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DESCRIPTION

[0001] A first aspect of the invention relates to a treatment device for treating food products, in
particular in mass production, with conditioned air, according to the preamble of claim 1.

[0002] A treatment device in the form of a cooking oven for the mass production of food
products is known, for example, from WO 91/11660. This known oven comprises a housing
which forms a cooking chamber. An endless conveyor, which extends along a helical conveying
path from a lower entry of the housing to an upper exit of the housing, is arranged in this
chamber. The conveyor has a supporting surface for carrying the food products, through which
the treatment medium can pass. The oven is provided with the required conduits and a fan for
causing air to circulate within the cooking chamber from the bottom of the helical conveyor past
steam injection means and heating means back to the top of the helical conveyor. In one
embodiment, the cooking chamber is divided into a top subchamber at a high pressure and a
bottom subchamber at a lower pressure, by means of what is referred to as a mezzanine floor.
To reduce problems with the heat balance in this embodiment of the oven resulting from the
pressure difference between the entry and exit, in particular the expulsion of heated treatment
medium or the ingress of air, at the entry and exit there are discharge chimneys interacting
therewith for controlling the expulsion or intake of air and in this way to reduce heat loss and to
keep the pressure in equilibrium at these positions, for safety reasons. These discharge
chimneys can also be used to exchange some of the heated gaseous cooking medium for a
supply of fresh air, in order to maintain the desired cooking conditions, in which context the use
of a cooking medium which comprises undesirable flavours or the like is avoided in cooked
food products. The section of the oven which is at a high pressure is preferably provided with a
chimney in which is arranged an adjustable flap controlled by a servomotor for controlling the
pressure. This chimney can also be used to periodically exchange a proportion of the used
cooking medium for fresh medium.

[0003] Furthermore, US-A 4,949,629 has disclosed a linear oven for cooking food products,
which is divided into a number of zones each having separate cooking and heating chambers.
In the zones, the humidity of the air can be controlled with the aid of a control device with a
sensor, control unit and steam injection means.

[0004] Treating food products, in particular meat products, with conditioned air comprises
various types of treatments, each type with its own associated conditions including, inter alia,
temperature, air velocity and humidity.

[0005] However, the devices which are known from the prior art are not equipped to allow
these conditions to be controlled within predetermined limits, in particular with regard to the
humidity. In the prior art, the monitoring of the humidity comprises controlling the humidity to
the lower limit by means of a controlled injection of steam.

[0006] It is an object of the present invention to provide a treatment device for treating food
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products, in particular products comprising a meat mass, such as snacks and the like, with
conditioned air, in which the treatment conditions, more particularly the moisture content, can
be adapted to the treatment to be applied.

[0007] Yet another object of the invention is to provide a treatment device of this type which
can be used to control the moisture content of the air balance.

[0008] According to the invention, a treatment device of the type discussed above is for this
purpose provided with controllable air-discharge means for discharging air from the treatment
chamber, and with a control device for controlling the moisture content of the conditioned air in
a treatment chamber to within a range defined by a predetermined lower limit and upper limit,
comprising a measurement device for measuring at least one physical variable related to the
moisture content, which measurement device is connected to a control unit for controlling the
moisture-feed means and the air-discharge means on the basis of a signal originating from the
measurement device, which control unit is connected to the moisture-feed means and the air-
discharge means.

[0009] The invention is based on the insight that for certain types of treatments it may be
necessary to enable moisture to escape from the treatment chamber in a controlled way, and
for other types of treatments it may be necessary to introduce moisture into the treatment
chamber, in order to keep the moisture content of the conditioned air circulating in the
treatment chamber within a predetermined range. This is also related to the fact that the
moisture content of the products may vary when they enter the treatment device, and therefore
may affect the prevailing conditions. The invention therefore makes it possible, for example for
products which are to be subjected to a roasting treatment, to discharge air with a relatively
high moisture content from the treatment device. This is necessary for a treatment of this type
since the products which are supplied release moisture to the conditioned air in the treatment
chamber as a result of evaporation. The treatment device according to the invention is in open
communication with the environment via the product inlet and product outlet, so that fresh and
drier ambient air can be introduced via this inlet and outlet.

