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Filtering Odors Qut an Airflow, and Filtering Device

Equi pped Wth an Odor Filter The invention relates to

a nmethod for filtering odors out of an airflow, during
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are used in private househol d kitchens, in which the
outgoi ng air above the stove is suctioned off, is

Filters equipped with an odor filter are regularly used in ventilation systems, for example,
when the air to be carried off contains large amounts of odorous substances and said
odorous substances are not to be released directly, at least not in the present
concentration, into the environment. Typical areas of application for odor filters usually

are related to heating and preparing foodstuffs. Odor filters are often used in chemical or

paint processing industries as well.

Depending on the required filter properties, it is possible to use different filtering
processes such as solvent flushing, electrostatic filtering methods, plasma filters or, in

- most cases, active-carbon containing filtering materials.

For example, ventilation hoods are used in private household kitchens, in which the

- outgoing air above the stove is suctioned off, is
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filtering systemand then is guided back into the room

in which the stove is located. Apart from mechanica
filtering devices that are often used to filter out
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fromthe outgoing air, kitchen ventilation hoods
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of active carbon or simlar filtering material. Odor
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Most known odor filers are based on filtering material that cannot be regenerated or is
difficult to regenerate, such as active carbon or such, whose filtering effect usually
decreases over time, which is why the odor filters must be replaced or renewed in certain
time intervals. While the intervals for replacing odor filters and the associated cots allow
for an economic sensible use of kitchen ventilation hoods that are designed for kitchens
in private houscholds, ventilation hoods used in commercial or industrial applications
often require large amounts of filtering material that must be replaced and renewed in

short time intervals.



3 The effectiveness of odor filters usually can be

i ncreased only by increasing the anount of the

filtering material or by increasing the size of the

odor filter. Often it is inpossible to achieve

e 10gd/e8t3ry filtering effectiveness for odor oygmproeswiisie
substances in commercially wused ventilation hoods,

for exanple in restaurants or3 conmerci al kitchens, due

to the high share of odorous substances in the
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method is not to significantly deteriorate the flow resistance when the air is passed

through.

The object of the invention is attained in that the particles contained in the airflow are at
least partially ionized and/or dissociated before entering the odor filter. It was found that
the inventive combination of two filtering methods provides for significantly improved
filtering effectiveness than the separate use of one or the other filtering method would

render obvious.

Either due to direct dissociation or caused by the ionization and subsequent reaction,
odorous substances or odor molecules are converted into reaction products that could be

odor nieutral,
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odor-neutral reaction products do not necessarily have

to be filtered out of the airflowin order to avoid
undesired odors. In addition, the accunul ation and
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requirements.

Int an especially advantageous manner, a plasma is generated in the airflow or electric

discharges are generated prior to entering the odor filter.

In practical tests, the odorous substance concentration in the outgoing air directly above
several deep fryers in a fast food restaurant was compared with the odorous substance
concentration of the outgoing air after the outgoing air was subjected to a filtering
method according to the ipvention. While the filtering effect of an active carbon odor

filter as well as the filtering effect of a plasma-based odor filter
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pl asma- based odor filter WO 2006/ 048183

PCT/ EP2005/ 011526 5 was able to produce a reduction
of the odorous substance concentration by a nmean
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wouid Be possible without the additional ionization or dissociation. At the same time, the
active carbon is used up in a reduced manner or the effect of an active carbon filter over

time is reduced more slowly so that the time intervals in which the filtering material

comprised of active carbon must be replaced or renewed are longer despite an improved

filtering effectiveness for odors.

It has been known that in particular small particles that cannot or can only be removed
insufficiently from the outgoing air with customary mechanical filter devices can easily
be separated and removed by generating a plasma. Different methods for filtering based

on plasma generation are known and are based on the generation of atmospheric plasma

or dielectrically
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generation of atnospheric plasma or dielectrically WO
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bet ween two pl ane el ectrodes. According to one

ewbaoiorees183 of t he inventive thought, the airfl oyyd
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prior to entering the odor filéter. The generation of
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¢ destruction of long chain molecules and odorous substances so that the dissociated

residual molecules no longer form odorous substances. It also is possible to generate
highly reactive, partially cnergized residual molecules that react with odorous substances

and convert them into odor-neutral reaction products in the process.

