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(57) Installation de traitement d’air pour aliments. Elle
est enticrement fermeée, a 1’exception d’une ouverture
d’armvee/de sortie (3). L augmentation de la pression
necessaire pour faire circuler 17air en cours de traitement
a tendance a y créer un flux d”air unidirectionnel (29) qui
se forme par le tunnel d’armveée ou de sortie (20)
communiquant avec l'orifice d’arrivee/de sortie. Ce
tunnel (20) a une paroi superieure (21) garnie de
diffuseurs (22) orientes pratiquement a 1’oppose de cette
direction (29), et une paror inférieure (23) dotee
d’orifices (24) pour I'¢évacuation de 1’exces d’air dans le
tunnel (20) produit par des jets d’air (30) crees par un
ventilateur (27) et sortant des diffuseurs (22). Ainsi, pour
dimmuer la quantit¢ d’air circulant dans le tunnel
d’entree/de sortie (20), on dirige une pluralit¢ de jets
d’air (30) depuis sa surface supérieure limite (21) en
direction sensiblement opposce (29), puis on en €vacue
I’exces d’air ainsi crée par les orifices (24) perces dans sa
surface inferieure limite (23).
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(57) An air treatment plant for food 1s closed with the
exception of an inlet and an outlet opening (3). In the
plant, a pressure increase needed for circulating the
treatment air tends to produce an air flow 1n one direction
(29) through an 1nlet or outlet tunnel (20) communicating
with the inlet or the outlet opening. The tunnel (20) has
an upper wall (21) 1n which are arranged nozzles (22)
directed substantially opposite to said direction (29), and
a lower wall (23) formed with openings (24) for
evacuating the excess air i the tunnel (20) produced by
air jets (30) generated by a fan (27) and emanating from
nozzles (22). A method for reducing the air floc 1n the
inlet or outlet tunnel thus comprises the steps of directing
a plurality of air jets (30) from the upper boundary
surface (21) of the tunnel (20) substantially opposite to
said direction (29), and evacuating from the tunnel the
excess air produced by the air jets through openings (24)
1in the lower boundary surface (23) of the tunnel.
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. (57) Abstract | ‘.:. | -*‘ TS LT SRR SR L AT ‘J . .f.i 2 N ?,:‘
. An air treatment plant for food is closed with the éxé'éﬁii”ori of an inlet and an outlet opening (3). In the plant, a pressure
| increase needed for circulating the treatment air tends to produce an air flow in one direction (29) through an iniet or outlet tun-
nel (20) communicating with the inlet or the outlet opening. The tunnel (20) has an upper wall (21) in which are arranged nozzles
1 (22) directed substantially opposite to said direction (29), and a lower wall (23) formed with openings (24) for evacuating the
| excess air in the tunnel (20) produced by air jets (30) generated by a fan (27) and emanating from nozzles (22). A method for red-

ucing the air flow in the inlet or outlet tunnel thus comprises the steps of directing a plurality of air jets (30) from the upper boun-
dary surface (21) of the tunnel (20) substantially opposite to said direction (29), and evacuating from the tunnel the excess air pro-
duced by the air jets through openings (24) .in the lower boundary surface (23) of the tunnel.
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AIR TREATMENT PLANT AND METHOD FOR A FLOW REDUCTION
THEREIN

The present invention generally relates to alr treatment
plants comprising a housing; a conveyor adapted to feed food to
be processed through an inlet opening in said housing, to and
through an air treatment area, and to feed the processed food
from said area to and through an outlet opening 1in said housing;
a heat exchanger; and a circulation fan for generating a
circulating air flcw through the heat exchanger, the air
treatment area, and the circulation fan i1n succession.

More precisely, the invention concerns a method for
eliminating, or at least reducing, the air flow through an inlet
or outlet opening in an air treatment plant of this type. The
invention is also directed at such a plant for carrying out the
inventive method.

It is the fan in such air treatment plants that generates
the requisite pressure increase for propelling the air flow
through the heat exchanger and the air treatment area. Thus,
there occurs within this area a pressure drop 1n the direction
of the air flow.

