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Apparatus of this kind are particularly used In large kitchens In order to separate fat particles out of the exhaust air. To reduce
the number of required parts while maintaining the high degree of separation of particles and maintaining the total height of the
apparatus, a special lamella shape (1,2) Is described which consists in cross section in its middle region of a circular arcuate
plece which extends over 120° to 130° and of two parallel straight longitudinal edges (1a,2a). On account of the special lamella
shape (1,2), the forming of a row of parallel lamellas out of a metal sheet Is possible while maintaining the high degree of
separation and maintaining the small total height of the apparatus.
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Abstract

Apparatus for separating oil or fat particles from an

airstream flowing through the apparatus.

Apparatus of this kind are particularly used in large kitcliens
in order to separate fat particles out of the exhaust air. To
reduce the number of required parts while maintaining the high
degree of separation of particles and maintaining the total
height of the apparatus, a special lamella shape (1,2) 1is
described which consists in cross section in its middle region
of a circular arcuate piece which extends over 120° to 130° and
of two parallel straight longitudinal edges (la,2a). On account
of the special lamella shape (1,2), the forming of a row of
parallel lamellas out of a metal sheet is possible while

maintaining the high degree of separation and maintaining the
small total height of the apparatus.
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Apparatus for separating oil or fat particles from an

alrstream.

The present 1nvention relates to an apparatus for

separating o1l or fat particles from an airstream.

Apparatus of this kind arepartiéularly used in large kitchens
in ordexr to separate the oil and fat particles out of the
exhaus£ air. In comparison to common devices with aluminum
wire-mesh filter members, they have a considerably greater
degree of separation and can be cleaned without problems.
Additionally, the burning of these apparatus with the
consequently resulting danger of fire in the exhaust air
channels is practically no longer possible.

An apparatus for supplying and removing air from rooms with a
moist and/or fat atmosphere is known from DE-OS 27 18 611.

In these known apparatus circular lamellas are provided with
openings extending in the longitudinal direction, the adjacent
lamellas of which are respectively alternatively arranged with
their opening upwards or downwards, the lamellas engaging in
one anothey and theilr edges engaging each other behind at a
distance. The circular arcuate lamellas have an inner angle of
more than 180°. In the overlapping area of the engaging
lamellas, this results in a corresponding oval chamber of a
sufficient size to cause the air to flow with different flow
velocities through these. The different flow velocities are
caused by the double deflection about 180° and by the
compression and expansion of the airstream when flowing in and
out of the oval chambers. In this way, the particles in the
airstream, in particular oil or fat particles, are thrown onto
the inner surfaces of the lamellas on account of their greater

mass, and can accumulate there and flow into a collecting

trough.
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An oval chamber which forms an expanding and narrowing
turbulence path is already known from DE-AS 1 122 4398. An
apparatus is described in this published application in which
rhe lamellas or baffle plates are concavely curved towards one
another between the two deflecting zones. Such an arrangement
of the chamber has the advantage that the flow hesitates after

rhe deflection and is rearranged by the turbulence. The degree

separately produced frames and positicned in order to obtain
rheir defined relative position. Such a mode of assembly
requires complicated and intensive manufacture and makes the
product more expensive. Additionally, the required assembly
height for a predetermined ailrstream is relatively high in

order to obtain the described turbulence path.

An apparatus for separating fat from an airstream 1s also
known, the U-shaped lamellas of which consist in cross section
in their central part of a region which is flat 1n cross
section and of a lamella edge piece which is bent with respect
to this about approximately 45°. The lamellas in this kncwn
apparatus are displaced with respect to one another, but do not
overlap. One row of lamellas in this known apparatus 18
respectively formed from a metal sheet in a drawlng process.
Such an apparatus has the advantage that an easier and cheaper
manufacture is possible. However, this known construction fails

by far to achieve the high degree of separation of the above

mentioned solutions.

It is the object of the present invention to develop an
apparatus of the kind initially described in such a manner that

a high degree of separation 1is ensured with a simple structure.
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According to the invention there is provided an apparatus
for separating o0il or fat particles from an airstream

flowing through the apparatus, including:

- a plurality of lamellas (1,2) respectively
substantially U-shaped in cross section and

respectively arranged in two parallel opposing spaced
adjacent rows, '

- the lamellas (1,2) of both rows facing one another
with their concave hollows and being offset with
respect to one another in such a manner that the
edges of two adjacent lamellas (1,2) of the one row

lie opposite the concave hollow of a lamella (1,2) of
the other row,

- the lamellas (1,2) respectively of one row being
formed from a sheet, and

- the sheets of both rows being positioned at a
distance from one another which corresponds to the
total structural height (H) of the apparatus,

characterized in that

- each lamella (1,2) as seen in cross section consists
of:

a circular arcuate piece extending over approximately
120 to 130° in its middle region with a radius (R)

which is approximately 3/4 of the total structural
height (H),
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3a

at its edge regions adjoining the middle region to
both sides, respectively of parallel bent
longitudinal edges (la,2a), the height (h) of which

is 3/20 to 6/20 of the total structural height (H),
and |

the inside width of an inlet channel (W) formed by
the longitudinal edges of two adjacent lamellas of

one row being approximately 3/4 of the total

structural height (H).
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3b

On account of the special lamella shape according to the
invention, the degree of separation of fat is approximately 98%
in an airstream of approximately 0.5 - 1.5 m/s loaded with fat
particles, which particularly corresponds to the requirements
in large kitchens. This separate portion of fat corrgsﬁonds to
the degree of separation achieved with the known apparatus
which are work-intensive in manufacture. However, the lamellas
of one row can now be formed from a metal plate by a process
such as drawing or also by injection of plastics.