Energized, ionized or dissociated particles or molecules are captured in the active carbon
filtering material as well so that another reaction of odor molecules or odorous substances

- that have not oxidized up until now occurs, further improving the filtering effect.
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ozone often is produced in the above process for the
ionization or dissociation of the particles contained
inthe airflow Wthin a short period of tinme, the
OverWemneagt s Wi th other particles contained in gd¥gp200s/011526
airflow and an oxidation reaction can occur. The

ozone is retained in the actiVe carbon filtering

material together with other particles where it can
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'rst,_large contani nati on pieces are
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dtering material releases reaction energy, which, depending on the reaction that occurs,
can cause or at least facilitate a regeneration of the active carbon material. At the same

time the active carbon filtering material is at least partially cleaned during the filtering

process or the reduction of the filtering effect is at least delayed.

Advantageously, the airflow first flows through a particle filter before the particles
contained thergin are at least partially ionized and/or dissociated and the airflow then
enters the odor filter. By arranging a particle filter first, large contamination pieces are
prevented from penetrating the subsequent filter sections. Said large contamination pieces

resultin a
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premature saturation of the filtering material that

cannot be regenerated or is tedious to regenerate,

whi ch could inpede the filtering effect. This al so
HolodgusBisa absorption of an undesirably | arge pghaipSiosn11526
of energy supplied for the purpose of ionizing or

di ssoci ati ng odorous substantes by particles, in

particul ar dust particles or grease droplets, which
er avail able for
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to the invention not only can be used for filtering
BagiE Vihior impede e ﬁi‘?“%ﬁwef&ﬁ-g”@il&ﬂjsvafdsm dbgerption of an
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for an airflowwth an odor filter, said odor filter
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material. According to the invention, the filtering

devi ce has an energy-suppl yi ng device for the

i oni zati on and/ or dissociation of the particles
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the ambient air.

The invention also relates to a filtering device for an airflow with an odor filter, said odor

filter comprising active carbon or such as filtering material.

According to the invention, the filtering device has an energy-supplying device for the
ionization and/or dissociation of the particles contained in the airflow, said energy-
supplying device being arranged along the airflow in front of the odor filter. The filtering

device can also comprise a UV radiation source that provides the energy.

In an especially advantageous manner, the energy supplying device comprises two
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arranged at a distance from one anot her between which
alternate voltage can be applied. By dinensioning and
shaping the electrodes as well as triggering the

wo iREOAIA Vol tage applied between the el ectrqfgSp f)J%ﬁmszﬁ
i oni zation or dissociation of the particles that f ow
between the electrodes with the air can be set across

a wde area and thus can adjust to the respective

requi rements or the odorous substances that are

elseisaden arranged pea distendedypni ane antee betivegn Whigh alternate voltage can
concentrations. According to an advant ageous

be appdigil BN dinehsiviieg and gnping ¢hd dearodtshs vedhless gyggipg ki algrate
devi ce conprises two el ectrodes arranged at a di stance
vbitpmapplieddenidas thexdéanoaes, Waiiehizatian RrHS&ciafign OF the phrticles that
current or a direct current with superinposed
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preferably can substantially be in the formof a plane
tPth8t&pQtive RlgAREmE [ i F i
pIuraFiﬁyeoﬂ eﬁgctr%ﬂ%ébggbgﬂﬁPg?gﬁggmgégR#gggﬁx&%%EQ§WIn
i n. . ' inthe airflow D electric materia
e#%“%@%@@ﬁ?“%%@%ﬁ%ﬁ%e is arranged between the
el ectrodes. It is common know edge that a
di el ectrically inpeded di scharge provi ded by the
arrgn ement_ of an dielectric or an insulator between.
ACediag 3 lyauagesuy prokodiment ofghadamnive idse.dheenergy-supplying
i oni zation and dissociation and also in a sinpler and
deviseecopprisesttivg slegaedas atraeged aha disimntanlrem ane anadlierdetween which
pl asma.
a pulsating direct current or a direct current with superimposed alternating current can be

applied. The electrodes preferably can substantially be in the form of a plane plate or
“plane grid. It also is possible to arrange a plurality of electrodes at a distance from each

other in stacked fashion in the airflow.

