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TITLE OF THE INVENTION
Cooking oven comprising exhaust gas purification assembly
TECHNICAL FIELD OF THE INVENTION

The present invention relates to a cooking oven, such as a.
domestic or professional cooking or baking oven, a micro-
wave oven or a grill oven, comprising a cooking cavity and
an exhaust gas purification assembly to purify the gases

released from the cooking cavity.
BACKGROUND OF THE INVENTION
Cooking, particularly frying and baking, releases air in-

cluding fumes such as fat vapors, odor particles and/or hy-

drocarbons. Some fumes produced during cooking are desir-

able, since théy are the source of appetizing aromas. How-

ever, other fumes are less desirable, particularly greasy
vapors and smoke-like gaseous and particulate prodﬁcts,
that accumulate on the inner surfaces of the oven, forming
encrusted residues, and therefore require the oven to be
frequently cleaned and maintained. If the fumes are simply
vented outside the oven, as most known ovens suggest, the
room rapidly becomes filled with fﬁmes, which leave a film
on the room's walls and ceiling and may also leave an odor

that lasts for several days.

A known operation for cleaning ovens is treatment by pyro-
lysis that involves destroying the grease deposits or other
residues that appear on the walls of an oven during cooking
by a heat treatment. However, the burning of greases or
stains again generates fumes, which may contain more or

less harmful gases such as carbon monoxide.
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It is thus desirable that harmful as well as unpleasant

fumes be treated before they escape from the oven so that

their presence does not jeopardize the atmosphere of the

room.

Such fume and odor elimination in current cooking devices
is typically handled by bleeding a small amount of the oven
cavity air into a single pass, iow temperature catalytic
filter element, located between the cooking cavity and the
appliance exhaust vent. In the catalytic filter element,
airborne cooking fumes are oxidized into carbon dioxide and
water, thereby preventing fumes and odors from escaping

into the environment.

Such a catalyst filter element requires to be heated to a

temperature of at least 180°C before it can operate prop-

erly.

This is usually attempted by locating the catalyst filter
assembly in the vent duct arrangement sufficiently close to
the outlet from the oven that hot air from the oven heats

the catalyst filter assembly.

Other technical solutions are known that provide a high
temperature heating of the filter elements by individual

heating means, and require the passage of electric current

through heat—genefating electrodes or heater coils for at-

taining a similar result.

One known design uses a catalyst supported on an electri-
cally conductive wire, wherein the conductive wire is used
as a resistive heater. But even when the wire is provided
in a design comprising.a plurality of wires arranged in a
net like or screen like structure, a problem associated
with this design is to keep the column of contaminated air

in physical contact with the catalyst wire net for a period
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long enough for it to do its work as this design provides a

low specific surface area.

Accordingly, catalyst coated wire screen design are gener-
ally inferior to a design that uses éatalyst coated gas-
permeable ceramics. Standard catalytic converters for self—
cleaning ovens normally include a catalyst coated ceramic
honeycomb-shaped disk. The honeycomb-shaped disk comprises
a large number of cellular passages whose walls are coated
with an appropriate catalytic agent for aiding in the com-
bustion of the cooking vapors. For heating up to a selected
temperature, the ceramic honeycomb disk is threaded with a
high resistance electrical wire to provide an auxiliary

heating means.

Also known from DE 4139 904 is an oven, provided with a

concentric auxiliary heating element, which is surrounded
by a catalytic converter assembly, wherein the catalyst is
deposited as a coating on a foam ceramic of e.g. aluminum

oxide or silicon carbide.

However, these designs, using a ceramic structure, always

need an auxiliary electric heater, and thus the total elec-
trical consumption of the oven is greater than for an oven
with only a forced hot gas circulation heating system but

without such catalytic filter elements. In addition, auxil-
iary heating up of the ceramic catalyst assembly can be in-
sufficiently rapid, leading to release of undesirable smoke

or fumes from the oven.

