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7.1 Conclusions

This thesis has reports on a structured approach to the feasibility of the 3 litre car, achieving the objectives of the thesis. Also it has been done studies about the engine simulation features such as fme, valves and turbulence which will help future works based in engine simulation programs, specially in AVL Boost.

The main conclusion of this thesis is that with a gasoline car with regular port injection, the only way to achieve the 3 litre per 100 km fuel consumption is to deactivate the cylinders when the car is at idle. Although weight, drag coefficient and frontal area make an important contribution to the fuel consumption, it has been shown that just a combination of improvements in these will not achieve the 3 litre car without engine deactivation.

Although the fuel consumption achieved in this thesis is of 3.45 litres / 100 km in the European test cycle, with engine deactivation at idle, the author believes that is possible to achieve the  3 litre car. The reason for this statement is that in the thesis the engine is not optimised and the gears are also not optimised to the engine, and therefore the engine is not working at its optimum position. Moreover, the incorporation of 6 gears instead of 5 will produce a noticeable improvement in fuel economy. Further more, the designed engine will produce less fuel consumption if appropriate fmep is used. As said, the fmep used is from an Opel Astra of 2000cc and the improvements to the fmep due to using a small engines were not included. Also it will be possible to tune the engine with the cams, runners length and plenum position and size.

The 3 litre gasoline car with regular port injection would be a 600 cc engine with a peak power around 28 KW and peak torque around 55 Nm. Although car would have poor acceleration and will not be able to run at speeds above 140 Km/h, that may not make it attractive to the public, it would be possible to improve its sales by Government actions and by changing customer expectations. If better performance car is wanted with 3 litre per 100 Km fuel consumption, then it would be necessary to use hybrid cars or other fuels.

7.2 Further work

Although the author believes that is possible to achieve the 3 litre per 100 km fuel consumption car with regular port injection and he got a very low fuel consumption value of 3.45 litres per 100 km, it is necessary to prove this. 

For these future work the author suggest the following points of study:

· Optimisation of gears for a very small engine.

· Study of the problems of using engine deactivation. Study of the implications to the catalyst and other non CO2 emissions 

· Study of the tuning of a small engine.

· Study of the effect of introducing an ECU into the AVL Boost model in order to modify valve timing and spark timing.

· Study of the implication of running lean mixtures with a very small engine.

· Study the feasibility of increasing the compression ratio.

· Alternative fuels.
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