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ABSTRACT
The world is changing and so is your car, for behind its exotic looks and comfortable interiors lies the most advanced of technology that has been derived from years of evolution. Technology today has transformed your family car into an aggressive, efficient and futuristic mode of commutation. It is capable of a variety of operations from driving to work, to speeding off on the interstate, and the day isn’t far when you can even take it to the track. Today’s cars have technology that has been derived and modified form high performance Formula-1 cars, to technology that simply makes driving a pleasure. Your car is not only a mode of speedy transport but more safer and stronger.    
In this paper we will concentrate on just a few of these advancements
INTRODUCTION
Gone are the days when your car was just a car, it now resembles something you would see in an old re-run of a James Bond Classic. Today’s automobiles are capable of delivering more than one can imagine. Modernizations in automobiles have influenced every part of automobile and in doing so have transformed it into a work of art.
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THE INJECTOR AND SENSORS
A fuel injector is nothing but an electronically controlled valve. It is supplied with pressurized fuel by the fuel pump in your car, and it is capable of opening and closing many times per second. 

When the injector is energized, an electromagnet moves a plunger that opens the valve, allowing the pressurized fuel to squirt out through a tiny nozzle. The nozzle is designed to atomize the fuel -- to make as fine a mist as possible so that it can burn easily. 

The amount of fuel supplied to the engine is determined by the amount of time the fuel injector stays open. This is called the pulse width, and it is controlled by the ECU. 

The injectors are mounted in the intake manifold so that they spray fuel directly at the intake valves. A pipe called the fuel rail supplies pressurized fuel to all of the injectors. 

In order to provide the right amount of fuel, the engine control unit is equipped with a whole lot of sensors. Let's take a look at some of them. 

ENGINE SENSORS
In order to provide the correct amount of fuel for every operating condition, the engine control unit (ECU) has to monitor a huge number of input sensors. Here are just a few: 

· Mass airflow sensor - Tells the ECU the mass of air entering the engine 

· Oxygen sensor - Monitors the amount of oxygen in the exhaust so the ECU can determine how rich or lean the fuel mixture is. 

· Throttle position sensor - Monitors the throttle valve position  so the ECU can respond quickly to changes, increasing or decreasing the fuel rate as necessary. 

· Coolant temperature sensor - Allows the ECU to determine when the engine has reached its proper operating temperature. 

· Voltage sensor - Monitors the system voltage in the car so the ECU can raise the idle speed if voltage is dropping. 

· Manifold absolute pressure sensor - Monitors the pressure of the air in the intake manifold
The amount of air being drawn into the engine is a good indication of how much power it is producing; and the more air that goes into the engine, the lower the manifold pressure.

· Engine speed sensor - Monitors engine speed, which is one of the factors used to calculate the pulse width. 

HYDROGEN COMBUSTION ENGINE
The use of hydrogen as a fuel in motor vehicles offers several advantages over traditional fossil fuels: 

· There exists an unlimited supply of hydrogen 

· Hydrogen is renewable 

· Hydrogen is clean burning 
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Hydrogen weighs less and generates more power than hydrocarbon-based fuels. 

· Hydrogen burns faster (and at a lower temperature) than conventional gasoline. 

In addition to running on hydrogen instead of fossil fuels, the internal components of the H2R's engine are unique in two significant ways: the hydrogen-injection valve and the materials used for the combustion chambers. In the H2R, the injection valves have been integrated into the intake manifolds, as opposed to injecting fuel directly into the combustion chambers. 

Liquid hydrogen does not lubricate the way gasoline does, so the H2R uses altered valve seat rings that compensate for this. 
[image: image8.png]Sensors.

2000 How St ek




TURBOCHAFGER

Turbo charger is to supply the air to the combustion chamber of the engine during the suction stroke. When the engine is running at high speeds the vacuum created by the engine during the suction stroke is incapable of drawing the required amount of air required for the complete combustion of the fuel in the combustion chamber. Therefore the Turbocharger is used eliminate this deficiency of the engine.

It consists of turbine connected to a compressor by a shaft. The exhaust gases are directed to the turbine, resulting in the unit being spun at very high speed. The spinning turbine in turn spins an impeller on the other end of the common shaft which pushes an additional amount of air in the engine. As a result the engine can burn more fuel and air thus making more power by using the otherwise wasted exhaust energy. Turbochargers are compact and an effective way of providing the supercharging effect.

CVT (Continuous Variable Transmission) Basics
Unlike traditional automatic transmissions, continuously variable transmissions don't have a gearbox with a set number of gears, which means they don't have interlocking toothed wheels. The most common type of CVT operates on an ingenious pulley system that allows an infinite variability between highest and lowest gears with no discrete steps or shifts.

The distance between the center of the pulleys to where the belt makes contact in the groove is known as the pitch radius. When the pulleys are far apart, the belt rides lower and the pitch radius decreases. When the pulleys are close together, the belt rides higher and the pitch radius increases. The ratio of the pitch radius on the driving pulley to the pitch radius on the driven pulley determines the gear.

