
TOP 80 engine GE
Last Updated Thursday, 05 November 2015 09:25

Translation of web page “Una nuova vita per i motori 2 Tempi”

  

by Michel Carnet

  

  A new lease of life for 2-stroke engines
  

  

The GE  (Gestione Elettronica)  Electronic Management system improves engine performance,
and reduces fuel consumption as well as pollution.

  

We only have to look at the automobile world to understand  how important this progress has
been in recent years.

  

The ever increasing use of electronic and electro-mechanical components in today’s modern
production cars has revolutionised their use and performance compared to cars made only a
few years ago.

  

With cars, there are many advantages, ranging from fuel consumption and pollution, easier
every day use, better maintenance (shorter time and often lower cost) and safeguarding
features that prevent damage to the engine (temperature alarms, oil etc..).  This is of course in
addition to safety systems such as ABS, Traction Control or Active Suspension.

  

We are getting so used to this progress that it is only when we drive older cars than we come to
realise how much effort and money has been invested by manufacturers over the years to
develop technologies which improve the life of motorists.

 1 / 6



TOP 80 engine GE
Last Updated Thursday, 05 November 2015 09:25

  

Many of you reading this may be wondering if we can really compare 4-stroke engines used on
mass produced cars, with our small 2-stroke engines.

  

The rapid evolution of electronics (as with other mass products such as smart phones and
home computers) allows for ever more sophisticated components, higher performance, less
power hungry and at more affordable prices.

  

The sophisticated technology that has allowed so much progress is available, with specialist
software and know-how, to those of us who always thirst for progress has led us, at Per il Volo,
to commit ourselves and embark on the path of a project that has impressed us from the
beginning.

  

We are calling this project: GE Electronic Management.

  What can GE Electronic Management bring to a 2-stroke engine?
  

We are absolutely convinced that in the near future, 2-stroke engines will be less polluting, will
always run in the best settings as required by the pilot, and will have better performance with a
reduced risk of failure. They will offer easier start, whether hot or cold, a longer life thanks to
more accurate schedule maintenance, and probably much more that we can even imagine now.

  

We mentioned a new lease of life in the title, because the 2-stroke engine which owes its
success to its simplicity and its low cost, is often hastily condemned as being too polluting.

  

2-stroke engines remains irreplaceable for applications where you need lightness,
manufacturing simplicity with fewer components, cost of development and implementation, easy
repair and small production numbers.

  

Another advantage of the GE Electronic Management is the interface that has the ability to
"communicate" with other sensors not necessarily related to the engine, such as a GPS, for
instance to automatically compensate for fuel burn altitude, or an automatic engine shutdown in
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the event of a crash, or constant altitude cruise control.

  What does a GE system consist of?
  

The main component is called the ECU (Electronic Control Unit) that gets programmed through
a dedicated software on a home computer, using a specific database called "mapping" (data
entered by the manufacturer specific to each type of engine). The ECU receives data from a
series of sensors in order to control the engine, mainly when and how much fuel to feed the
engine as well as how and when to provide the current to the ignition system.

  

An important and revolutionary component for the 2-stroke engine is the injection system
instead of a carburettor.

  

With an injection system, we can obtain a far superior combustion than with a carburettor.

  

Needless to say how important it is to optimise the carburetion. Too rich and you produce
unburned deposits that accumulate inside the engine and produce a lot of smoke, giving more
ammunition to the detractors of 2-stroke.

  

Too lean and you have a loss of power and overheating which will damage the motor and
shorten its operating life.

  

With a carburettor, you can only make rough adjustments which often results in a compromise
that allows to run the engine in variable conditions. This is unlikely to be the optimised air/fuel
ratio at any given time. Some competition pilots are able to adjust their carburettors for a
particular use (improved fuel economy or more power), but this is not what most pilots can or
want to do.

  

Instead, the amount of fuel that enters an injection system is perfectly dependent on parameters
that are measured at the time, and through careful use of the control software, fuel consumption
can be optimised and maximum power can be provided simultaneously.
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Traditionally, an engine is tuned specifically for its intended use, such as maximum power, rapid
acceleration, or constant power, and without GE, it can only be a compromise that is not always
the best setting.