Dielectric material to prevent discharge is arranged between the electrodes. It is common
knowledge that a dielectrically impeded discharge provided by the arrangement of an
dielectric or an insulator between the electrodes results in a markedly improved
ionization and dissociation and also in a simpler and more effective generation and

maintenance of a plasma.



WD 2006/ 048183 PCT/ EP2005/ 011526 10 In the sinpl est

case, one of two el ectrodes has an isolation |ayer.
Preferably, the filtering device conprises a particle
filter that is arranged in the direction of flowin
Womne/ofs183he ener gy- suppl yi ng device and the PCT/EP2005/011526
subsequent odor filter. Such a coarse particle

filter, for exanple a grease ©r vol unme separator,

provi des an easy nmethod for filtering out and

$e rs%giln a Iar% t‘gart of the contam nants in the

al it row berentie 3 Qrlestrdles hasamdadativadayend t he
requirenents on the filtering device that are known in
advance, the particle filter can conprise a plurality

of stages to achieve a gradual separation of fine and
Preftaahly.she filteringslenicd compiisesia pantick filter tHaeisairahgedvih tiERErection
particle filter can also conprise additional

shilgw i feent of theastrgnguedying devite atidtthe subd@fuiit JbSEIG! Such a
detergent. In a particul arly advantageous manner, the
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hydrophilic cellular foammaterial. 1t was foun

fou Gilterind du@ bhd@paRLRS b Bl th fidhd ardn -
properties for pgr eaése a%e st{géPr{eﬁe%:)rﬁgaE%get&gs 1%%5 ‘f%ﬁa({“g‘gependmg
dhfle SRGHRA L b ont api nati on can .
efficientl y%ﬁ\?\ges eél!gk%ﬁ{n%goﬁl gﬁ‘é‘e"%%f%‘h%‘iega“’? ﬂzﬂzﬁea%mwn In
JavhiLrd - Lal . If the airflow not only carries
dr Ly"?cg’dﬂl}g?ay“‘g%ﬁ%#ngaﬁ‘a?f“é’ﬁls%m’ﬁ%ﬁh%o Rges tasaehifere p gridual
%E#%{e of-.steam.and | iquid droplets, the WO 2006/ 048183
ll_ﬂgﬂf 6%1;:3 ﬁ%g%st particles and contaminants in the airflow. The particle filter

can also comprise additional sprinkler or washing equipment with a water mist or

detergent.

In a particularly advantageous manner, the particle filter is at least partially open pore,
hydrophilic cellular foam material. It was found that such filtering materials have very
good filtering properties for grease and steam droplets and that at the same time the
filtered out contamination can efficiently be washed out and separated from the filtering

material. If the airflow not only carries dry, dusty contamination but also has a sufficient

share of steam and liquid droplets, the



11 liquid anount that is absorbed in the open pore,
hydrophilic foammaterial is sufficient to largely

wash the biggest portion of all contam nants captured
inthe filtering material out of the filtering

MEOapdoaks1sd t hat the contam nants captured and PCT/EP2005/011526
accunul ated in the open pore, hydrophilic foam

mat erial can be renoved in a sinple and easy manner.

