Office de la Proprieté Canadian CA 2184609 C 2005/07/12

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 1 84 609
Un organisme An agency of

d'Industrie Canada Industry Canada (12 BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 1995/03/03 (51) Cl.Int.%/Int.CI.° F24J 3/00
(87) Date publication PCT/PCT Publication Date: 1995/09/08 | (72) Inventeurs/Inventors:

- . POMPEI, LADISLAO, IT;
(45) Date de délivrance/lssue Date: 2005/07/12 PARIS| GUIDO U.. IT
(85) Entree phase nationale/National Entry: 1996/08/30

(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: EP 1995/000786 SELANY CORPORATION N.V., AN

(87) N° publication PCT/PCT Publication No.: 1995/023942 (74) Agent: FETHERSTONHAUGH & CO.

(30) Priortes/Priorities: 1994/03/03 (94103210.4) EP;
1994/03/29 (94104951.2) EP

(54) Titre : PROCEDE ET DISPOSITIF DE PRODUCTION D'ENERGIE
54) Title: A METHOD OF AND DEVICE FOR PRODUCING ENERGY

31 2 1

15
29
14
30
et T — } e il 1 3
e T - 16 4
.
N " —.._ .
f 4’//’1

25 23

24 12

(57) Abréegée/Abstract:
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obtained by simply burning only the oil.

The application concerns a method and a device for producing heat energy by contacting water with hot oil in a reaction vessel (1 1),
which leads to a violent reaction outputting a flame-like eruption of very hot gases, the generated heat energy being more than can be
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A Method of anc Device for Producing Energy

The i1nvention refers to a method of producing heat

energy through a partially self-sustaining process using o1il

and water, and to a device for carrying out the method.

Tt 1s known =—o use 01l as a heat vehicle 1n heat

exchangers for steam production. Thus, US-A-2222575

describes cooling of hot o1l by direct contact of the o1l

with cooling water which evaporizes 1mmediately, generating

steam for use. The hoft 01l 1s pumped 1nto a chamber with a

P

temperature of approximately 343°C and water 1s sprayed over

its surface from a plurality of nozzles. The reaction 1s
that the water evaporizes, thereby cooling the 01l which 1s
then replaced by new, hot oil. Also, US-A-41064202 describes

cooling of hot o0il: the hot o0il (about 350°C) and water are

both introduced into a vessel and both are sprayed 1in little

g

droplets 1n the 1nterior of the vessel so that the droplets

meet, whereby the water evaporizes and the o0il, cooled to

some extent, falls down and collects at the bottom. US-A-
4207840 describes a steam generator comprilsing a bath of o1l
in a spherical vessel which 1s permanently heated from
below, e.g. by a wood combustion. For generating steam,
water 1s 1njected into the heated 01l under the o1l level,
the water in intimate contact with the heated o1l

evaporlizing and rising to the surface of the 01l from which

the steam further rises and 1s discharged from the spherical
vessel. The o1l 1tself does not take part 1in producing, but

only 1n transporting the heat energy.

The i1nvention aims at producing heat energy using
01l and water, wherein & much higher heat can be gained and
a much higher temperature 1s obtained in a technically

exploitable manner than when only burning the oi1l. For the

method of the i1nvention, a reaction vessel 1s used
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containing a reaction chamber which 1ncludes a controllable

supply line connected to a supply of oi1l, a source of heat
enerqgy, at least one 1nput nozzle connected to a supply of

water and of air and an cutput flue. The method comprises

the steps of: admitting o1l into the chamber through the
controllable supply line up to a level below the connection
point of any input nozzle; applying energy to the o1l to
preheat the o0il to a temperature slightly less than the
ignition point of the o1l used; contlnuously spraying a
mixture of water and alr supplied from the supply of water
and alr over the surface of the preheated 01l from at least

#

one of the input nozzle(s); discontinulng the applicaticn of

heat energy to the o0il after a reaction between the oil, air
and water has begun; maintaining the level of the o1l above
a minimum level for as long as it 1s desired to maintain the
reaction by adding o©il through the controllable supply line;

and collecting heat energy discharged from the reaction

chamber through the output flue. Thus, 1n short, 1n a

continuous process, water 1s contacted with the o01il, which

beforehand has been heated to a temperature that depends on
the nature of the respective 01l but in any case 1s more

than 250°C, and the process 1s made to take place 1n a

vessel into which air 1s admitted. By such handling, an
eruption of heat 1s caused which 135 comparable to an
enormous and very hot flame-like phenomenon. This means
that an extremely strong¢ combustion with heat release takes
place, and the heat can be collected for some 1industrial

purpose.

