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(NL) ’ intermittently and instantaneously released blow-off steam
charges. The method is carried out using a container (6) with
(21) Appl. No.: 13/503,547 an internal volume (2), provided with an inlet (7) and an outlet
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field. It is possible to recover energy from a portion of the
§ 371 (o)1), blow-off steam charge (Sh) by condensation thereof. The
(2), (4) Date: Apr. 23,2012 condensation results in a stream from said portion to an outlet
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METHOD AND DEVICE FOR RECOVERING
HEAT FROM INTERMITTENTLY AND
BRIEFLY RELEASED BLOW-OFF STEAM
CHARGE

[0001] The invention relates to a method for recovering
heat from blow-off steam, wherein the method is carried out
using a container with an internal volume, provided with an
inlet and an outlet.

[0002] The invention also relates to a device for recovering
heat from blow-off steam.

[0003] The intermittent and briefrelease of blow-off steam
occurs with a steam-peeling device. The steam-peeling
device can be used for peeling crops, in particular for peeling
tuberous crops, such as for example potatoes. To this end, an
amount of steam at a pressure of 15-17 bars is introduced into
a container containing the crops to be peeled. For a period of
20 to 25 seconds, the crops are subjected to the steam. Then
the device is opened in order to allow the steam to escape and
the pressure is taken off the device. As a result thereof, the
skin comes off the tuberous crop and will partly be carried
along with the steam, thus achieving the desired peeling
effect. The steam is released for approximately 2 to 3 seconds.
The total cycle time is approximately 60-70 seconds.

[0004] A method and device for recovering heat from this
intermittently and briefly released blow-off steam are known.
The known device makes use of a vessel which is provided at
the bottom with an inlet for steam. The vessel is provided with
a condenser, such as for example a system of ceramic or
stainless steel packed beds. In addition, the vessel is provided
with a water circuit, in which water flows over the condenser
from an upper side of the vessel. On a lower side of the vessel,
the water is collected and re-introduced to an upper side of the
vessel via a heat exchanger which is situated outside the
vessel.

[0005] Passing the steam through beds ensures that the
steam transfers its heat to the beds, as a result of which the
heat is stored in the buffer stack. By then passing water via the
condenser, it is possible to recover heat. The heat exchanger
transfers the heat absorbed by the water to another liquid,
depending on the requirements.

[0006] It is a drawback of the known method and device
that the buffer material is soiled relatively quickly as a result
of, for example, peelings, and is also relatively difficult to
clean. Due to the fact that the peelings of the various tuberous
crops are partly carried along with the steam, they will also
end up in the heat-recovery device. Here, they will be depos-
ited on the condenser, and possibly also in the heat exchanger.
In addition, the recirculated water in the water circuit is
soiled. Cleaning such a device takes a lot of time, as a result
of which the device cannot be used for extended periods of
time.

[0007] It is therefore an object of the invention to provide a
method and a device by means of which at least one of said
problems of the known device is at least partly solved or
alleviated.

[0008] To this end, the invention provides a method for
recovering heat from intermittently and instantaneously
released blow-oft steam charges, wherein the method is car-
ried out using a container with an internal volume, provided
with an inlet and an outlet, wherein the method comprises the
following steps:
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[0009] supplying to the container via the inlet and col-
lecting in the internal volume of the container a blow-off
steam charge, wherein the charge is held in a gravita-
tional field;

[0010] recovering energy from a portion of the blow-off
steam charge by condensation thereof, wherein conden-
sation results in a stream from said portion to an outlet
which is at a lower gravitational potential;

[0011] discharging a portion of the charge from the inter-
nal volume of the container via the outlet at a lower
gravitational potential by supplying a subsequent blow-
off steam charge to the internal volume and thus expel-
ling the charge which is present via the outlet;

[0012] drawing in air via the outlet during heat recovery.
[0013] The method is carried out using a container with an
internal volume. The container may be an open container. An
inlet is connected to the internal volume for supplying the
charge to said internal volume. Also, an outlet is provided via
which a portion of the charge of steam during the condensa-
tion is replaced by air. The blow-off steam charge is collected
inside the container and is thus brought into a gravitational
field.