A substantial advantage of the present invention lies in that
the total assembly height determined by the tangents lying
against the outer sides of the lower and upper lamella rows
does not need to be increased in order to achieve the high
degree of separation, as the chamber which greatly increases
the degree of separation and expands and narrows again is
produced by the special lamella shape and by the 6ffset
arrangement of the opposing lamellas.

An advantageous embodiment of the invention consists in that at
least one of the facing inner surfaces of the concave hollows
of the lamellas 1i1s provided with a structured surface. The
structured surface forms projections and recesses which cause
an even greater turbulence upon through-passage of the
airstream in particular containing oil and fat particles and
thus effects a further increase in the degree of separation.

However, in accordance with an advantageous further development
these projections and recesses can equally be formed already
when forming the lamellas out of the material. It is useful for
rational production if the edges of the opposing sheets are
respectively angled at 50° simultaneously with the manufacture
cf the lamellas. These angled edges of the opposing sheets are
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advantageously formed in such a manner that the metal sheets
can be interlocked.

This further development of the invention makes a simple
assembly of the apparatus possible and simultaneously
considerably reduces the manufacturing costs of the apparatus.

In the case of a very high incidence of particles in the
airstream, in particular oil or fat particles, an embodiment
according to a further development 1is useful in which the metal
sheets are combined together in the area of their edges by a
frame receiving the end and longitudinal sides of the sheets.

It is then possible to connect the plates releasably with one
another by means of the frame in order to be able to

individually and thus more easily and better clean the

individual parts, i.e. the frame and the upper and lower
sheets.

In order to ensure a problem-free flowing-off of the
accumulating particles, in particular oil or fat particles,

spaced openings are provided perpendicular to the lamellas

in the built-in state on the lower metal sheets
respectively at least on their lower edge, but preferably
also on their upper edge, the particles being able to pass
through these openings onto a collecting trough or the

like. The openings are preferably located exactly on edges

of the sheet that are bent about 90°.
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In order for the openings to have a gap facing the
collecting troughs to ensure a problem-free flowing-off of
the particles towards the collecting troughs, spaced
projections are provided perpendicular to the lamellas on
the lower metal sheets respectively at one edge in the |

built-in position. Preferably, the projections are formed

out of the sheet.

In the following, an exemplified embodiment of the

invention 1is described i1in more detail for further

explanation and better understanding with reference to the

drawings, in which:
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Fig. 1 shows a perspective view of an apparatus according to
the invention which is partially sectioned, and

Fig. 2 shows the enlarged cross section of a number of
lamellas in a section in the plane of Fig. 1.

In the present exemplified embodiment, the facing metal sheets
from which the lamellas are formed have bends of 90° at their
end and longitudinal edges. In this manner, the two metal
sheets can be interlocked and form an apparatus for separating
particles provided directly for insertion in a ventilation

assembly.

A lamella 1, 2 consists in cross section of a circular arcuate
piece of 120° to 130°, the radius of which is approximately 3/4
of the desired total assembly height H. By rounding off or
bending, two straight lamella edges la, 2a are formed parallel
to the axis of symmetry of the circular arcuate piece. The
height h of the formed straight lamella edges la, 2a is
approximately 3/20 to 6/20 of the total height H of the
apparatus. One row of the lamellas 1, 2 which face one another
is respectively formed from a metal sheet in a drawing process.
For this purpose, the metal sheet is provided with bores at the
intended upper and lower lamella ends. The opposing bores are
connected with one another with the aid of a tool by means of
cutting in and the lamella edges finally ensuing on account of
this as well as the basic lamella body -the circular middle

piece- is drawn in a drawing process into the shape shown

in the drawlngs.

The end and longitudinal edges of the metal sheet are
simultaneocusly bordered and thus form a frame. The one frame of
a metal sheet is dimensioned in such a manner that it can be
sunk into the other frame of the other metal sheet. The
lamellas 1, 2 formed respectively out of the metal sheets and
lying opposite one another are offset in such a manner that the
opposing lamellas form a chamber which narrows and widens and

then narrows again, the chamber increasing the degree of
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separation of particles out of an airstream 10 flowing
therethrough.

The lamella profile form according to the invention makes the
formation of such a chamber between two opposing lamellas 1, 2
possible by maintaining the total assembly height H, which is
only possible in the prior art by means of lamella profiles
which extend over more than 180°. The inventive apparatus has
the advantage that a very high degree of separation of finely
distributed particles out of an airstream can be achieved and
the lamella profile form according to the invention can be
manufactured in a simple manner, as the undercutting for
forming a chamber which increases the degree of separation is
no longer necessary. A considerable reduction in the required
individual parts is achieved with the lamella profile form
according to the invention.