It is important to poilnt out that at the beginning

e

of the process the temperature of the o1l normally should be

lower than that of self combustion, the o1l has not to burn

before the contact with the water: 1t 1s the contact with

water that causes the beginning of the reaction. It 1s
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possible that some o0ils have to be heated under a higher
pressure than the atmospherical, to the aim of obtaining the

necessary temperature without combustion before the contact

between o011 and water.

The method has proved very effective since, 1in the
special chamber, the water 1s sprayed over the upper surface
of the hot o0il, which neforehand has peen heated e.q.
electrically, which heating can be terminated upon the
beginning of the process that keeps the o1l sufficiently hot
by itself in spite of the continuous i1ntroduclng of cold
water (at 10 to 20°C). An ordinary o0il burner supplied with
water instead of 01l can be used for spraylng water and

introducing air into the vessel.

The o0il to be used for the purpose 1s preferably a
fat oil, such as fat animal or fat vegetable o0i1l. Vegetable

cil has proved particuiarly effective, the necessary

starting temperature in such case being about 310°C. But
also light vegetable oil has been proved to be successful.
The starting temperature, on the other hand, should not be

too high so that the oil may not be chemically disintegrated

beforehand.

For a rough process control, the relation of the
01l to the water i1n the vessel should be approximately 40:60
per weight, a relation which, however, can be bettered, 1.e.
using less o0il, 1f the process parameters such as the supply
with o0i1l, water and air and the output-jet diameter are

finely, particularly electronically, controlled.

The use of sea water 1s possible and could even

increase the performance of the system. For the chamber, a

vessel conically tapering to a top opening 1s preferred.
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A feasibility study for the use of this basic
process 1n endothermic type engines has been carried out

with entirely satisfying parameters and the loss 1n the

energy transformation process can be maintained with minimum

values. The final appliances can be very wide ranglng from
planes, rockets, helicopters, hovercrafts, tanks, automobile

cars, boats and convevance means or any other appllance

related to the combustion process, while the basic process

can be applied, as described, to heating systems for home

and industry as well as burning furnaces for 1industry

processes.

The danger of a possible explosion has been
completely eliminated, since the single components are not
inflammable until the precise starting conditions of the

process are reached.

In this new innovative process there 1s also
present a very low level of NOy, generally no more than 8-10
ppm in the combustion, while in general this level 1s much

higher likely no less than 350 ppm.

According to another aspect, a device for carryling

out the inventive process comprises a reaction vessel

containing a reaction chamber; first means for providing a

controllable supply of ©i1l to the reaction chamber; second

means for providing a controllable supply of water and air

to the reaction chamber; third means for providing heat to
the bottom of the reaction chamber; and fourth means for
collecting and discharging the heat enerqgy generated,

wherein the reaction chamber communicates with a flue which

opens into a furnace adapted for evaluating the produced

heat.

The method of the invention can be used primarily

to generate heat energy, and secondarilly to supply with
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driving energy an engine such as a turbo-engine or an

endothermic engine.

#

Further detaills, advantages and developments of

the invention will be seen from the following description of
preferred embodiments and of an equipment to carry out the

method, with reference to the enclosed drawlings.

Fig. 1 shows a heating furnace set equlpped to

F-

exploit the method of the invention;

Figs. 2 and 3 show schematic elevational sections

through reactor vessels also useable i1n the equipment for

carrying out the 1invention.

The equipment of Fig. 1 comprises a furnace 1
having an exhaust flue 2, e.g. a furnace as used for a
boiler or for a heating, and a usual burner 3 of the type
usually used to spray heating oil and alr into the furnace.
The burner 3 1is connected to a tank 4 which may be a tank
like a usual oil tank as used for heating bollers, and 1s
equipped with a nozzle 5 sputting off the material the

burner 3 receilives from tank 4.

In the described equipment, the burner 3 1s not
directly connected to the furnace 1 but 1s connected to a
reaction vessel 11 containing a reaction chamber 12 1nto
which a supply line 13 opens which comes, via a control

valve 14, from a further tank 15.

The vessel 11, and thus also the chamber 12, 1s

conically shaped tapering towards its upper end which opens

e

into some sort of a flue 16 ending as a jet 17 1nto the

furnace 1. The flue 16 contains a flap valve 18.

At the bottom of the vessel 11, electric heating

wires 23 connected to a (not shown) power source are
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arranged. Alternatively, a gas burner or another heating

facility may be provided.

