Latest engine concepts 

In recent decades the engine became an indispensable assistant. Just think of the car or motorcycle. You can’t imagine movement without an engine. Therefore the development in the field of engines was supported heavily. 

And it’s thanks to this branch of science that practically every year new achievements are made in the field of engine technology. E.g., the diesel drives market share was increased by intensive research. 

The development also took some big steps in the field of gasoline engines. The new GDI - technology has a higher efficiency and torque than conventional gasoline engines. 

Moreover, the pollutant emission could be minimized in all types of engines. However, only very few people know more about engines than that they consist of cylinders and pistons. For this reason I will explain the individual attributes of some engine concepts. 

Today I want to give you  a  report  about  the  latest  developments in the sector of four-stroke- engines. First I`m going to talk about carburetting systems, and then I will go over to different engine concepts. At the end I will show you some possibilities to increase the horsepower and the efficiency of motors. 
The carburettor:

A carburettor is a part of an engine which mixes air with petrol to get the optimal efficiency. ln old cars like the VW buck there is an carburettor which operates by the principe of flowing air, which takes petrol with it. (SLIDE) This is a concept which fulfils its needs, but an exact mixture is very complicated and expensive to produce. From 1970, companies started using injection nozzles.  It was easier  to control  the air/petrol  mixture ratio, because a computer measured pressure, temperature and such surrounding-attributes and used them to control the optimal burning process to  get  the maximum efficiency. The work-process is based on en inlet valve, and en injection nozzle, which is placed out of the combustion chamber in the injection tube. When opening the inlet valve, petrol is burst into the flowing air and the mixture gets into the combustion-chamber where it will be compressed, fired and exhausted. This concept is used in most of our today’s cars. But the latest technology is called GDI which means Gasoline Direct Injection. This completely new concept is like that in Diesel-engines, because of the position of the injection nozzle in the combustion chamber. Through the inlet valve air is brought into, and the petrol is forced into the combustion chamber, shortly before ignition, by a power nozzle. This concept brings about 10 percent more horsepower, because the mixture rotates, which prevents cold spots where petrol is not burnt, from existing. 
The different engine technologies:

The first one is an injection motor with a three way catalyst. This system is based on an external injection system(SLIDE). OTTO piston engines need a mixture ratio of 14,7 to 1 to work optimally which means that there are 14,7 pieces air to every part petrol. This mixture ratio is called Lambda. If there is more air in the mix it gets leaner, and if there is more petrol it is called fat. Fireable mixture ratios go from Lambda 0,6(fat) to Lambda 1,5(lean). 
In the external injection concepts there are two major systems for injecting petrol which are called Single Point and Common rail. Single Point means there is one injection nozzle for all cylinders. This is cheaper, but petrolresidue remains in the injection tube and dosing the mixture is more difficult. 

The better system is common rail, which means that there is one injection nozzle for every cylinder. It is more expensive, but efficiency is increasing. Fuel is prevented from bedding in the tube and its used just after injection. To get optimal efficiency it is important to whirl the mixture in the combustion chamber. This also prevents cold spots. 

The next engine I want to explain is called lean-bum-engine. The great difference to other   motors is that it goes with an air-petrol mix of about 50:1. Carproducers   use   this system   to reduce   fuel costs. The disadvantage is, that it is very difficult for the sparking plug to fire the   mixture. So it is necessary to bring a fatter mix around the plug. Here firing starts but it would extinguish when the mix ratio gets leaner again. So it is important to rotate the mixture to prevent fire from extinguishing. 

The latest technology in this sector is called GDI (SLIDE). Earlier I explained the carburetting system of this concept, and now I will give you a short impression how it works. With   this new concept Japanese carmakers were able to reduce fuel costs and to increase horsepower. The piston and the injection nozzle cause the mixture to rotate. Just like a self firing system an GDI motor runs very lean and with a higher compression. So the air is heated in the combustion chamber and firing the air/petrol mix is easier. But this is not enough to get a good burning progress. 
The pressure in the injection nozzles is about 40 times higher than in a external injection system. But the special thing about this system is that the new nozzle gives a rotation too the petrol which depends on the needed power of the motor. This causes fast rotation at higher revolutions per minute and low rotation at lower r.p.m. The position of the gas-pedal determines how fast the nozzle should rotate the mixture. Toyota uses a hollow in the piston to increase the rotation too. 

New inventions:

Now I want to explain some major inventions, which increase the efficiency of the motors. To start I will show you the firing of the air/petrol mix with two sparking plugs. (SLIDE) The plugs  are  positioned  at  the side of the cylinders and  each is fired a short time one after the other. So the  flame  fronts  move towards each other, and the engine has a smoother burning effect and better emission values because firing errors are prevented. This invention increases the comfort of the engine. To get better emission values, one exhaust valve per cylinder is better, because the catalyst can start up faster when starting the motor. If you use two exhaust valves, the catalyst takes 15 to 20 seconds longer before it starts to work. In Mercedes-Benz’ latest engine concept, there are new running sockets which  are  made of e new Aluminium-Silicium-alIoy, which has smoother running plains.(SLlDE) The advantage is, that the friction loss are smaller, because the piston rings don’t press so strongly against the cylinder walls. 

I hope I was able to give you a short impression of the latest developments in engine technology.