Moreover, the temperature distribution of a ceramic filter
structure heated by an auxiliary heater may be non-uniform,
resulting in narrowing of a region in which the burning of
fumes oécurs and thus difficulty in effective combustion of
the cooking fumes. As a result, unburned residues may accu-

mulate near an end surface of the filter element, flow
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paths openings on a filter inlet side may be clogged, re-

sulting in a decrease in function.
SUMMARY OF THE INVENTION

Thus, there is a continuous need for a cooking appliance
with an effective exhaust gas purification assembly, in
which the combustible components in the cooking fumes are
completely converted, so that no unpleasant or harmful
gases are likely to be produced, even when the exhaust
gases are to be discharged directly into the kitchen atmos-

phere.

According to the invention a cooking oven is provided com-
prising a cooking cavity and an exhaust gas purification
assembly comprising a filter element comprising a gas per-
meable, electrically conductive silicon carbide material
and a current supply structure operable for self-heating

said filter element.

In the present exhaust gas purification assembly, the elec-
trical properties of the silicon carbide material provide a

novel approach used to burn off the collected fumes.

As the silicon carbide material used is electrically con-
ductive, electrical contact can be made directly to its
surface to prévide resistive heating thereof. Rather than
using a separate supplemental electric heating element to
heat the filter element above combustion temperature, the
current is passed directly through the silicon carbide ma-
terial. The silicon-carbide matérial,_as current flows
through it, will become hot enough to effect oxidization of

collected particulate.

Silicon carbide has turned out to be an especially suitable

filter material, since it is chemically stable, has a great
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heat coﬁducting capacity, and 1is resistant to temperature
and thermal stress.

As the material does transfer the heat effectively, odorous
fumes. can be quickly heated up to a combustion activation
temperature to enable effective combustion of deleterious
vapors in the oven exhaust streém. There is likewise little
danger of inoperative dead zones occurring in the filter
material. A

Thus, use of the self-heating assembly according to the in-
vention eliminates the need of a pre-heating step before
catalyst or non-catalyst combustion, so that the combustion
passage time can be shortened. As a résult, the size of the
assembly can be decreased, and the range of applications

can be broadened.

According to a particularly preferred embodiment of the in-
vention, the silicon carbide material is provided as an

open-cell silicon carbide foam.

‘These foams are compact, provide excellent heat and mass

transfer, and generate little pressure drop on the flowing
gas stream, all of which are distinct advantages over con-

ventional honeycomb structures.

‘Particularly, if the cellular passage structure of a foamed

silicon carbide material is covered with a precious metal
catalyst, the unique: structure of the open-cell silicon
carbide foam allows the fumes excellent access to an ex-
tremely large catalytic surface.

Because of the low thermal capacity of the ceramic foam and
because the combustion process is distributed evenly
throughout the entirety of the ceramic foam, the ceramic
foam héats up very quickly. That means that only after a
short period of operation the filter unit operates effi-

ciently.
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Silicon carbide, in addition, provides an open-cell foam
with good mechanical rigidity at relatively low density. As
the foam material is a self-supporting nature, it elimi-
nates a pressure drop, which would otHerwise be caused by

holding or mounting means.

Advantageously the open-cell foamed silicon carbide mate-
rial has an open-cell porosity of 30 to 90%. A foam struc-
ture with high open-cell porosity is preferred as it causes

a low-pressure drop across the filter element.

A further increase in the surface of the filter body may be
obtained by providing a filter element having a relatively
larger mean pore size, such as 0.05 to 5mm. That allows the
fumes to penetrate deeper into the filter structure for im-
proved heat transfer or for interaction with an active

catalyst coating on a larger surface area.

According to one embodiment of the invention, the filter
element is cbmposed of zones of different porosity to re-
distribute the flow of volatiles to attain a substantially

complete combustion effect.

According to a preferred embodiment, the filter element is
prévided with a catalyst coéting to enhance flameless oxi-
dation reaction at lower temperature. A silicon carbide
substrate in general minimizes thermal expansion mismatch
between support and catalyst coating and would be pre-
ferred, as it can withstand high temperatures without sub-

stantial scaling of the surface thereof.