[0010] In the device according to the invention, a variable which is related to the moisture
content or a change in this variable is measured over the course of time, for example the dew
point, absolute humidity or relative humidity. This is compared with the preset range for this
variable, and then, depending on the result of this comparison, if desired moisture is
introduced by actuating the moisture-feed means or moisture is discharged by actuating the
controllable air-discharge means.

[0011] The device according to the invention allows the moisture balance in the treatment
chamber to be controlled for each of the treatment types and product types, which makes the
device versatile in use.

[0012] The treatment device according to the invention is a spiral
oven, optionally with a plurality of treatment chambers or zones.
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[0013] According to the invention, the conveyor means comprises a helical conveyor which
comprises a helical conveying path within the treatment chamber. It is advantageous for the
helical conveyor to comprise a hollow cylindrical drum, composed of vertical bars connected to
one another, which is arranged rotatably and is driven by suitable drive means, such as an
electric motor. Furthermore, the helical conveyor comprises an endless conveyor belt which is
guided along a helical path around the drum and has a partially open supporting surface for
carrying the products. A conveyor belt of this type is carried along by the rotating drum by
means of friction. The interior of the drum is connected to the air-circulation means, and during
operation the conditioned air is distributed from the circumference of the drum, preferably a
circumferential section thereof, over the windings of the helical conveyor. This distribution can
also be controlled with the aid of air-distribution means which are arranged in the interior of the
drum. A helical conveyor of this type is described, for example, in the Applicant's Dutch patent
1011199.

[0014] According to the invention, the moisture-feed means are arranged at a position
downstream of the air-discharge means. This effectively prevents moisture which has been
supplied by the moisture-feed means from immediately being discharged if the air-discharge
means were to be activated as a result of altered conditions being measured. The moisture-
feed means, which are controllable, advantageously comprise steam-feed means which are
connected to a steam source via a suitable system of pipes.

[0015] According to the invention, the air-discharge means comprise a discharge passage, in
which there is arranged a controllable flap. The controllable flap is actuated by the control unit
of the control device. According to a preferred embodiment , the discharge passage is
advantageously located in the top side of the housing.

[0016] According to the invention, the air-circulation means comprise a circulation passage in
which there is arranged a fan, the air-discharge means being connected to the circulation
passage at a position downstream of the fan. More particularly, the air-discharge passage of
the air-discharge means is located in the immediate vicinity of the delivery side of the fan. This
embodiment makes use of the pressure of the conditioned air which has been built up by the
fan or other pump means to discharge air from the device if necessary. In this embodiment, the
air-discharge means do not have to have its own dedicated suction. However, to ensure
sufficient withdrawal, a fan may advantageously form part of the air-discharge means.
According to the invention , the circulation passage comprises an open entry side which
extends over part of the circumference of the conveyor belt in the helical conveying path
thereof, as described in the above-referenced Dutch patent. This open side is in
communication with the suction side of the fan. On its discharge side, the circulation passage is
advantageously in communication with the interior of the drum of the helical conveyor.

[0017] According to the invention, the measurement device is arranged in the air-circulation
passage at a position downstream of the connection with the air-discharge means . This
means that the moisture content of the conditioned air fed to the treatment chamber and
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therefore the products is measured. In one embodiment, the housing comprises a tank and a
cap which can be moved up and down, provided with a seal with a fluid in between, so that the
treatment device is in open communication with the environment only via the product entry and
product exit. The air-discharge means are preferably provided in the top of the cap.

