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DEVELOPMENT OF A NEW METHOD OF INFLAMMATION
PREVENTION

Abstract
Researches connected with influence of electridd fien flame are
analyzed. Dependence of tension value which leadputting out of flame
source are presented.

Introduction

Fire safety of available equipment is on indireattpiwvhen one develops
new and more advanced equipment. According tosstiwithin period of
1991 to 2000, 50% exogenic fires refers to firegchlappear as a result of cable
coating inflammation (29,3%), conveyor belt (17,8%bating in electrical
machines (2,9%). The main problem is that thei lesck of anti-fire means to
prevent inflammation of electrical equipment ance®yor belts. However,
there are some methods of fire extinguishing whach not universal. For
example, fire extinguishing by water is not allowat while extinguishing by
powder equipment damage occurs. In this conne¢here is a necessity to
develop an absolutely new method of prevention axtinguishing of
inflammation. The method is based on the abilityeleictric fields to influence
flame.

Thereal state of the problem

For the first time, the plant for extinguishing rfla was developed at
ISRMP (Institute of Scientific Researches of MinesRue Problems) in 1997. A
range of researches on examining of electric fieltuence on process of
conveyor belt combustion has been done. Theserobssaare being continued
at Don NTU. The plant,which was developed by thiergsts of University,
enables to generate electrical field with tensionetectrodes up to 75 kv. A
range of experiments to define optimal parameterdlame extinguishing has
been carried out.

The plant consists of a power supply unit (ris@m$formator),a control
unit and two electrodes. With the help of controltuhe tension is gradually
increased on electrodes and as a result an eléetdappears between them. It
facilitates movement of radicals and ions in thenez®mf combustion and
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appearance of so called “ion wind” (picture 1).ST'fion wind” leads to flame
illumination from the surface of combustion (pi&Li).

Picture 1 - Scheme of structure of the flame flowd ds shape:
1- aburner;
2-  electrodes;

3- lines of current;
4-  flame;
5-  lines of strength.

Picture 2 — Flame weakening in electrical field

Theresults of the experiments
With the help of voltmeter on control block the g¢em is fixed. With this
tension flame which is between electrodes is fektinguished. The programme
of experiments was made to examine influence oftetefield on the flame



source. Matrix of experiment planning was includedhis programme. The
range of experiments directed on examining of grflte on the flame depending
on the kind of electric field and the forms of étedes and the material they are
made of was supposed to be done in the frameoptbgramme.

These experiments showed that a variable of therigdield influences
the flame more sufficiently than a constant one.

One should mention that the tension value is lowmercase of using
variable tension. Having such tension, flame sow&ebetween electrodes is
completely extinguished. Besides, if one uses Hr@able tension, the necessity
to use tension rectifier is excluded, which simeéfthe plant construction.

Material from which the electrodes are made didnftuence flame
extinguishing but the shape of electrodes was grfifscant importance. These
electrodes were made of aluminum and copper. Stgpelectrodes were made
for the experiment:

1) needle-shaped electrode (point-sharpened);

2) flat round plate;

3) plate made of dielectric material with a set ofetes), each of which
was attached by a separate cable.

The third type of electrodes was created to makkinvetric field.
However, as the experiment showed, the most eftidbape of electrodes for
flame extinguishing is the first type of electrodEsr such a type of electrodes
the range of experiments, which are described heloas carried out. The
results are given in the form of graphs. The schisms@own in picture 3.
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Picture 3 - The scheme of experiments:
1-initial point;
2-final point;
L- changeable distance.

In picture 4a one can see the dependence betweerntetision of
extinguishing and the distance between electrodéherright and the foot of
flame source. When electrode is at the same hdakéevel as the foot of the
flame and the distance between them is 1 sm.dbisidered to be the initial



position of electrodes. The distance gradually éases and the tension of
extinguishing is measured every time.

Measurements are stopped when the flame stopsgaigimng having
maximum tension on electrodes.

In picture 4b the dependence between the tensiertwiguishing and the
distance between the electrode on the right anébtiteof flame source is given.
When electrode is at the same horizontal levelhasfoot of flame and the
distance between them is 1 sm. it is considereddoinitial position of
electrodes. We change the position of the electrgdelually by rising it
vertically. We set distance on the axle of abscstaeting with the initial point.
Every time when we change the distance we meashee ténsion of
extinguishing. We stop measurements when flamesstoginguishing having
maximum tension on the electrodes.

While processing the given data a trend line wak Guis shown by a
broken line in the graph). The equation of the liok the graph is calculated
according to the following formula:

y = 0.0606% — 0.8283% + 3.6515% — 4.3405x + 29.429,
and authenticity of approximatior R 0.9888.
The trend line for the second graph is calculatefbbows:
y = 0.6208% — 5.5583% + 16.829% — 17.892x + 32
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Picture 4 - The dependence between the tensioxtiofjeishing and the
distance between electrode on the right and theofollame source.
As one can see from the graph in picture 4a thsidarvalue, which is
necessary for extinguishing of flame, graduallyré@ases while remoting the



electrode from the foot of flame source in horizbmlirection. In graph 4b it is
shown that the most efficient extinguishing canusaghen the electrode is 1 sm
above the level of the foot of flame. When one élases the distance the value
of tension which is necessary for flame extinguighincreases proportionally as
in the first case. The value of tension which isado 32kV when the electrode
is at the same level as the foot of flame (wher@)Lecan have some inaccuracy.
This inaccuracy can be explained by complexity ioéd dislocation in the
electrical field, lines being located very closétythe electrode. The mistakes
are obvious because the initial points of the ebele dislocation in reference to
the source in the 1-st and 2-nd parts of experisnarg equal and in the 1-st part
of experiments the tension value was equal to 28l&ts exclude this point
from the value which was received while doing tlx@eziments. Taking into
consideration the above mentioned the graph preljiqaresented by picture 4b
can be viewed as follows.

In picture 5 we can see a trend line the equatibrwlnch can be
calculated as follows.

y = 0.4637% — 3.7824% + 11.101x + 18.218

and authenticity of approximatiorfR 1.
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Picture 5 - Dependence between the extinguisleingion and the distance
between the electrode on the right and the fofibafe source.

To make it sure that the flame is put out by “iomdf, the following
experiment has been done. The flame source wasitpua glass cylinder with
an opened top to let oxygen into and combustiordyxts out. The cylinder
prevented “ion wind” influence on flame of the bernThe flame was shaped as



a sphere. It is likely to be caused by the fact tha top of the cylinder was
opened. It means that the extinguishing effect dsieved in the result of
aerodynamic influence of a flow of the chargedipk$ on the flame. Thus, the
fact of flame extinguishing by the aerodynamic flofvthe charged particles
was proved by using experimental approach. Thisgs® is of a mechanical
character. The determining factors in this processe the shapes of electrodes
forming electric field, the tension between eled&a® and the distance to the
source of burning.

Conclusion
Taking into account the results of theoretical aeslees and experiments
it was suggested to use the given phenomenon feela@ng prevention
methods of inflammation of different objects indlugl the electrical plants,
coating of electrical cables and conveyor belt.
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