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Abstract

An ignition system for carburettor internal-combustion engines (ICE) isdeveloped, the system using a new plasma sparking plug as anignition appliance. Thesparking plug is a combination of a pulsed plasma accelerator and a forehearth.
Linking and installing size of new sparking plugs fully correspond to standard ones ofusual car plugs. Using plasma sparking plugs improves the economical and
ecological ICE cha-racteristics.

At the present stage of ICE development the problems of improvement of engineeconomical characteristics and ecological cleanliness are very urgent. The analysis of
working cycles of internal-combustion engines shows that these parameters depend tothe most extent upon the organization of an operation process m the combustionchamber and the composition of the working mixture in respect to the correlationarr/fuel (coefficient a ).

Converting the engine to the working with poorer working mixture is made difficult
by the deterioration of the mixture ignition process and the moderation of the' flamefront speading velocity, this results in a cycle efficiency decrease, ignition misses,engine operation instabilit'.

At present several ways of organizing the process of ignition and combustion withthe aim of coefficient a decreasing are known, these are motors with layer charge.
precombustion chamber ignition, electron ignition systems with enhanced spark energyand so on. Usually, the available technological solutions lead to the considerable
complicaton of the design of engines and ignition systems leaving the design of theignition device (sparking plug) itself invariable.

In the worked out ignition system the appliance of principally neu design
(plasma sparking plug) combining a precombustion chamber and a pulsed plasmaaccelerator is used The whole structure is manufactured in the dimensions of usual
automobile sparking plugs and possesses standard installing and linking sizes.

While the high-voltace pulse coming fiom the imnition coil. the ionization of theworking mixture in the zone of electrodes, discharge, acceleration of particles in thecross maietic field. inflamation and combustion ofth- part of working mixture in tihlorehearth acceleration and supersonic flow of hot ionized ca (plasma) th:.; ug tht
nozzle formed by plug electodes and workmcn mixture ienition in the main cor:butioncramber. Thus. tl flame t&ont s-readine velocirv in the ICE combustio enrine
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bfiween the precoinbuu.ion chamber vo Luii'- and diz- nozL. arva. and I ZSl e~s e fi
upon he qualitative fulJi composition (coefficient a).

Tliw, developed igintion appliance has bee~n invesllzat-d slid te!st, d ai a niuber of
cICitypon a nd e pifre e aodtos. The ways of improving ICE economical

charcteistcs nd ecrasig txicwaste due to the more rational organization ofigniionandcomuston rocsse aswell as the application of poorized workwgmixtures at modes of idling, partial loading and transient modes have been researc-.

Tefrttest-bench tests of new sparking plugs on the motor 'ZJL-3 75" and their
preliminary operational tests at ca-m "Zhiguli" ("Lada"), "Moskvich", 'Tavriya",
"Zaporozbets" have been carried out At all the cars the plasma sparking plugs have
shown the capability of woring and full substituting for standard sparking plugsI without any additional elaborations and adjustments of usual ignition systems.

The results of test-bench testing the plasma sparking plugs on the motor "ZIL-3 75"
are shown iFig. 1.
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U One can see from the graph in Fig.l that in the range of increased loading (powar
miode) tie waste of carbon oxide CO decreases while, usinst new sparking plue.s ill
comparison with the work of usual sparkin2 pIUCS.
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Fg 2. C2omparative reguiation chararenstics of the engne "ZIL-375" n
respect to economncal fuel mixture.

The graph in Fig.2 shows that while using new sparking plugs. the indicativeefficiency is higher that for the operation of an engine with usual plugs, and if theworking mixture is made poorer up to the air excess coefficient a more than 1.15, the
indicative efficiency decreases in the case of usual sparking plugs and remains on the
former level while working with new ones.

The main results of the preliminnary tests of new plasma sparking plugs are thefollowing:
1. The elaborated plasma sparking plugs can be used for operation in thecomposition of carburettor ICE with available ignition systems.
2. The developed plasma sparking plugs provide lowering the amount of CO waste.3. The developed plasma sparking plugs provide more stable ICE operation if the

poorized fuel mixtures are used.
At present the experimental batch of plugs iE under long-term operation testing atseveral car types, and the run of some of them with plasma plugs makes up 30-50thousand kIn.




