to slam your car door in Switzerland.

Goldman Sachs has predicted that India will have the maximum number of cars on the

planet by 2050 which will even overtake the US

Jamshedji Tata was the first Indian to own a car. He bought a car in 1901.
World’s first motor-accident was in 1769. The vehicle is still preserved in the
Conservatoire Nationale des Arts et Metiers in Paris

According to statistics, most car accidents occur within three miles of the person’s home

The world’s longest traffic jam was between Paris and Lyon in 1980 on the French
Autoroute. Traffic was backed up for 110 miles.

No two-cycle engines are allowed in Singapore. The license fee for a new car is low,
about $5.00, but as the vehicle gets older, this fee increases. When the automoblie
reaches &8 years old, it is no longer allowed on the streets. While strict, Singapore's

auto law has virtually wiped out air pollution in the country.

An airbag takes only 40 milliseconds to inflate after an accident. They kill 1 person to

22 lives they save.

The automobile is the most recycled consumer product in the world today!

The United States has almost one car per person. Even babies!

-- V. Karthik
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Pich the Odd-One from each of the given set:

1. Tata-Hitachi, Ingersoll Rand, Terex=Vectra,
MAN, Caterpillar, Hyundai

2. Renault Duster, Mahindra Scorpio, Premier
Rio, Mahindra Bolero

3. Mahindra Pantero, Honda CB Twister, Hero
Passion-X Pro, TVS Jive, Honda Dream Yuga

4. Limited $lip, Standard Carrier, Lockable,
Pitman Arm

5. Mercedes Benz CLS, Audi A7, Porsche Pana-
mera, Aston Martin Rapide, BMW 7 Series

6. Indigo Marina, Baleno Altura, Tata Estate,
Ertiga, Corsa Swing
- Ranit Menga

Answers will be published in next edition.

PetrnSexual
[Chaitanya Kulkarni]
-, A

Currently driving:Hyun-
dai i10.The best Value
for Money car in the hat-

chback segment in India.

Greatest Racing Driver:

Michael Schumacher

Top five Cars if I had
unlimited budget:
Ferrari 458 Italia, Bugatti
Veyromn 55, Lamborghini
Aventador, Lamborghini
Sesto Elemento, Koeni-
gsegg Agera and also a
Jaguar F-type.

With last litre of petrol:
Sell it and buy all the
above cars just for the
sake of watching them

parked in my garage!

Fastest ever driven:
Around 150 kph on the
Aurangabad-Pune

National Highway
Switch Careers: Become
an Fl driver or a test-

driver for Ferrari.

Favourite Road:
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