For carrying cut the invention, the tank 4 is
filled with water and the tank 15 1s filled with a vegetable
oil. According to a particular way of carrying out the

method, the
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vegetable oil may be a usual cooking oil. Under control of the valve 14, a limited
amount of the o1l 1s allowed to pass into the vessel 11, which in the depicted arrange-
ment happens by gravity, in other arrangements' by a pump. In the vessel 11, an amount
of o1l 24 is collected up to a level of e.g. 3 t0 5 mm, so as to cover the heating wires
23. The amount of oil 24 in the vessel 1s heated to a temperature of approx. 330°C, the
minimum for the used oil being 300°. A thermometer 25 serves for observing the
temperature. If vegetable oil is used, a lot of little blue flames can be seen on the
surface of the oil 24 collected in the chamber 12 upon reaching the starting temperature.
Then, the burner 3 is started to spray water over the surface of the oil 24, at the same
time supplying some air into the chamber 12. The water contacts the heated oil and
leads to a very violent reaction with the consequence of an eruption of very hot material
being discharged from the jet 17. The eruption consists of a flame-like bulb 29 of a
white or blue glowing luminescent gas having a temperature of between 1200 and
2000° C, developing out of some sort of a non-luminant stem 30 of some limited length,

e.g. 20 to 50 mm, which appears immediat¢1y behind the jet 17. The existence of stem

30 depends on the control and regulanon of the arrangement.

For expenmental purpose, a gas analyser 31 is inserted into the exhaust flue 2. By
means of the gas analyzer 31, 1t has been found out that the process exhaust gas flow
causes a mimimum of pollution, typically 5 to 10 ppm for CO and 10 10 11 ppm for

NO,, in the case of a ratio water:oil = 6:4.

As concerns the continued reaction, the power supply for the heating wires 23 may be
switched off since the reaction itself causes sufficient heat to keep the oil hot and to

heat the further supply of oil coming from the tank 13.

Though it 1s supposed that the water 1s the main energy source, there is some consump-
tion of oil. It 1s assumed that by a thorough control of the equipment, i.e. of the water
and air supply by the bumer 3 and of the valves 14 and 18, the consumption of oil with
relation to water can be made to be fapprdx. 1 to 9. The optimal process parameters will
have to be found out by tests. In case of manual control and without much ambition to
obtain the optimum, the percentage of oil has to be selected higher, e.g. oil:water = 4:6

per weight. The cnitical point is keeping the temperature of the oil 24 in the vesse] 11



10

15

20

25

30

CA 02184609 2004-10-05

25257-26

above the minimum. The flap valve 18 which can also have a different valve con-
struction assists to keep the temperature within vessel 11 at a value of about 320°C. It
1s possible to voluntarily stop the process by closing the valve 14; in doing so, the
relative quantity of water continuously added will cool the reaction chamber below the
startng temperature whereby the process 1s stopped. For an automatic control of the
process, it will be necessary to continuously measure the temperature of the oil 24 in
vessel 11 and in dependency of this temperature to control the supply with oil and warer

as well as with the air supplied by the bumer.

The level of the oil 24 in chamber 12 should be maintained to a minimum of 3 to 4 mm
to be sure that the process will continue; however, aiso a level of 1 mm of oil has been

found working, however, with the nisk of a sudden stop.

The reaction vessel 11 in Fig. 1 1s supposed to be shaped as a truncated cone. This is

not absolutely necessary, alternative possibilities would be e.g. a muncated pyramid or,

though less preferable, a cylinder.

Fig. 2 shows a shape of the vessel 11 combined of a cylinder and a cone. ‘The con-
struction 1s different from the construction of Fig. 1 in that a plurality of nozzels 35 exist

which spray alltogether onto the level of the oil.

In Fig. 3, there are provided one nozzel 5 and a separate air supply 32 above the level
of o1l 24 into the chamber 12 in vessel 11, which chamber in this case is combined of

a parallelepiped and a pyramid.

According to Fig. 3, there are no electric heating wires 23 like in Fig.s 1 and 2, but for

the initial heating of the oil, a gas flame 33 1s used.

The size of vessel 11 1s to be designed depending on the heating power. More particu- - -
larly, it is recommended to dimension the vessel 11 directly proportional to the desired
heating power. For example, in the arrangement of Fig. 1, for a heating power of the
furnace and the bumer of 400.000 J/h, the base diameter of the conical vessel shall be

200 to 250 mm. Larger diameters will lead to a higher heating power but at the same
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time to larger consumptions while smaller diameters will produce less heat but will lead
to lower consumption of the oil and water. The: consumption is directly proportional to
the diameter of the vessel 11 or of the chamber 12 therein. The cone shape has the
advantage of reflecting part of the generated heat back to the oil 24 so as to easier keep
it hot. Also little drops of t]?e'water-oi] mixture thrown around in the chamber 12 are
reflected by such cone shape. It has to be taken into consideration that a too large size
of the jets could possibly reduce the process temperature below the process activation
temperature of the system which is about 300°C, in which case the process will be

stopped.