Because the catalyst coating is provided directly on the
surface of the self-heating filter element, it heats up
rapidly when the filter element is energized. It is almost
immediately effective to deal with the fumes generated dur-

ing a cooking operation or a high temperature self-cleaning
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cycle effected in the oven cavity.

The catalyst coating suitably comprises platinum, palla-
dium, rhodium, vanadium, titanium, zirconium, copper,

nickel or in any combination or alloy thereof.

The current supply structure of the exhaust gas purifica-
tion assembly may be in the extremely simple and compact
form of a single pair of electrodes. Otherwise, the current
supply structure may comprise a plurality of electrode
pairs for a unifqrm'current and temperature distribution or

to provide different wattage to the filter element.

Preferably, the filter element comprises at least one con-
tact zone, which may consist of an infiltrated or plated

metal area.

Suitable electrode designs may include a pair df electrodes
consisting of a central electrode and a peripheral elec-
trode. Suitable electrode designs also include two-
dimensional electrode designs, such as mesh and comb elec-
trodes, to improve current distribution in the structural

filter element.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partly schematic view of a side vertical sec-
tion of a cooking oven according to the invention;

FIG 2 is an enlarged cross sectional view of an embodiment
of the exhaust air purification assembly according to the
invention;

FIG 3 is a SEM micrograph of an open-cell silicon carbide

foam;

FIG 4 is. a cross sectional view of a silicon carbide foam

comprising an infiltrated contact zone.
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DESCRPTION OF SPECIFIC EMBODIMENTS

Referring first to FIG 1, there is schematically d4llus-
trated a conventional cooking oven 1, which has an oven
cavity 12, formed by oven liner 2. Beneath a top wall are
side, rear and bottom walls defining an insulated oven cav-
ity having its open front 3 closed by a door 4. The door-
may be pivotally mounted by any suitable hinge means. The
oven as shown is provided with upper and lower heating

units.

A cooking oven according to the invention may be of the so-
called self-cleaning or pyrolytic type that is capable of
being heated above a maximuﬁ food cooking temperature up to
a temperature of about 400°C. At this temperature, any food
residues which may have been deposited and remain as a
crust on an inner.surface of the oven liner during previous
cooking operations, become pyrolytically decomposed and

gasified. : ‘

The invention may also‘advantageously be used in a cooking
ovén with a forced air. convection system for circulating a
conyection airflow in an oven interior, in order to perform
a cooking operation. An additional benefit of the convec-
tion airflow is that the oven walls are kept hot, reducing

the tendency for residues to build up.

The oven illustrated in FIG 1 comprises an exhaust duct 10

above the top wall of the oven cavity. An exhaust passage

13 communicates to an outlet from the cooking cavify in the
shape of a conical opening plenum 9 extending in the width
direction of the oven cavity. The duct accommodates the ex-
haust gas purification unit 7 and serves for the controlled
discharge of the hot fumes from the inside of the oven cav-

ity to the environment.
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In the illustrated embodiment, the vent duct is provided at
the upper part of the cooking cavity, but in some oven de-.
signs it may be arranged behind the rear wall of the oven
cavity to reduce heat loss, caused by high temperature gas
moving to the upper part of the cavity and from exhaust to

the outside .0f the cooking oven.

To bring the fumes in the oven cavity into contact with the
exhaust gas purification unit there is provided a motor
driven fan 11 in the portion of the duct immediately above
the exhaust plenum. The fan impeller is driven at a rate
sufficient to produce a negative pressure within the cooker
cavity as compared to the pressure of the ambient, so that
a pressure gradient is formed from the ambient through the
cooking cavity and through the exhaust gas purification as-
sembly.7, so that all cooking vapors are drawn there

through. The purged gas 1s then forced out to the ambient.

"The vent duct may additionally be provided with a thermo-

stat immediately above the fan, useful to cut off the cur- -
rent through the filter element in the event that the tem-
perature becomes undesirably high, as it may happeh, since
the catalytic reaction of cooking fumes is exothermic, once
the reaction is initiated and is self-sustaining, if suffi-

cient combustible gases are present.