[0018] In a particularly preferred embodiment of the treatment device according to the
invention, the housing comprises at least two treatment chambers, which are connected to one
another and are each provided with their own dedicated air-circulation means for causing an
air stream to flow through the treatment chamber, and air-conditioning means for conditioning
the air stream, which air-conditioning means at least comprise heating means and moisture-
feed means, controllable air-discharge means for discharging air from the respective treatment
chamber also being provided, and a control device for controlling the moisture content of the
conditioned air in the respective treatment chamber to within a range defined by a
predetermined lower limit and upper limit, comprising a measurement device for measuring at
least one physical variable related to the moisture content, which measurement device is
connected to a control unit for controlling the moisture-feed means and the air-discharge
means on the basis of a signal originating from the measurement device, which control unit is
connected to the moisture-feed means and the air-discharge means. In this embodiment, the
moisture balance can be controlled for each of the treatment chambers, so that if desired it is
possible for treatments to be carried out under different conditions in the relevant treatment
chambers. The conveyor advantageously extends through each treatment chamber, although
it is also possible for each treatment chamber to be provided with a dedicated conveyor, in
which case products are transferred from one conveyor to the other between the treatment
chambers.

[0019] In an embodiment of this type, the air-discharge means of each chamber are preferably
connected to a common air-discharge passage.

[0020] According to a further preferred embodiment of the invention, the control device is
designed to control the moisture content of the conditioned air on the basis of the absolute
humidity when supplying moisture. If the moisture content is to be increased (controlled
upwards) for a relatively high humidity, the response to conventional meters available for this
purpose is more direct than control based on the dew point. In other words, the control based
on absolute moisture content is faster in this range than control based on dew point. On the
other hand, the control device is advantageously also designed in such a way that the moisture
content of the conditioned air can be controlled on the basis of the dew point when discharging
air.

[0021] A second aspect which is not part of the invention relates to a method for treating food
products with conditioned air in a substantially closed treatment device, comprising a housing
with a product inlet and product outlet, which housing defines at least one treatment chamber,
which method comprises at least a conditioning step for conditioning air with regard to
temperature and moisture content, a movement step for moving the products from the product
inlet through the treatment chamber towards the product outlet, and a contact step of bringing
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the conditioned air into contact with the food products in the treatment chamber during the
movement step, the conditioning step comprising a control step for controlling the moisture
content of the conditioned air to within a range defined by a predetermined lower limit and
upper limit. This method according to the invention, which is used in particular in the above-
described device according to the invention, provides the same advantages as those which
have already been explained above. In particular, the method allows the moisture balance in
the treatment chamber to be controlled for each of the different types of treatment and types of
product.

[0022] According to one example of the method the control step comprises a measurement
step of measuring at least one physical variable related to the moisture content, a calculation
step for comparing the measured variable or derivative thereof with the said range defined by
a predetermined lower limit and upper limit, and if necessary an adjustment step for
discharging conditioned air from the treatment device at a discharge position and/or for feeding
moisture to the treatment device at a feed position. Depending on the result of the comparison
in the calculation step, if necessary conditioned air is discharged and/or additional moisture is
supplied. The discharge position from the treatment device is advantageously the entry side of
the discharge passage, as discussed above with regard to the device. The feed position for
supplying moisture is the position where additional moisture is introduced into the treatment
device.

[0023] The movement step preferably comprises conveying the food products along a helical
conveying path within a treatment chamber. Consequently, the treatment device in which the
method is carried out takes up relatively little floor space.

[0024] The conditioned air is advantageously allowed to circulate in the treatment chamber,
more particularly in the manner which has already been explained with reference to the
description of the device according to the invention.

[0025] The feed position for supplying moisture to the treatment device is advantageously
located downstream of the discharge position for discharging conditioned air from the
treatment device.

[0026] The measurement position, i.e. the position where the measurement of at least one
physical variable related to the moisture content takes place in the treatment chamber, in other
words the position of the measurement sensor, is advantageously located downstream of the
discharge position.

[0027] As has already been explained above with regard to the position of the discharge
means, the discharge position in the method is advantageously located in the top of the
housing.

[0028] For upwards adjustment, the control step preferably comprises controlling the moisture
content of the conditioned air to within a range of the absolute humidity defined by a
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predetermined lower limit and upper limit. For downwards adjustment, the control step
preferably comprises controlling the moisture content of the conditioned air to within a dew
point range defined by a predetermined lower limit and upper limit.

[0029] In a further preferred example of the method the products are subjected to treatments
with differently conditioned air with regard to temperature and/or moisture content in at least
two different treatment chambers.