Increasing the capacity of such an alr treatment plant
either requires an increased air flow, i.e. a higher air flow
velocity, or an enlarged air treatment area. In both cases, the
pressure drop within the air treatment area must be 1lncreased,
thus augmenting the tendency to unwanted air flows through the
inlet opening and/or the outlet opening of the housing.

One object of the invention is, therefore, to provide a

method for reducing such air flows, especially i1n an ailr

treatment plant of the type stated in the introduction to this
specification, in which the conveyor travels through an 1inlet

tunnel communicating with the inlet opening and/or an outlet
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tunnel communicating with the outlet opening. Another object of
the invention is to provide an alr treatment plant of the type

stated in the introduction
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to this specification, by which the inventive method can be
implemented. ‘

According to the invention, there i1s provided a method
for reducing the air flow 1n a tunnel having an upper, a lower
and two side boundary surfaces and communicating with an
opening in an otherwise closed air treatment plant for food,
in which plant treatment air 1s circulated by a pressure
increase tending to produce an air flow in one direction
through the tunnel, said method comprising the steps of
directing a plurality of air Jets from the upper boundary
surface of the tunnel substantially opposite to said one
direction, and evacuating excess alr, produced by said air '
Jets, from the tunnel through openings in the lower boundary
surface thereof.

The ailr Jets can be generated by a pressure which 1is
subgstantially higher than the maximum pressure in the tunnel.
Further, nozzles distributed across the upper boundary surface
of the tunnel may serve to direct the alr jets.

Sultably, the evacuation openings are dimensioned so as
to let through substantially the same amount of air as 1is
supplied by the air jets. In each section of the tunnel
length, the area of the openings should further be
substantially adapted to the excess air in that tunnel section
length.

According to the invention, there 1is further provided an
ailr treatment plant for food having an inlet opening and an

outlet opening and being closed with the exception of said

22055-87
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inlet and outlet openings, sald air treatment plant comprising
an inlet tunnel and an outlet tunnel communicating with gaid
inlet opening and said outlet opening, respectively, with
tunnel having an upper wall, a lower wall and two side walls,
means for circulating treatment air in said plant by a
pregssure increase tending to produce an alr flow in one
direction in at least one of sald 1nlet tunnel and said outlet
tunnel, nozzles arranged 1in said upper wall of sald at least
one tunnel and directed substantially opposite said one
direction of salid ailr flow, an air fan means for producing air
jets emanating from said nozzles, means for evacuating the
excess alr in the tunnel produced by sald alilr Jets comprising

openings formed in said lower wall.

22055-87
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Preferakly, the fan generates a pressure which 1is
substantially higher than the maximum pressure 1n the tunnel.

Suitably, the evacuation openings are dimensioned sO
as to let through substantilially the same amount of air as 1is
supplied by the air jets. Most preferably, the area of the
openings in each section of the tunnel length 1s substantially
adapted to the excess air in that tunnel section length.

One embodiment of the invention wilill be described
below, reference being had to the accompanyling drawings, 1n
which

Figs 1 and 2 are schematic cross-sections of two prior
art refrigerating plants to which the inventlon 1s applicable,

Fig. 3 illustrates an embodiment of the invention
applied to the refrigerating plant in Fig. 1,

Fig. 4 is a plan view of an upper wall in Fig. 3,

Fig. 5 is a longitudinal section taken along the line
V-V in Fig. 4, and

Fig. 6 is a plan view of a lower wall 1n Fig. 3.

