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[bookmark: _Toc109421079]Introduction 
The following report will cover electronic ignition and fuel injection systems.  The report will aim to cover how ignition system have developed from older generations to the current standard they are today outlining any changes, advancements and how they have been able to reduce emissions. The report will also cover sensors and actuators focusing on how they have managed to improve different aspects of the vehicle. At the end of the report, it will give an overview of an optimum ignition and fuel control system based off all the information presented throughout the report.
In comparison to the current generation of cars and automobiles the ignition system would use a high voltage pule is produced by means of breaker points which was controlled by a revolving distributor cam. Next when the points are in contact it completes an electrical circuit through the winding of the ignition. Newer generation of cars the ignition system purpose is to supply the spark to the engine for the ignition of the air and fuel mix.
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Ignition systems 
An ignition system generates a spark to ignite a fuel and air mixture in a combustion engine. The function of an ignition system is to provide the spark to burn the fuel air mixture within each cylinder. Secondly the ignition system controls the timing of the spark produced to gain the optimum efficiency so that the pressure inside the cylinder reaches its maximum pressure. The third function of an ignition system is to choose the desired cylinder that needs to be sparked. The ignition system needs to be controlled due to the spark plugs needing to fire during the compression stroke this is measured in the degrees of the crank shaft rotation. By having control over the ignition system, it allows the emissions to be lowered this can be achieved by correctly timed and clean combustion but also by varying the timing on when the spark plugs are fired more power will be generated at greater rpms and the tailpipe emissions will be reduced when at a cold start.
Fuel system
A fuel system works by injecting the fuel into the combustion chamber which is then combined with air the air fuel mix is then ignited using the spark from the spark plugs. A fuel system needs to meet tier 3 or above emissions standards. Electronic systems are usually required to ensure that the combination of air and fuel is controlled accurately. The system work by receiving information from the ECU and then will inject the correct amount of fuel into the chamber but also must be at the correct timing. The system also needs control do reduce emissions as there is feedback sent to the control about the demand on the engine from external factors this allows for emissions to drop as it will always put the necessary amount.
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A catalytic convertor is used to reduce the number of pollutants released by taking the gases and converting them into water vapour and other less damaging gasses this is done through a series of chemical reactions. For a catalyst converter to run at its optimum it firstly needs to be place on the car near something creating large amounts of heat usually this is done by being placed near the engine or near the exhaust as it requires a temperature of 350 - 400 degrees. This temperature needs to be met as anything under its optimum running temperature leads to unburned fuel getting into the exhaust which can cause overheating. To ensure that the catalyst convertor is running at its optimum efficiency it can be calculated by the powertrain control module. This will show comparison between the stream of oxygen. For the converter to running at optimum efficiently the result intended to be gained will show that the downstream oxygen sensor will show little activity.
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Allowed greater control for ignition timing refer to knock       

Ignition timing referring to the time relevant to the current piston and crankshaft angle when the spark is released into the combustion chamber. The ICM – ignition control module gathers data from a triggering device this is done to determine the vehicles best ignition timing. Knocking is known as damage to the engine, the effect this has on the ignition timing is that it limits the efficiency of the spark ignition. Knock occurs due to autoignition initiated in hot spots in the air and fuel mixture ahead of the advancing flame front. Due to the control systems it has allowed greater control as the timing is more precis the control unit can create the spark for instance to a 10th of a second rather than a 1000th of a second.

Improved fuel delivery 
Sensor’s improvements have allowed for improved fuel delivery as its controlled through MAF – mass air flow sensor this is used to measure the amount of air entering the engine. Then the PCM uses this information to calculate and then deliver the correct amount fuel into the cylinders. There is also a throttle piston sensor, this sensor syncs the amount of power that is being demanded from the engine in that moment and syncs with the fuel injection timing to improve the fuel delivery when and as it is needed. Another sensor that improves fuel delivery is the MAP- manifold absolute pressure, the role of this sensor is to report outside factors such as ascending a hill the MAP will register this as a low vacuum and high engine load which will then send this information to the ECU requesting more fuel.





Improved efficiency reducing fuel use
Oxygen sensors are key to performance and fuel efficiency. The oxygen sensor is part of the fuel management system. Its role is to monitor any unburned oxygen in the exhaust. The PCM then uses this information to determine if the mix of fuel is to much or not enough. This provides the pest performance, fuel economy and emissions.

Allowed greater diagnostic interrogation
The sensor used to show diagnosis is the OBD sensor- on board diagnostics. There are two generation of theses sensors the modern ones and more widely used, they use a standard digital communication port to provide real time data 

Improved vehicle reliability
Sensors have improved vehicle reliability as they are constantly sending and receiving feedback from the ECU. Due to this when the engine is struggling it will demand more power this will relay to the ignition sensor and fuel sensor to send more into the chambers, by doing this the engine will never be under stress as when the operating conditions are changing the feedback is relayed to the sensors so that they can adjust accordingly.
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An optimum ignition control system would be a mapped or programmed system. These systems are some of the newest and currently used. It is an optimum system to use as it has great timing and accuracy of ignition but also due to this also allows greater power and cleaner exhaust emissions. It is controlled by a micro processor built into the ECU. Due to the increased accuracy of spark ignition and reduction in emission I think that it is an optimum ignition system.
An optimum fuel control system could be a direct fuel injection system. This method of fuel injection the fuel is driven to the injectors through an electronically controlled rail and each injector which are also electronically controlled through the ECU to spray fuel of the desired quantity and specific timing, this is controlled through the ECU. This method of fuel control is one of the most efficient designs in both performance and fuel consumption.
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Improvements in ignition systems have firstly allowed for lower emissions as the mixture of    fuel and air can be proportioned and timed exactly making it a leaner mixture as a result of this it provides better economy and lower emissions. Another factor due to improvements and developments of having electronic systems is the closed loop system allows for better milage and performance from the vehicle. This can help extend the life of the internal combustion engine as the more accurately the timing and amounts are the more is saved this over time will help the general economy and efficiency of the car allowing it to run for more miles and run smoothly making it less likely to damage the engine of its life span.

Improvements in fuel control systems have also helped in reducing emissions. The current advanced control sensors have played a key role lowering emissions. The systems like catalytic convertors and electronic fuel injection systems have lowered emissions generally since they supply feedback to the ECU and other control points. From this it has allowed the sensors to control and adjust the amount of fuel being demanded by the engine. This allows the automobile not only to run more efficiently with more power but has also helped in lowering emissions. The ICE has benefited from these sensors and been able to prolong its life cycle as when the fuel injection system is running perfectly the engine will receive a lean mixture of fuel which creates a better efficiency for the engine prolonging its life.
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