[0014] The method according to the present invention com-
prises recovering energy in the container and in particular
heat from at least a portion of the blow-off steam charge. The
terms energy recovery and heat recovery will be used inter-
changeably in this application. Heat exchange may take
place. As a result of the heat exchange, at least a portion of the
steam charge can condense as well. The energy which is
released during condensation can be collected in another
medium by means of heat exchange. In another embodiment
energy is recovered according to the method from the fact that
the condensation of the steam charge is used to heat another
medium, for example recirculated water.

[0015] The method according to the present invention com-
prises the step of recovering energy from a portion of the
blow-off steam charge at a location which is at a higher
gravitational potential with respect to the outlet. The outlet is
situated lower than the location where energy recovery takes
place. The inlet for replacement air may also be at a lower
location. In the present invention, the term gravitational
potential is intended to mean the amount of energy which is
present in the blow-off steam charge due to the location of the
object in the gravitational field. It is a measure for the poten-
tial energy of portions of the charge as a result of the gravi-
tational field. Heat exchange results in the blow-off steam
charge cooling down and/or condensing, as a result of which
the density increases and/or the steam passes to the liquid
phase, and thus drops to the lower potential. This results in a
stream in the direction of the outlet at the lower potential.
Recovering heat from a portion of the steam charge ensures
that said portion either becomes liquid (transition to liquid
phase) or attains a higher density, as a result of which a
downward stream will take place in the direction of the outlet.
In this way, a self-separating capacity is created in the con-
tainer. The portion of the charge from which heat is recovered
will flow away from the location where heat recovery takes
place and is replaced by a portion of the charge from which no
or less heat has been recovered. It is also possible for air to be
drawn into the container due to the significant change in
volume of the steam when it passes to a liquid phase. The
portion of the charge from which heat has been recovered,
will be referred to below as ‘fluid’, as it may be a combination
of liquid and gas.
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[0016] The method according to the present invention fur-
thermore comprises the step of discharging the fluids present
in the internal volume of the container via the outlet at a lower
gravitational potential. Both gas and liquid, remainders of the
supplied charge, are passed via a lower potential in order to
leave the internal volume. According to the method, a new
charge of steam is supplied. The supply of the new charge
results in the gasses present in the internal volume being
displaced. Due to the above-described self-separating capac-
ity, the fluids from which the least heat can be recovered/the
most heat has already been recovered, are at the lower gravi-
tational potential and thus nearer the outlet. Precisely this
portion will be discharged first by displacement. In this way,
a kind of first-in-first-out system is obtained in which a steam
charge is introduced, self-separation takes place where colder
portions/condensed portions move to the lower potential, and
where the supply of a new charge results in the displacement
of the volume which is present with said colder portions
leaving the internal volume via the outlet first.

[0017] The method according to the present invention
makes it possible to recover heat in a relatively continuous
manner from an intermittently and instantaneously released
blow-off steam charge. The batchwise process of releasing
the blow-off steam charges is thus turned into a relatively
continuous process. As a result thereof, it is now possible to
recover heat from the blow-oft steam charge in a more effi-
cient manner.

[0018] The method according to the present invention com-
prises the step of drawing in air via the outlet while recovering
heat. In this case, the outlet allows gas/air to be drawn into the
internal volume. During heat recovery and in particular dur-
ing the condensation of the steam charge, a volume reduction
takes place which is compensated for by drawing in air via the
outlet. This also results in cold air, in particular outside air,
being sucked in via an open connection of the outlet. Due to
the fact that the steam is at a higher gravitational potential due
to the lower density, there is very little, if any, heat exchange
with the supplied cold air and the self-induced separation
remains in force.

[0019] The outlet is in particular an open outlet, in particu-
lar a pipe or flue, the opening of which is at a lower potential
than where heat recovery takes place, and in which said
opening is placed preferably in the centre of the volume. In an
embodiment, an open container is used, for example a hat-like
container. A large portion of a bottom side may be open.
Steam remains trapped under the hat.

[0020] In an embodiment of the method, it is furthermore
advantageous to provide an internal volume above the
entrance to the outlet, i.e. at a higher potential than the outlet,
which volume is greater than the volume of the supplied
blow-off steam charge. When the charge is supplied, the old
charge/fluid which is present will be displaced in the direction
of the outlet and be forced out. The new charge, hot and
therefore having a low density, forms a kind of pusher or
sucker which forces the colder fluid out via the outlet. As the
internal volume above the outlet is greater than the volume of
the supplied charge, the supplied charge will not reach the
outlet, thus making it possible to effect a complete heat
exchange. The container thus forms a buffer which makes it
possible to recover heat for a relatively long time from a
blow-off steam charge which was instantaneously introduced
into the container. The method according to the invention thus
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comprises buffering the blow-oft steam charge in the internal
volume. This is a further step in rendering the batch process
continuous.