When one pulley increases its radius, the other decreases its radius to keep the belt tight. As the two pulleys change their radii relative to one another, they create an infinite number of gear ratios -- from low to high and everything in between. Thus, in theory, a CVT has an infinite number of "gears" that it can run through at any time, at any engine or vehicle speed.
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      When you step on the gas pedal of a car with a continuously variable transmission, you notice the difference immediately. The engine revs up toward the rpms at which it produces the most power, and then it stays there. But the car doesn't react immediately. Then, a moment later, the transmission kicks in, accelerating the car slowly, steadily and without any shifts. In theory, a car with a CVT should reach 60 mph (100 km/hr) 25-percent faster than the same car with the same engine and a manual transmission.That's because the CVT converts every point on the engine's operating curve to a corresponding point on its own operating curve

      The  CVT boasts of several advantages that make them appealing both to drivers and to environmentalists. The table below describes some of the key features and benefits of CVTs.

	Advantages of CVTs

	Feature
	Benefit

	Constant, stepless acceleration from a complete stop to cruising speed
	Eliminates "shift shock" -- makes for a smoother ride

	Works to keep the car in its optimum power range regardless of how fast the car is traveling
	Improved fuel efficiency

	Responds better to changing conditions, such as changes in throttle and speed
	Eliminates gear hunting as a car decelerates, especially going up a hill

	Less power loss in a CVT than a typical automatic transmission
	Better acceleration

	Better control of a gasoline engine's speed range
	Better control over emissions

	Can incorporate automated versions of mechanical clutches
	Replace inefficient fluid torque converters


ANTILOCK BRAKING SYSTEM

There are many different variations and control algorithms for ABS systems. We will discuss how one of the simpler systems works. 

The controller monitors the speed sensors at all times. It is looking for decelerations in the wheel that are out of the ordinary. Right before a wheel locks up, it will experience a rapid deceleration. If left unchecked, the wheel would stop much more quickly than any car could. It might take a car five seconds to stop from 60 mph (96.6 kph) under ideal conditions, but a wheel that locks up could stop spinning in less than a second. 
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The ABS controller knows that such a rapid deceleration is impossible, so it reduces the pressure to that brake until it sees an acceleration, then it increases the pressure until it sees the deceleration again. It can do this very quickly, before the tire can actually significantly change speed. The result is that the tire slows down at the same rate as the car, with the brakes keeping the tires very near the point at which they will start to lock up. This gives the system maximum braking power. 

When the ABS system is in operation you will feel a pulsing in the brake pedal; this comes from the rapid opening and closing of the valves. Some ABS systems can cycle up to 15 times per second. 
 NIGHT VISION TECHNOLOGY

The Night Vision technology is evolved from thermal-imaging or infrared technology used extensively during the Gulf War. It creates pictures based on heat energy emitted by the objects. Everything emits heat energy to some degree and it is high thermal contrast with background that allows the object to be seen.

Night vision gives drivers additional information beyond what their eyes are capable of seeing. It helps the driver detect potentially dangerous situations well beyond the normal headlight range the extra vision extends three to five times the range of low beam headlights and double the range of high beam headlights. At 100 kilometers per hour, normal headlights provide a  driver about 3.5 seconds to react to an object ahead. With night vision, the driver will have upto 15 seconds to react. The system can also help the driver to see beyond the headlight glare from oncoming vehicles.

Cadillac was first to introduce Night Vision technology on its 2000 Deville. The virtual image produced looks like black and white photographic negative -  hotter objects appear white and cooler objects appear black. Objects such as people, animals and running vehicles stand out of the black background of the night.

X – By – Wire:

The Automotive industry is using by wire technology, including individual systems like throttle by and brake by wire that provide significant advantages to the car maker like – enhanced performance, increased design flexibility and reduced mass due to the reduction in mechanical hardware connections.

Technology giant Delphi’s X – By – Wire is a family of braking, Steering, throttle and suspension control system. These advanced system function without many of the conventional mechanical components such steering column, steering shaft, brake booster, master cylinder, cylinder, hydraulic lines, parking brake cables, throttling cables, etc. Instead of high organized network of wires, sensors, controllers and actuator controls the mathematical function of the steering, braking, throttle and suspension control systems. The future will see these individual by – wire systems working together through a common electrical and control architecture, capitalizing on natural redundancies gained from combining steering and braking functions and further reducing the overall complexity.

COMPONENTS OF AIR BAGS

· BAG


The bag itself is made of a thin, nylon fabric, which is folded into the steering wheel or dashboard or, more recently, the seat or door. 

· SENSOR


The sensor is the device that tells the bag to inflate. A mechanical switch is flipped when there is a mass shift that closes an electrical contact, telling the sensors that a crash has occurred. The sensors receive information from an accelerometer built into a microchip. 

· INFLATOR


The airbag's inflation system reacts sodium azide (NaN3) with potassium nitrate (KNO3) to produce nitrogen gas. Hot blasts of the nitrogen inflate the airbag. 
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WORKING

· The basics of airbag inflation.  An undeployed airbag is folded within a car's steering wheel, its sodium azide–containing inflator attached to the crash sensor in the steering column.  Activated by a crash, the sensor triggers the inflator to produce an electric spark that ignites the sodium azide, which rapidly produces nitrogen gas that inflates the airbag. 

· Inflation happens when there is a collision force equal to running into a brick wall at 10 to 15 miles per hour (16 to 24 km per hour).

CONCLUSION
The advancements in the IC engines and Automobiles is continuing to meet the requirements of the customers and in concern with environmental criteria and manage the resources effectively and in a better way.

    At the rate at which technology is progressing the day is not far when the car will be so sophisticated that one will just have to walk in and let the car drive itself and make accurate decisions as to how best to maneuver the automobile to its destination. With most of the automotive technology having its basis in the aircraft and formula-1, flying cars may soon be in every home.
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