The inventive apparatus is inclined at a certain angle with
respect to the horizontal in the lamella direction so that the
particles separated in the apparatus collect at the lower edge
in the built-in state and can flow through openings 20 in the
lower edge onto a collecting apparatus lying therebeneath.

The lower sheet in the built-in state 1s provided at one
edge perpendicular to the lamellas 1,2 with spaced
projections 21, which project from the outer side of the

apparatus and serve for placement on a carrier.
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If an airstream 10 containing dirt particles passes in the
direction of the arrow 10 -according to Fig. 2- with a flow
velocity of 0.2 - 2.0 m/s between two lamellas 2, it is
separated at the inside of the opposing lamella 1 into two
partial streams 10a, 10b and passes from there to the inside of
lamella 1 where it is respectively combined with the adjacent
partial stream 1l0a, 10b and exits between the lamellas 1 out of

the inventive apparatus.

During this passage, the airstream 10 on the inlet side
initially compresses between circular arcuate. pieces of the
lamellas 2. Following an expansion phase inside the lamellas 1
upon separation into the partial streams 10a, 10b, a renewed
compression ensues upon passing the longitudinal edges la, 2a
of the lamellas 1, 2. An expansicn then ensues between the
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longitudinal edges la, Z<a of the lamellas 1, 2 and in flowing
past the longitudinal edges la, 2a of the lamellas 1, and 2, a
renewed compression follows agailn, after which a renewed
expansion inside the lamellas 2 occurs. Upon flowing out of the
inside of the lamellas 2 between the longitudinal edges la of
rhe lamellas 1, a renewed expansion takes place upon exiting
out of the apparatus. In this manner, the airstream 1is
compressed and expanded several times, on account of which -as

tests have shown- the formation of drops essential for the

degree of separation 1s initiated.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE I LAITMED ARE DEFINED AS FOLIOWS:

Apparatus for separating oil or fat particles from an

airstream flowing through the apparatus, including

- a plurality of lamellas (1,2) respectively
substantially U-shaped in cross section and

respectively arranged in two parallel opposing spaced
adjacent rows,

- the lamellas (1,2) of both rows facing one another
with their concave hollows and being offset with
respect to one another in such a manner that the
edges of two adjacent lamellas (1,2) of the one row

lie opposite the concave hollow of a lamella (1,2) of
the other row,

- the lamellas (1,2) respectively of one row‘being
formed from a sheet, and

- the sheets of both rows being positioned at a
distance from one another which corresponds to the
total structural height (H) of the apparatus,

characterized in that

- each lamella (1,2) as seen in cross section consists
of :

a circular arcuate piece extending over approximately
120 to 130° in its middle region with a radius (R)
which 1s approximately 3/4 of the total structural
height (H),
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at 1ts edge regions adjoining the middle region to
both sides, respectively of parallel bent
longitudinal edges (la,2a), the height (h) of which
is 3/20 to 6/20 of the total structural height (H),

and

the inside width of an inlet channel (W) formed by
the longitudinal edges of two adjacent lamellas of
one row being approximately 3/4 of the total
structural height (H).

Apparatus according to claim 1, characterized in that at
least one of the opposing concave hollows of the lamellas

(1,2) 1s provided with a structured surface.

Apparatus according to claim 2, characterized in that the

structured surface forms projections and recesses.

Apparatus according to claim 3, characterized in that the

projections and recesses are formed out of the material of
the lamellas (1,2).

Apparatus according to claim 1, characterized in that the

edges of a sheet are respectively bent about 90°.

Apparatus according to claim 5, characterized in that the
end and longitudinal edges are bent about 90° in such a

manner that the sheets can be interlocked in one another.

Apparatus according to claim 1, characterized in that the
sheets are joined in the region of their edges by a frame

which recelves the end and longitudinal edges of the

sheets.
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Apparatus according to c¢laim 1, characterized in that the
respectively lower sheet in the built-in state is provided
at one edge perpendicular to the lamellaes (1,2) with
spaced projections (21) which project from the ocuter side
of the apparatus and serve for placement on a carrier.

Apparatus according to claim 8, characterized in that: the
spaced projections (21) provided on the lower sheet are
formed out of the sheet.

Apparatus according to claim 1, characterized in that

spaced openings (20) are provided in the lower sheet at
least on the lower edge thereof perpendicular to the
lamellas in the built-in state.

Apparatus according to claim 5 and 10, characterized in
that the spaced openings (20) provided on the lower sheet
are located exactly on the edge formed by the bending
about 90°. ‘ |

Apparatus according to claim 1, characterized in that the
longitudinal edges adjoining the middle region of each
1ame11a'(1}2)'to both sides in the cross section thereof
are respectively angled parallel to the symmetrical axis
of the circular arcuate piece extending about 120° to
130°.
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