[0021] In an embodiment of the method, the volume of the
supplied blow-off steam charge is between 70% and 90% of
the internal volume of the container. The container is overdi-
mensioned, as it were, and comprises a larger internal volume
than the volume of the supplied charge. In this way, no portion
of'the supplied charge is wasted, and heat can be recovered in
arelatively efficient manner. Due to the fact that the container
is overdimensioned, it is possible to provide a buffer of blow-
off steam in the container. Thus, heat can be recovered for a
relatively long time from a blow-off steam charge which was
introduced instantaneously into the container.

[0022] Itis possible for the step of exchanging heat from the
blow-off steam charge to at least partly coincide with the step
of supplying the next blow-off steam charge. In this way, it is
possible to continuously recover heat from the intermittently
and instantaneously released blow-off steam charges. Thus,
there will be no periods during which no heat can be recov-
ered.

[0023] Itis possible for the step of recovering heat from the
blow-off steam to comprise bringing the blow-off steam into
contact with a heat exchanger provided in the container. The
heat exchanger may be provided with a transportation
medium, such as for example water. The water may have an
inlet temperature of approximately 80° C., and an outlet tem-
perature of approximately 95° C. However, other inlet tem-
peratures are also conceivable. In particular, the outlet tem-
perature is adapted to the condensation temperature of steam.
It will be clear to the person skilled in the art that, depending
on the demands he makes, the heat exchanger can be dimen-
sioned in any desired way, so that a certain outlet temperature
is achieved and/or inlet temperature can be used. It is also
possible to use different flow rates for the transfer medium in
the heat exchanger.

[0024] A steam/air layer may be formed in the container.
The steam may be situated at the top side of the steam/air
layer, while the air is at the bottom side of the steam/air layer.
The density of air is greater than the density of steam. In this
way, a two-layered system is formed in the container. The
steam and air form a latent layer in the container. The steam is
situated at the top side of the container. After the energy from
the steam has been transferred, relatively cold air can collect
in the bottom portion of the container, for example by being
drawn in via the outlet or another entrance. The steam layer
floats on the air layer, as it were. A portion of the steam may
be brought into heat-exchanging contact with the heat
exchanger.

[0025] In an embodiment, the steam/air layer is situated
near the heat exchanger after the introduction of a blow-off
steam charge. By exchanging heat, it is possible for steam to
condense. This will result in a reduction in the steam layer and
cause the boundary of the steam/air layer to move in the
direction of the heat exchanger. It is advantageous if the
boundary of the steam/air layer is always under (lower gravi-
tational potential) the location of the energy recovery/heat
exchange. This distance is smallest just before the step of
supplying the next charge. Due to the fact that the boundary of
the steam/air layer is still at a vertical distance from the heat
exchanger, the heat exchanger will be in heat-exchanging
contact with the steam, at the point in time when a new charge
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is supplied. In this way, heat can be recovered continuously
from the intermittently and instantaneously released blow-off
steam charges.

[0026] After the new charge has been supplied, the bound-
ary of the steam/air layer is situated above the outlet. Conse-
quently, steam will not leave the internal volume via the outlet
immediately after having been supplied.

[0027] The height difference between the steam/air layer
after the introduction and before the supply corresponds to a
buffer volume of blow-off steam in the container. The buffer
volume is used to bridge the periods when no steam charge is
released, so that heat can be recovered in a relatively continu-
ous manner. The buffer volume is partly dependent on the
volume of blow-oft steam charge, the time period during
which heat can be recovered from the total volume of blow-
off steam, and the time period between the release of two
successive blow-off steam charges. Other variables, such as
the efficiency of the heat exchanger and the dimensions of the
container, may also affect the buffer volume.

[0028] Inanembodiment of the method, the buffer volume
is between 10 m® and 30 m>.

[0029] It is possible for the heat recovery to take place in a
heat-exchanging volume, wherein the heat-exchanging vol-
ume is between 10% and 30% of the volume of the blow-off
steam charge, and wherein the remaining portion of the blow-
off steam charge forms the bufter volume.