Anyhow, due to the relation between diameter and power, which relation may be based
on the dissociation volume of the water involved, it i1s possible to experimentally
determine the exact size of the vessel 11 for different calorimetric potentiais of different

bumers and furnaces.

When starting the process, as mentioned, the oil quantity in vessel 11 has to be heated
to e.g. 320°C. This temperature is slightly lower than the temperarure of flammability of
the oil, which represents a safety point because the oil can be stored safely without any

problem or cooling necessity. As mentioned, the temperature depends on the oil used.

The shown embodiments describe the use of the process for heating purposes. Of course,

the generation of heat energy can also be exploited in different manner, e.g. for driving

an engine such as a hot air engine or also standard engines or turbines modified for the

purpose.

The following examples show possible applications:

The method can be used with a usual turbine in the following way: a turbine has burners
with combustion chambers on the external toroidal diameter and in this case the system
can be easily applied with great advantage, taking in consideration the usually very high

fuel consumption of such machines with an high NO, output in the exhaust gases.
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A diesel engine can be modified like this:

two injection pumps, one for the oil, one for the water (air comes in 'the intake
manifold as standard engines);

modification of pump timing:

second pump injects water after few degrees after maximum height of the piston
e:iactly 4 fraction of time after

combustion;

the engine must be positioned on a reverse basis 180°, i.e. the crankshaft is placed
above of the pistons. This reverse position is required to allow a formation of a
level of oil at the basis of the reversed cylinder. This level must be of the quantity
necessary in the buming cycle because a too large quantity will raise excessively
the compression ratio. This set up embodiment will work also for a gasoline

injected engine.
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CLAIMS:
1. A method for producing heat energy through a

partially self-sustalning process 1n a reaction vessel
containing a reaction chamber which includes a controllable
supply line connected o a supply of 0il, a source of heat

F
p—-

energy, at least one 1nput nozzle connected to a supply of

water and of air and an output flue, comprising the steps

of:

admitting o1l into the chamber through the
controllable supply line up to a level below the connection

polnt of any input noczzle;

applying energy to the oil to preheat the o0il to a
temperature slightly less than the ignition point of the oil

used:;

continuously spraying a mixture of water and air

p—

supplied from the supply of water and air over the surface

of the preheated o1l from at least one of the input

nozzle(s):;

discontinuing the application of heat energy to
the o1l after a reaction between the 0il, air and water has

begun;

maintaining the level of the o0il above a minimum
level for as long as it 1s desired to maintain the reaction

by adding oil through the controllable supply line; and

collecting heat energy discharged from the

reaction chamber through the output flue.

2 . The method of claim 1, wherein the o0il used is a

fatty o1il.
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3. The method ¢f claim 2, wherein the 01l used is a
fatty vegetable o1l.
4 . The method of any one of claims 1 to 3, wherein

the temperature to which the 011 i1s preheated 1s at least

320°C.

5. The method of any one of claims 1 to 4, wherein
the relationship of 01l to water used 1n the reaction vessel

is 40:60 parts by weight.

0. The method of any one of claims 1 to 5, wherein

ﬁ
—

the level of 01l in the chamber 1s maintained by means of

the controllable supply line at at least 1 mm 1in depth but

preferably between 3 and 5 mm in depth.

7. The method of any one of claims 1 to 6, wherein

sea water 1s supplied to the reaction vessel.

3 . A device for producing heat enerqgy through a

partially self-sustaining process by the method of any one

b

of claims 1 to 7, 1nvolving a reaction pbetween o©0i1l, water

and alir, comprising:

a reaction vessel contalning a reaction chamber;

first means for providing a controllable supply of

oil to the reaction chamber;

second means f£or providing a controllable supply

of water and air to the reaction chamber;

b

third means for providing heat to the bottom o:

the reaction chamber; and

fourth means for collecting and discharging the

heat energy generated,
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whereln the reaction chamber communicates with a

flue which opens into a furnace adapted for evaluating the

produced heat.

9. The device of claim 8, wherein said reaction

5 vessel and the reaction chamber are cone-shaped.

10. The device of claim 9, wherein the reaction vessel

tapers conically from a wide bottom to a narrower top

opening which 1s connected to the output flue.

11. The device of c¢claim 9, wherein sald reaction

10 vwvessel and the reaction chamber combine the shapes of a

cylinder and a cone.

pr—
e

12. The device of claim 8, wherein said reaction

vessel and the reaction chamber combine the shapes of a

parallelepiped and a pyramid.

15 13. The device of any one of claims 8 to 12, wherein
the diameter of the base of the reaction chamber is
proportional to the desired enerqgy output in the ratio of

approximately 225 mm:400,000 J/hr.

FETHERSTONHAUGH & CO.
PATENT AGENTS

OTTAWA, CANADA
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