The exhaust gas purification assembly comprises at least
one first filter element'72 composed of a gas-permeable,
electrically conductive silicon carbide material and even-
tually an active catalyst phase, surrounded by a solid cas-
ing 71 made of a material impermeable to gases and resist-
ing to the working temperature of the device. This casing
is equipped with at least two openings. The bottom wall of
the casing has an inlet open adapted to be connected to the
vent .opening.in the oven liner, another opening serves for

the outlet of exhaust gases.
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A particular form of the assembly that has been found fa-

vorable is illustrated in the view of Figs. 1 and 2.

The units as shown are circular in cross section. That is,
the filter elements are circular-cylindrical in shape. But,
of course, the shape of filter element need not be a circu-
lar cylinder, and can be a rectangular solid, a hexagonal
or oval cylinder, or indeed any other shape, which may be
dictated by the space requirements of the vent plenum in

which it is to be mounted.

In addition, the geometry can be modified to a conical
shape or include conical shape impressions to provide for a

chimney effect in the filter element.

The dimensions of diameter and length of the assembly 1is
selected to ensure an as large as possible catalytic éur—
face area consistent with an arrangement of the assembly in
an exhaust passages - to enhance contact and to extend the

contact time.

Thus the assembly may be made small in diameter compared to
length, and also irregular or awry in shape, in order to
produce a turbulent flow of air that will tend to impinge
against the passage surface once or more as it passes there
through, so that substantially all of the fumes and greases
of the cooking air are subjected to cataiytic oxidation. As
a foamed silicon carbide material is self-sustaining and
easily machinable, it provides no restrictions‘to any de-

sign of the filter element.

Optionally, a sealing ring is provided around circumference
of the filter element, forming a seal between the interior
wall surfaces of the casing 7land the outer circumferential

surfabe-of'the filter element 72, to reduce gas bypass.

10
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As the self-heated filter element should be mounted insu—
lated and grounded, a base layer of insulation material,
such as microporous insulation material, may be arranged as

a dish-like support 6.

The filter element may be arranged in singularity or in

plurality in the exhaust plenum of the vent duct.

In one modification, the filter element may include a first
and a second filter in spaced insulated relation and pro-

vided with a separate set of electrodes so that the filter

"elements may be used separately or in parallel. According

to one embodiment of the invention, two filter elements of
different wattage are combined in the exhaust gas purifica-
tion assembly. One element alone 1is usedlfor baking when
less catalytic oxidation is required and when it is desired
to keép the heat emitted at a miﬁimum to prevent overshoot-
ing the desired baking temperature. Both elements may be
used for broiling since the amount a smoke and fumes gener-
ated is greater during broiling and overshooting of the se-
lected temperature ié less objectionable than during bak-

ing.

The modification shown in FIG2 includes three filters ele-
ments 72, 73,73’, installed in series to the flow of ex-
haust gases. A first filter element is used to redistribute
a gas stream; only the second filter element bears a cata-
lytic coating to reduce cost of precious metals. A third
element of reduced transverse cross section assists in cre-

ating a chimney effect.

The exhaust gas purification assembly as shown is retained
in position by a fastening means 8, comprising a spring
member of generally U-shaped configuration, which is

mounted to the top of the oven liner. This arrangement al-

11
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lows the simple removal of the device. Other fastening
means may include clamps, clips, brackets or the like, as

known in the prior art.

According to the invention, the filter element comprises an
electrically conductive silicon carbide material, permeable
to any gases, particularly to such gases as smoke or fumes

generated in a cooking cavity.

According to one embodiment of the invention, the filter
element comprises the silicon carbide material provided as
a filter caftridge, containing a'gas—permeable bed of
packed grains as the filter medium. According to another
embodiment, the filter elément is composed of an open net-
work of co-sintered silicon carbide grains. In a fﬁrther
embodiment, the filter element includes a catalyst coated

honeycomb-shaped disk.

However, according to a preferred embodiment of the inven-
tion, the filter element comprises an open-cell silicon

carbide foam structural member.

Silicon carbide foam is a lightweight material made of
self-bonded silicon carbide and foamed into shapes, which

is available commercially from a number of manufacturers.