It was found that filtering out |arge particles such

steam and grease droplets with a dianmeter of 1
%%‘c"rdo%%”é‘f&%tr‘g WP@’%‘&&@ opgisporeydsapbilisdoemmaterial is sufficient to

ner.gy- suppl yi ng device and odor filter are

ifﬁﬁ?l%iaﬁ%ﬁ’é &Pl&gégty)omomorf all eoutpminants chwnmgd frethi ditisriad material out
time and that their function is not conprom sed. Such

&t e fitering gatseiol soghat uescoptmibientuepthrédandore®isitad inthe open
and industrially used ventilation hoods w thout
peguiydromhiliti fopmopuerial casiealeiolédin a S¥BHIBLENBAG anSeiCh a
conbi nation of individual filtering el ements not only
allows the alnost conplete filtering out of |arge
particles such as grease droplets or steam but al so
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that are difficult to filter out Th a ne
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consi derabl e share o
filter. A dust

fi.l . i cl
Q{d{(ﬁl@gﬁlt& agﬂét}ntaglln%%tgi\é%jc} gfﬁep q?f%]}l Ioge;{ e R_grio@@f time and that their

filter can C |
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i 015 Dot compromised. ltening device thus can be used in commercially
and industriaily used ventilation hoods without requiring disproportionately high
maintenance. Such a combination of individual filtering elements not only allows the
almost complete filtering out of large particles such as grease droplets or steam but also

of very small particles and odors from the airflow that are difficult to filter outin a

mechanical manner.

For the use in airflows, which carry a considerable share of dust, it may be practical to

arrange a dust filter as a paﬁicle filter. A dust filter can be comprised of, for example,



In the foll ow ng paragraphs a nore detailed, schematic
expl anation of an exenplary enbodinent for a
filtering device according to the invention, which is
described in the drawing, is given. The Figure shows
Wo SdobBiEadsl ¢ design of a filtering device arra P2bos/o11526
an outgoing airflow channel 1. The filtering device
first has a particle filter @ in the direction of flow
in which the outgoing airflow nmust flow through a

| ayer of at |east partially open pore, hydrophilic
afflgegn ardavers alltextijonhétsl matedidlsl e filter, 2 steam and
grease droplets together with other particle shaped
contami nants are separated fromthe airfl ow. However,
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theowiepmeEo oy e Bow tigough a layer of at least partially open pore, hydrophilic
foam material. In this particle filter, 2 steam and grease droplets together with other
particle shaped contaminants are separated from the airflow. However, most of the

odorous substances cannot be captured and filtered out by such 2 mechanical particle

filter.

Then the outgoing airflow is guided through an energy-supplying device 3 that
comprises, in the direction of flow, a first plate electrode 4 and arranged at a distance
from it a second plate electrode 5 so that the airflow can flow between both plate
electrodes 4, 5. One or both plate electrodes 4, 5 can be part of the airflow channel 1 and
- do not necessarily need to cause a change of the cross section of the outgoing airflow
channel 1. Alternating current is applied between the two plate clectrodes 4, 5 with the

help of a high-voltage transformer 6. The frequency of the



alternating current is 50 Hz with other frequencies,

in particular higher frequencies, being feasible and
suitabl e for individual applications. The airflow that

i s guided through the energy-supplying device 3 is at
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out but also captures and filters out the reaction products such as ozone produced by the
energy-supplying device 3. The highly reactive reaction products that are generated and
accumulated shortly before in the odor filter 7 facilitate additional reactions in the odor

filter 7 that result in an additional reduction and filtering out of odorous substances.

The active carbon can be comprised of a plate module, a bulk filter or cartridge in the
| odor filter 7. Instead of the arrangement of two plate electrodes 4, 5 shown in the Figure,
it is possible to arrange a plurality of clectrodes in a stacked manner. The energy-
supplying device 3 also can comprise a device for generating a plasma or can comprise a

UV radiation source.