  

Sophisticated GE software can detect instantly the pilot’s intention and adjust all the parameters
of the engine to provide in a very short time (milliseconds) the best performance, for example
during acceleration, and then re-adjust in an equally short time to constant rpm.

  

There is also the possibility of optimising chosen profiles with "mapping", choosing more
performance or more environmental friendliness, at the touch of a switch.

  

The best performance is achieved with the ignition timing with a special digital control unit,
controlled by the ECU.

  

The active timing control of the angle of ignition allows an optimisation of the operation of the
engine, when starting and when running, depending on the required power, the rpm, the
temperature and the resonance of the tuned exhaust system.

  

This results in an improvement in maximum power, in engine torque at all engine rpm and in
combustion with lower fuel consumption. Additionally, hand starting is easier with a decreased
speed of rotation needed for the first burst and with no recoil of the pull handle.

  

Our GE system includes a small battery that offers stability to the system at all operating
regimes and provides the energy required to synchronise all the components before starting the
engine.

  

What are the practical advantages of a GE system?

  

There are many advantages but in order to be concise, we shall only describe the most
important aspects:
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  Starting the engine
  

The ignition timing facilitates the start, avoiding the dreaded recoil that is very common on hand
start engines, and allows a perfect combustion from the very first rotation of the motor, instead
of a conventional ignition that may need several rotations, often as many as ten, before finding
the correct timing and getting enough energy.

  

We have come to adapt our starting procedures to match the various weather conditions,
through experience and confidence, depending on how hot or cold it is, but every time we risk to
provide too much or too little fuel.

  

A GE engine is able to provide the ideal amount of fuel as a function of all the aforementioned
variables, by the first rotation of the engine. It is truly impressive to see an engine that has not
been used for weeks, firing with the first few inches of the pull string!

  Fuel consumption
  

The optimisation of the quantity of fuel needed at all rpm and for every requirement of the pilot,
together with the advantage of the small nozzle of the injector working at a higher pressure than
a carburettor, combine to give a reduction in the fuel consumption.  A further advantage is the
ability to program a dual mapping (selectable by the pilot) with more features or more ecological
dynamics.

  

Note: the size of the fuel particles is important because for simple physical reasons, decreasing
the dimension achieves a reaction with oxygen (combustion) that is more controllable and more
efficient.

  Pollution
  

La riduzione dei consumi è direttamente legata a una riduzione della quantità delle emissioni
inquinanti, inoltre la qualità dei prodotti inquinanti può essere attentamente controllata con
opportune mappature i modo da evitare i più dannosi.The reduction in fuel consumption results
in a reduced emission of pollutants, but additionally, appropriate mapping allows to further
control the quality of the pollutants to avoid the most harmful.

  Life span
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The accuracy of the ignition and the close control of all parameters allow the engine to operate
more as it was designed for, less vulnerable to the usual problems associated with air bubbles,
dirty or low quality fuel, which can often damage the engine in a few seconds.

  Acceleration
  

Rapid acceleration and deceleration is possible in a way that could not be possible with
traditional settings which would normally cause overheating of the engine. We call this: “3D
Dynamic Mapping”.

  Other advantages
  

There are other benefits that are less straightforward to understand, on which we can reflect.

  

The traditional carburettor suffers from major problems such as:

  

- Carburettor icing in the venturi which can restrict the flow of fuel,
- Sensitivity to vibrations which can cause the emulsion of the air / fuel inside the carburettor or
interfere with the needle valve,
- Carburetion affected by Gs, although it is rare that the engine stops when making tight turns ,
- Vapour lock that prevents hot restart,

  

All these problems are largely resolved or at least reduced by using fuel injection.

  

You can follow on-going development of our GE engine on our YouTube channel

  

 or in FaceBook

  

 6 / 6

http://www.youtube.com/watch?v=UBhtiAgES2s&amp;feature=relmfu
https://www.facebook.com/MINIPLANE-228934685399/?fref=ts