[0030] The invention is explained below with reference to the appended drawing, in which the
only figure shows a diagrammatic view, partially in section, of a preferred embodiment of a
treatment device according to the invention.

[0031] Figure 1 illustrates an embodiment of a treatment device according to the invention in
the form of a double helical oven for treating food products with conditioned air, more
particularly steaming, cooking, frying or grilling meat-containing products. The treatment device
is denoted overall by reference numeral 10 and comprises a housing 12 with support legs 14.
The housing is composed of two parts, a tank 16 and a cap 18 which can be raised and
lowered. A seal, for example a water trap (not shown) between adjacent edges of the tank 16
and cap 18, prevents the uncontrolled escape of conditioned air and/or the entry of ambient
air. The housing 12 has an inlet 20 for introducing food products to be treated and an outlet 22
for discharging treated products. An endless conveyor belt 24 extends from the inlet 20 to the
outlet 22. The conveyor belt 24 moves from the inlet 20 along an upward helical path within a
first treatment chamber 26. At the top of the first treatment chamber 26, the belt 24 runs (for
example directly or via an intermediate zone; not shown) to a second treatment chamber 28,
where the belt 24 moves along a downwards helical path to the outlet 22. The first treatment
chamber 26 and second treatment chamber 28 are separate from one another, apart from at a
passage (not shown) for the belt 24 to be transferred from one chamber to the other, since the
conditions inside the treatment chambers can be controlled separately, as will be explained in
more detail below. The return part of the belt 24 is not shown, for the sake of clarity, but runs
from the outlet 22 back to the inlet 20 within the tank 16.

[0032] The belt 24 is driven by drums 30, which are composed of bars 32 connected to one
another. The drums 30 themselves are driven, for example, by electric motors via a geared
transmission. Lifting means (not shown) for moving the cap 18 in the vertical direction with
respect to the tank 16, may be provided in central columns 34.

[0033] One or more heat exchangers 36 are arranged in the annular space between a column
34 and a drum 30. By way of example, these heat exchangers are suspended from the cap 18
and are therefore arranged such that they can move with it.

[0034] Similarly, in this embodiment, steam-feed means 38, which are composed of one or
more spray nozzles 40 that are in communication with a steam source (not shown) via conduit
42, are provided in this embodiment.
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[0035] In this embodiment, circulation means comprise an air-circulation passage 44. The
circulation passage 44 has an entry 45, which extends over part of the circumference of the
spiral formed by the conveyor belt 24 in a treatment chamber 26, 28. Afan 46 is arranged in a
circulation passage 44. On the delivery side of the fan 46, the circulation passage 44 is in
communication with air-discharge means in the form of an air-discharge passage 48, in which
controlled shutoff means - in this embodiment in the form of a flap 50 - are provided, as well as
a relatively small fan 51. As seen in the direction of flow, the connection between the circulation
passage 44 and the discharge passage 48 is located downstream of the fan 46 and upstream
of a sensor 52 for measuring the moisture content and/or relative humidity, for example the
dew point and/or absolute humidity, of the circulating air. The discharge side 53 of the
circulation passage 44 is in communication with the space between a column 34 and drum 30,
where heating means 36 are arranged. Distribution means (not shown), which distribute
conditioned air from the said space through the bars of the drum 30 over the entire inner
circumference of the associated spiral or a limited section thereof, are usually arranged in the
drum 30.

[0036] A discharge passage 48 opens out in a central chimney 54, which is in open
communication with the environment at the top side.