an Odor Filter Clainms 1. Method for filtering odors
out of an airflow during which an airflow containing
odor ous substances is guided through a filtering
devi ce equi pped with an odor filter and the odor
j activated carbon or a simlar subst
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of the particles contained iy the airflow are at | east
partially ionized and/or dissociated before entering
the odor filter. 2. Method according to claiml
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entering the odor filter. 3. Method according to claim
ah OdwerRiter t he airflow is subjected to radiation with
hi gh- energy photons before entering the odor filter.
4. Method according to claiml wherein electric
di scharges are generated in the airflow before
entering the odor filter. WO 2006/048183
PCT/ EP2005/ 011526 15 5. Method according to claim4
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clainms wherein the airflow first is guided through a
particle filter before an at |east partial ionization
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1. Method for filtering odors out of an airflow during which an airflow containing

odorous substances is guided through a filtering device equipped with an odor filter and
the odor filter has activated carbon or a similar substance serving as filtering material
wherein at least a part of the particles contained in the airflow are at least partially

ionized and/or dissociated before entering the odor filter.

2. Method according to claim 1 wherein a plasma is generated in the airflow before

entering the odor filter.

3. Method according to claim 1 wherein the airflow is subjected to radiation with high-

energy photons befoi’e entering the odor filter.

- 4. Method according to claim 1 wherein electric discharges are generated in the airflow

before entering the odor filter,



particles contained therein occurs and the airflow
then enters the odor filter. 7. Filtering device for
an airflow equi pped with an odor filter with the odor
filter containing activated carbon or a simlar
serving as filtering material wherein
“?W@é@ﬁ% devi ce conprises an energy-suppl yi nd’cgéqyzgogousm
(3) for the ionization and/of dissociation of the
particles contained in the airfIOMIsaid devi ce being
arranged along the airflowin front of the odor
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wherei n the energy-supplying device (3) is a device
dietdctrigenerating a plasma. 9. Filtering device according
to claim7 wherein the energy-supplying device
conprises a UV radiation source. 10. Filtering device
according to claim7 or 8 wherein the energy-supplying
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arranged at a di stance from one anot her betmeen whi ch
a pulsating direct current with superinposed
alternating current can be applied. 12. Filtering
7 dilgrong device fatiangirtflow ehaipped @it en ddonfilier @ith thei glohfiltgre
i npedi ng dielectric
containing activated carbon or a similar substance serving as filtering material wherein

the filtering device comprises an energy-supplying device (3) for the ionization and/or
dissociation of the particles contained in the airflow said device being arranged along the

airflow in front of the odor filter (9).

8. Filtering device according to claim 7 wherein the energy-supplying device (3) is a

device for generating a plasma.

9. Filtering device according to claim 7 wherein the energy-supplying device comprises a

UV radiation source.

10. Filtering device according to claim 7 or 8 wherein the energy-supplying device (3)

comprises two plate electrodes (4, 5) arranged at a distance from one another,



material is arranged between the el ectrodes (4, 5).

13. Filtering device according to one of the preceding
claims 7 through 12 wherein the filtering device
conprises a particle filter (2) that is arranged in

i tion of flowin front of the
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ener gy-suppl yi ng device (3) and the subseqgeunt

filter (7). 14. Filtering deygi ce according to claim13
wherein the particle filter (2) is an at | east
partially open pore, hydrophilic foam material. 15.
bftinetmwhich adeli¢rogingeooedtiingpdlied.cl ai m 13 wherein the
particle filter (2) is a dust filter.

11. Filtering device according to claim 7 or 8 wherein the energy-supplying device (3)

comprises two plate electrodes (4, 5) arranged at a distance from one another between

which a pulsating direct current with superimposed alternating current can be applied.

- 12. Filtering device according to claim 10 or 11 wherein discharge impeding dielectric

material is arranged between the electrodes (4, 5).
13. Filtering device according to one of the preceding claims 7 through 12 wherein the
filtering device comprises a particle filter (2) that is arranged in the direction of flow in

front of the energy-supplying device (3) and the subseqeunt odor filter (7).

14, Filtering device according to claim 13 wherein the particle filter (2) is an at least

partially open pore, hydrophilic foam material.

15. Filtering device according to claim 13 wherein the particle filter (2) is a dust filter.