Commercially available silicon carbidé foam is fabricated,
starting with polyurethane foam of desired pore size. The
polyurethane foam is impregnated with resin, then pyrolized
to form a reticulated vitreous carbon foam. The carbon foam
is infiltrated wiph'silicon carbide by a chemical vapor

deposition process, wherein the silicon carbide is layered

on the interior skeleton of reticulated vitreous carbon.

After the SiC layer is deposited, the carbon foam is re-

moved pyrolytically to leave a monolithic SiC foam core.

12
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The product made by the foregoing process may then be ma-
chined into various physical forms. To provide a densified
SiC surface for the application of an electric connection,
a thin layer of SiC cement may be applied over the foam.
This forms a laminated facesheet, as shown in FIG 4, which
can act as a substrate for a current supply structure ac-

cording to the invention.

A silicon carbide foam, as used with this invention, is
characterized by an open-cell structure, as shown in FIG 3.
The open-celled foam includes a matrix of thin porous
walls, which define a plurality of cells, or passageways
connected to one another extending longitudinally and mutu-
ally parallel there through between the inlet and outlet

end faces of the structure.

Especially due to the high mechanical strength of a filter
element consisting almost entirely of silicon carbide, ex-
traordinary thin filtering walls may be obtained. Thus, the
foam material may be very porous, typically from 30% to 90%
porosity. This means that about 30 to 90% of the macro-
scopic volume of a SiC foam part is occupied by pores.
Therefore, gas may flow through-the'material very easily.
That will also help to provide an extended area and period

of contact of the catalyst and the hot gases.

As the silicon carbide foam bodies may be manufactured with
a well-defined, substantially uniform pore size, also the
pore size may be chosen to enable the fumes to flow com-
pletely through the walls and to restrain most or all of
the particulates from passing completely through the walls.

The mean pore size of the porous SiC filter segments will
normally be selected in the range of 0.05 to 5 mm. With a
pore size less than 0.05 mm the pressure loss in the re-

sulting filter element would be excessive. In practice, it

13
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is preferred not to drop below 0.1 mm. With a pore size
more than 5 mm the resulting filter medium does not have

sufficient retention efficiency.

Advantageously, the filter medium may be composed of a cel-
lular foam with zones of different porosity distribution,
formed either by providing a sequence of foams with differ-
ent pore sizes, or by a single part with a porosity gradi-
ent, or by a combination of the two. For each zone, the av-
erage porosity preferably is within the ranges mentioned

above.’

When foods are cooked at a high temperature, then the oil
fumes and the o0il drops are not always flowing at a con-
stant rate, but sometimes the o0il fumes come popping out
through the surface of the food in small bursts. Accord-
ingly, a part of the filter element may be designed to
equalize the amount of the o0il fumes, and also to play the

role of a dispersant to make the contact of the oil fumes

with the catalyzer as uniform as possible. In accordance

with this embodiment of the present invention, the fumes
may be preliminarily filtered through a relatively coarse
foam filter element to evenly and quickly redistributed
fumes across the entire cross-section of foam sample, fol-
lowed by filtration through a relatively fine, filter ele-
ment to pfovide an effective homogenization of a flowing

gas stream.

According to one embodiment of the invention a suitable
catalytic coating material covers the inner and /or outer
surfaces of the silicon carbide material at least in part,
so as to reduce the temperature at which an oxidation of
fumes and odors occurs. The catalytically active material
may, e.9g., be selected from platinum, palladium, rhodium,
vanadium, titanium, zirconium, copper, nickel or in any

combination or alloy thereof, as well as, for each selected

14
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active elements or for some of them, in chemical combina-
tions/compounds with oxygen, nitrogen, etc. By way of exam-
ple, the catalyst known as "platinum black" is suitable for

devices to be used with cooking appliances.

The catalytically active coating is suitably added to the
filter body by introducing a slurry/solution that contains
the catalyst material as ultra-fine powder and a carrier as’
water or an organic, a salﬁ, acid or non-origanic solution,
in the filter body and subsequently removing the liquid
carrier. However, also other known methods of application
of catalytiéally active elements on the surfaces of the
filter, may be used, such as PVD techniques, etc.