[0037] The sensor 52 is connected to a control unit 56. In the control unit, a signal originating
from the sensor is compared with a predetermined range for the humidity. If necessary,
depending on the observed deviation, moisture is discharged by opening flap 50 and/or
moisture is introduced by activating the steam-feed means 38. The control unit 56 is usually
also used to set the temperature and actuate the heating means, and to set the air velocity and
the conveying speed of the products.
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Patentkrav

1. Apparat (10) til behandling af neeringsmiddelprodukter med konditioneret
luft, hvilket apparat omfatter et hus (12) med en produktindgang (20) og en pro-
duktudgang (22), hvilket hus (12) afgreenser i det mindste et behandlingskammer
(26, 28), en spiralformet transportar, som omfatter en tromle (30) og et endel@st
transportband (24), som feres i en spiralformet bane med vindinger omkring trom-
len (30) og har en delvis aben overflade til baering af produkterne og til transport
af produkterne i en spiralformet transportbane inden i og igennem behandlings-
kammeret fra produktindgangen til produktudgangen, hvorved en spiral, som
dannes ved hjeelp af det spiralformede transportband, har en omkreds, luftcirku-
lationsmidler (44, 46) til at bringe en luftstrem til at stremme igennem behand-
lingskammeret, hvilke luftcirkulationsmidler omfatter en luftcirkulationspassage
(44), som har en aben indgangsside (45), der straekker sig over en del af omkred-
sen af den spiral, som dannes ved hjeelp af det spiralformede transportband, og
omfatter en bleeser (46), som er anbragt i luftcirkulationspassagen (44), hvorved
luftcirkulationspassagen (44) har en udledningsside (53), som star i forbindelse
med et indre af tromlen (30), saledes at konditioneret luft under brug fordeles fra
en omkreds af tromlen (30) ud over den spiralformede transportars vindinger, og
luftkonditioneringsmidler (36, 38) til konditionering af luftstrammen, hvilke luftkon-
ditioneringsmidler har i det mindste opvarmningsmidler (36) og fugttilfaringsmid-
ler (38), kendetegnet ved, at behandlingsapparatet ogsa er forsynet med styr-
bare Iuftudledningsmidler (48, 50) til udledning af Iuft fra behandlingsapparatet,
hvilke luftudledningsmidler omfatter en luftudledningspassage (48), som er for-
bundet med luftcirkulationspassagen (44) nedstrems i forhold til bleeseren (46) i
luftcirkulationspassagen (44) og indrettet til at udlede Iuft fra behandlingsappara-
tet, i hvilken udledningspassage der er en styrbar klap (50), hvorved fugttilferings-
midlerne (38) er anbragt nedstrems i forhold til luftudledningspassagens forbin-
delse med luftcirkulationspassagen (44), og med en styreindretning til styring af
fugtindholdet | den konditionerede Iuft i behandlingskammeret til at veere i et in-
terval afgreenset ved hjeelp af en forudbestemt @vre greense og nedre greense,
og som omfatter en maleindretning (52) til at méale i det mindste en fysisk variabel,

som er realiseret til fugtindholdet, hvilken maleindretning (52) er anbragt i
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2

luftcirkulationspassagen (44) i en position nedstrems i forhold til forbindelsen
med luftudleveringspassagen, hvilken maleindretning (52) er forbundet med en
styreenhed (56) til styring af fugttilferingsmidlerne (38) og luftudleveringsmidler-
nes styrbare klap (50) pa basis af et signal, som hidrgrer fra maleindretningen,
hvilken styreenhed (56) er forbundet med fugttilferingsmidlerne (38) og luftudle-
veringsmidlernes (48, 50) styrbare klap (50), hvorved der i styreenheden (56)
sker en sammenligning af et signal, som hidrerer fra maleindretningen (52), og
intervallet for fugtindholdet i den konditionerede luft, og hvorved der i afheengig-
hed af resultatet af denne sammenligning om @nsket indfgres fugt ved aktivering

af fugttilferingsmidlerne (38) eller udleveres fugt ved abning af klappen (50).

2. Behandlingsapparat ifelge krav 1, hvorved luftudleveringsmidlerne (48, 50)
er tilvejebragt i husets (12) top.

3. Behandlingsapparat ifalge et af de foregaende krav, hvorved styreenheden
(56) er indrettet til at styre fugtighedsindholdet i den konditionerede luft pa basis
af den absolutte luftfugtighed, nar der tilfares fugt.

4. Behandlingsapparat ifzlge et af de foregaende krav, hvorved styreenheden
(56) er indrettet til at styre fugtighedsindholdet i den konditionerede luft pa basis
af dugpunktet, nar der udledes fugt.
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