The refrigerating plant shown in Fig. 1 comprises a
housing with an inlet opening 2 and an outlet opening 3. The
interior of the housing 1 communicates with the surrounding
atmosphere only via these openings 2 and 3. A conveyor consists
of a conveyor belt 4 and a supporting structure (not shown).
The conveyor belt 4 travels through the inlet opening 2 to the

centre of the housing 1 where it takes a helical path up through

said housing 1 which it leaves through the outlet opening 3.
The conveyor belt 4 is endless, and 1ts return path from the
outlet opening 3 to the inlet opening 2 on the outside of the
housing 1 is not shown. Owing to the helical path of the belt
inside the housing 1, a drum-shaped belt pile 1s formed, which
has a central through opening and which, at 1ts bottom, 1s
closed by means of a sheet metal plate 5. In additon, the

housing 1 contains a circulation fan 6, a cooling-co1il
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battery 7, and partitions 8, 9 and 10. 1In operation, the fan 6

generates a circulating air flow through the cooling-coil
battery 7, the belt plle and 1itself, as indicated by arrows.

The belt pile, through which the circulating air flows, defines
an alr treatment area for the food carried on the conveyor belt
4, The bottom plate 5 and the partitions 9 and 10 force the air
to flow through the belt plle and essentially prevent it from
escaping through the outlet opening 3.

In the refrigerating plant shown in Fig. 1, the pressure
between the fan 6 and the cooling-coil battery 7 1is
substantially higher than the amblent pressure, the pressure
between the cooling-coll battery 7 and the belt pile is higher
than the amblient pressure, and the pressure i1n the remainder of
the housing 1 just about equals the ambient pressure.

The embodiment shown in Fig. 2 of a prior art refrigerating
plant corresponds to the embodiment in Fig. 1, with the
exception of the provision of a cover plate 5" and the positions
of the partitions 9’ and 10’. Owing to these dissimilarities,
the pressure between the fan 6 and the cooling-coil battery 7
is, 1n the embodiment of Fig. 2, higher than the ambient
pressure, the pressure between the cooling-coil battery 7 and
the belt pile is substantially equal to the amblent pressure,
and the pressure between the belt pile and the fan 6 1is lower
than the ambient pressure.

In Fig. 3, which corresponds to the left upper part of the
refrigerating plant in fig. 1, an outlet tunnel 20 communicates
with the outlet opening 3. The tunnel 20 has an upper boundary
surface in the form of an upper wall 21 provided with a
plurality of air supply nozzles 22, as well as a lower boundary
surface in the form of a lower wall 23 formed with a plurality

of openings 24. The tunnel 20 1s further defined by side walls

25, one of which 1is shown Fig. 3.
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The lower wall 23 1s directly connected to the partition 10.
The upper wall 21 constitutes the bottom of a chamber 26 in
which a fan 27 generates a comparatively high pressure by
sucking 1n alr from the area on the high-pressure side of the
belt pile formed of the belt 4.

During operation of the refrigerating plant in Figs 1 and 3,
the pressure at the 1nner end 28 of the tunnel 20 becomes higher
than the ambient pressure, thus tending to generate an air flow
through the tunnel 20 1n a direction 29, towards and through the
outlet opening 3. This 1s, of course, highly undesirable, and
1s prevented altogether, or at least almost, by the fan-

generated pressure 1in the chamber 26, producing strong air jets

30 from the nozzles 22 substantially opposite to the direction

29. When properly dimensioned, these air jets 30 stop and
prevent all air flow through the tunnel 20 from the end 28 to
the outlet opening 3.

The air jets 30, which all have essentially the same high
initial wvelocity, will spend their energy fairly quickly,
thereby producing an excess of air in the tunnel 20, which is
evacuated through the openings 24 in the lower wall 23 to the
compartment below where there 1s essentially ambilient pressure.