The presence of at least one.of these catalyst metals low-
ers the combustion temperature and enables coﬁtinuous com-
bustion at low temperature, thus preventing the accumula-

tion of dirt in the device.

As the filter element is intended to be used as an electri-
cally energizable afterburner, it is connected to a current
supply structure, so that, if current is made to pass

through portions of the filter element, the passage of such

current causes the usual I2 R heating effect.

To that aim, eléctrodes 74, 75 are fixed in pairs to the
silicon carbide foam volume such that electrical contact is

made between the foam and each electrode.

In most embodiments of the purification assembly, the fil-
ter element will be supplied with a single electrode pair
of an electrically conductive material substantially at
each end of the filter element in axial or lateral direc-

tion.

Such electrodes should be made in such a shape and arrange-

ment that they provide a flow of current through the foamed

15



10

20

25

30

35

WO 2009/103415 PCT/EP2009/000721

structural element having a current density as uniform as

possible.

Various design patterns may be followed, for example, volt-

age may_be applied between coaxial electrodes or two rod

electrodes, spaced apart within the filter element.

Otherwise, a plurality of electrodes is radially spaced
around the outer surface of the filter element, with six
such electrodes being illustrated at FIG 2. Thereby, it be-
comes also possible to arrange suitable electrical connec-
tions for different wattage, these connections being either
sefial, or parallel where applicable, or a combination

thereof.

It is also desirable, that the electrode arrangement pro-
vides an enlarged contact zone, -for example by a two-

dimensional electrode design.

Example given, a first and a second conductive mesh screen
may be applied to cover the side faces of the filter ele-
ment in electrical contact with the foam material, so that
electrical power can be applied between the two mesh units
to provide an electrical current path through the entire

electrically conductive carbide foam.
A comb-shaped electrode arrangement may be an alternative.

The connection of the electrodes to the foamed filter éle—
ment must be able to withstand the extended thermal stress
and corrosion by hot cooking fumes. Further, as little con-
tact resistance as possible must be sought. Achieving a me-
chanically and electrically connection creates considerable
difficulties because of the porous and rough surface of a

foamed silicon carbide part.

16
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According to one embodiment, the electric current may be
supplied in a known manner through slip rings and slip con-

tacts for easy replacement of the filter element.

Otherwise, the connection of the electrodes to the silicon
carbide may also be performed by brazing or soldering, in

ways known per se.

According to a fﬁrther embodiment shown in FIG 2, metallic
conductors, such as small metal plates or plugs, are embed-
ded in the foamed structural element. The metallic conduc-
tors 74 will conveniently have electrical lead wires 75 at-
tached to them, thereby forming what is conventionally un-

derstood to be electrodes.

According to a further embodiment, a part of the surface of
the foamed body is metallized with a suitable metal, such
as silver, to form a contact zone for an electrode. The
filter element is preferably metal sprayed with e.g. Al to
enable electrical contact to the filter segment by solder-

ing. It is possible to solder electrical connections di-

rectly on to flame sprayed areas of the filter element.

In a further embodiment of the present invention, a metal
alloy or any other suitable material capable of conducting
electricity is infiltrated on a face of the foamed body, to
provide‘a structure in which a fully dense contact zone 1is
integrally bonded to porous, open-cell silicon carbide

foam.

Having an electrically conductive metal infiltrated into
them may increase the electrical conductivity of the con-
tact zones by a faétor of 10 to 100. Further, a smooth sur-
face results. Both favor the soldering on of leads by which
then electrical current can be conducted through connecting

zones and foam parts. But care should be taken that the
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conductive layers do not block the apertures of the cells
within the filter that is the flow of the exhaust gases
through the filter is not impeded.

The ends of the electrodes are brought out and connected in
parallel relation to an insulating terminal block fastened

to the oven liner for connection to a standard power line.

The source of current may be a nominal 220 volt 60 Hz.

power supply.

Although the self-heating filter element in the filter as
hereinabove described are supplied with an electric current
independently of the fan, it is alternately possible to
construct the filter so that they may form a single unit,

as far as the supply of an electric current is concerned.

In operation, the greasy vapor and particles released from
the food is withdrawn from oven cavity by the fan 11. Dur-
ing this withdrawal, the vapor passés through the‘filter

element 7, which retains the.gréase and any food particles

released during the food preparation.

Current flow is caused to pass through the filter element
and, due to the resistance of the foamed silicon carbide

material, will cause the foam material to heat up.

As stated above, the current is designed to heat the filter
élement up to a temperature above a minimum temperature of
180°C, this being sufficient to start burning fo of any
greasy constituents of the exhaust gas. However, the tem-
perature of the filter element should desirably be kept at
230°C -400°C. If the temperature is lower than 180°C, the
greasy fumes and the particles are not decomposed, but are

collected as dew, thereby blocking the exhaust gas flow.

Although it may be desirable to have a temperature higher
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than 400°C for the decomposition of the o0il fumes, such an
excessively high temperature is deleterious to the safety
of the cooking oven and to the cooking effect. Therefore,

the temperature should be lower than 400°C.

Since the filter element becomes hot'quite rapidly, the
fumes and particles in the exhaust gas are quickly oxidized
under the influence of the catalyst on the walls of the
filter element, so that only clean air is be discharged.
The grease therefore does not come into coﬁtact with the
fan 13 or with the electrical parts associated with it, so
preventing any possible damage to these components, which
could impair operation. At the same time, the use of the
exhaust gas purification prevents greasy vapors and bad
odors released during food preparation from dispersing

freely into the environment.

Although the present invention has been has been described

with reference to preferred embodiments thereof, it should

"be understood that the invention is not limited to the em-

bodiments, but rather that various changes or modifications
thereof are possible without departing from the spirit of
the invention. Accordingly, the scope of the invention
shall be determined only by the appended claims and their

equivalents
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72
73,73’
74
75

10
11
12
13-

Cooking oven
oven liner
front opening
oven door

top wall

assembly support

exhaust gas purification'assembly

housing of assembly

first filter element

second filter elements

contact zone
electrode
fastening means
exhaust plenum
duct vent

fan

oven cavity

exhaust passage
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CLAIMS

1. Cooking oven comprising a cooking cavity and an exhaust
gas purification assembly comprising a filter element com-
prising a gas—permeable, electrically conductive silicon

carbide material and current supply structure operable for

self-heating said filter element.

2. Cooking oven according to claim 1,
wherein the silicon carbide material is an open-cell foam

silicon carbide material.

3. Cooking oven according to claim 2,
wherein the silicon carbide material has an open-cell po-

rosity of 30 to 90%.

4. Cooking oven according to claims 2 and 3,
wherein the pores of. the foam have a mean pore size of

0.05mm to 5mm.

5. Cooking oven according to claims 1 to 4,
wherein the filter element is Composed of zones of differ-

ent porosity.

6. Cooking oven according to claims 1 to 5,
wherein the filter element is provided with a catalyst

coating.

7. Cooking oven according to claim 6,
wherein the catalyst material comprises platinum, palla-
dium, rhodium, vanadium, titanium, zirconium, copper,

nickel or in any combination or alloy thereof.

8. Cooking oven according to claims 1 to 7,
wherein the current supply structure comprises a single

pair of electrodes.
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9. Cooking oven according to claims 1 to 7,

wherein the

current supply structure comprises a plurality

of electrode pairs.

10. Cooking
wherein the

zone.
11. Cooking
wherein the

area.

12. Cooking

wherein the

13. Cooking

oven according to claims 1 to 9,

filter element comprises at least one contact

oven according to claim 10,

contact zone consists of an infiltrated metal

oven according to claim 10,

contact zone consists of plated metal area.

oven according to claims 1 to 12,

wherein a pair of electrodes consists of a central elec-

trode and a

14. Cooking

peripheral electrode.

oven according to claims 1 to 13,

wherein at least one electrode is a mesh electrode.

15.Cooking oven according to claims 1 to 13,

wherein at least one electrode is a comb electrode.

22
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