Thus, 1t 1s important that the openings 24 are so

dimensioned that they let through substantially the same volume

of air as 1s supplied by the air jets 30. To avoid as far as
possible the emergence of alir flows 1in the longitudinal
direction of the tunnel 20, it is further desirable that, in
each section of the tunnel length, the area of the openings 24
is substantially adapted to the excess air generated by the air

jets 30 in that tunnel section length. Since the pressure 1in

the tunnel 20 decreases from the end 28 towards the outlet

opening 3, the area of the openings 24 should increase in the

same direction, as shown in Fig. 6.
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As 1s apparent from Figs 4 and 5, the upper wall 21 of the
tunnel 20 can be made up of a plurality of substantially
rectangular metal sheets 31 overlapping in the longitudinal
direction of the tunnel 20. Between the metal sheets 31 are

5 mounted spacers 32 having a thickness of, for instance, no more
than a few millimetres, the nozzles 22 being defined by two
metal sheets 31 and two spacers 32, or one spacer 32 and one
side wall 25. The front and rear edges of each sheet 31 are
outwardly bent from the plane of the sheet to direct the air

10 jets 30 obliquely forwards and downwards, towards the end 28 of
the tunnel.

To give the air jets 30 the requisite velocity, the pressure
in the chamber 26 should be many times higher than the pressure
at the end 28 of the tunnel 20, i1.e. the maximum pressure in the

15 tunnel 20.

It goes without saying that the invention is not restricted
to the embodiment described above. Naturally, it may also be
used in air treatment plants for refrigerating, heating or
drying. Further, the inventive tunnel may be arranged at both

20 the outlet and the inlet opening, or at only one of these
openings. Moreover, the air flow stopped by the tunnel may be

directed towards or from the opening at 1ssue.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for reducing the alir flow in a tunnel
having an upper, a lower and two side boundary surfaces and
communicating with an opening in an otherwise closed air
treatment plant for food, in which plant treatment alr 1s
cilrculated by a pressure increase tending to produce an air
flow 1in one direction through the tunnel, said method
comprising the steps of

directing a plurallty of air jets from the upper boundary
surface of the tunnel substantially opposite to said one
direction, and

evacuating excess alr, produced by sald alr jets, from
the tunnel through openings in the lower boundary surface

thereof.

2. The method of claim 1, comprising the steps of
generating a pressure outside the tunnel which 1is
substantially higher than a maximum pressure 1n the tunnel and

using said higher pressure for generating the air Jets.

3. The method of claim 1, wherein nozzles distributed
across the upper boundary surface of the tunnel are used for

directing the air Jjets.

4., The method of claim 1, comprising passing through

22055-87
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the evacuation openings substantially the same amount of air

as supplied by the air Jets.

5. The method of claim 4, wherein, 1in each section of
the tunnel length, the area of the openings 1s substantially
adapted to the excess air generated by the air Jets in that

tunnel section length.

6. The method of claim 1, wherein substantially the

same 1initial velocity is imparted to all the air jets.

7. An alilr treatment plant for food having an inlet
opening and an outlet opening and being closed with the
exception of said 1nlet and outlet openings, sald air
treatment plant comprising an inlet tunnel and an outlet
tunnel communicating with saild inlet opening and said outlet
opening, respectively, with tunnel having an upper wall, a
lower wall and two side walls, means for circulating treatment
ailr in sald plant by a pressure increase tending to produce an
alr flow 1n one direction in at least one of said inlet tunnel
and sald outlet tunnel, nozzles arranged 1n sald upper wall of
said at least one tunnel and directed substantially opposite
sald one direction of sald ailr flow, an air fan means for
producing alir Jets emanating from saild nozzles, means for
evacuating the excess alr 1n the tunnel produced by saild air

jets comprising openings formed in said lower wall.

22055-87
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8. The alr treatment plant of claim 7, wherein the air
fan means generating the air jets comprises means for
generating a pressure outside the tunnel which 1s

substantially higher than a maximum pressure in the tunnel.

9. The alilr treatment plant of claim 7, wherein, in each
section of the tunnel length, the area of the openings 1s

dimensioned in such a manner that saild openings let through

the excess ailr in that tunnel section length.

10. The ailr treatment plant of clailm 9, wherelin the area

of the openings increase 1n said one direction.

11. The air treatment plant of claim 7, wherein said
upper wall 1s made of a plurality of metal sheetsgs overlapping
in a longitudinal direction of the tunnel and having
intermediate spaces for forming nozzles distributed across the

entire width and entire length of the upper wall.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS

22055-87
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