[0030] Itis also possible that the step of supplying the next
blow-off steam charge results in a boundary layer between the
blow-off steam charge which is already present and the next
blow-off steam charge, with the boundary layer being situated
near the outlet of the container after the supply step. In this
manner, a portion, preferably the largest portion, of the charge
which is already present is forced out of the container.
Another portion remains behind in the container. This latter
portion is relatively cold and will collect at a lower gravita-
tional potential, preferably near the outlet. Heie, it forms a
barrier between the newly supplied blow-oft steam charge
and the discharge thereof from the internal volume of the
container. In this way, the relatively hot and newly supplied
blow-off steam charge is kept in the container in an effective
manner. The newly supplied blow-off steam charge cannot
leave the container, or at least only with relatively great dif-
ficulty, as a result of which the energy losses are relatively
small.

[0031] It is advantageous if the blow-off steam charge is
supplied at a top side of the container. The blow-off steam can
be discharged via a bottom side of the container. Such an
embodiment of the method is relatively efficient. The rela-
tively hot blow-off steam is supplied at a top side, in which
caseheatisrecovered at a top side as well. Discharging via the
bottom side ensures that the blow-off steam has to go via a
lower gravitational potential. The outlet is also situated in a
location to which the cooled-down blow-off steam tends to
flow after it has undergone heat exchange. Consequently, the
charges can hardly exchange heat with one another, as a result
of which relatively little heat is lost.

[0032] In an embodiment, the supply of blow-off steam
takes place during a first time period. Heat recovery from the
blow-off steam takes place during a second time period. Pref-
erably, the first time period is less than 5% of the second time
period. Supplying the blow-off steam charge may, for
example, last 2 to 3 seconds. The cycle time, i.e. the time
between two consecutive blow-off steam charges, is approxi-
mately 60 to 70 seconds. Preferably, heat is recovered from
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the blow-off steam for a large part of the cycle time. In this
way, the time which is available between two consecutive
blow-off steam charges can be used efficiently to recover heat
from the blow-off steam charge. By using a large part of the
cycle time, it also becomes possible to achieve a relatively
continuous heat recovery.

[0033] Inanembodimentofthe method, the blow-off steam
is supplied to the vessel in a tangential direction. It is also
possible to introduce the blow-off steam radially into the
vessel. In this case, the container can have a round cross
section. The radial introduction ensures that the blow-off
steam is kept in that part of the container into which the
blow-off steam is introduced. When the blow-off steam is
introduced, for example into the top portion of the container,
the blow-off steam will also stay in this top portion. This is
particularly advantageous when a heat exchanger is provided
in the top part of the container. In addition, the tangential
introduction will ensure that the blow-off steam will be mixed
relatively well in that part of the container into which the
blow-off steam is introduced. This ensures that a heat
exchanger which is provided in the container can recover heat
from the steam relatively efficiently, since there are hardly
any temperature gradients in that part of the container. In
addition, the tangential introduction, if desired in combina-
tion with the radial introduction, ensures that the remaining
portion of the blow-off steam charge which is already present
is displaced in the direction of the outlet.

[0034] It is possible for the supplied blow-off steam to
comprise solid particles. The solid particles may, for
example, be peelings from the peeled tuberous crops, such as
potato peelings. The peelings may come into contact with a
heat exchanger provided in the container. The supplied charge
may be directed at the heat exchanger.

[0035] The precipitation of solid particles on the heat
exchanger may result in a reduced transfer of heat between
the steam and the heat exchanger, as a result of which less heat
can be recovered. An embodiment of the method comprises
the further step of removing the solid particles precipitated in
the container by means of a Cleaning-in-Place method. The
Cleaning-in-Place method ensures that the device can be
cleaned during operation without having to be taken out of
service. As the blow-off steam charge is supplied in such a
manner that it is directed at the heat exchanger and the charge
has a considerable velocity, a blow-cleaning effect is
achieved, as it were.

[0036] The Cleaning-in-Place method may comprise the
step of supplying water to the heat-exchange element. Pref-
erably, the water introduced into the container is pressurized.
In this way, the pressure of the water will ensure that the solid
particles stuck to the heat-exchange element come loose, and
are carried along further into the container. Thus, the heat-
exchange element remains clean.

[0037] Inanembodiment, the solid particles are discharged
from the container. This may be effected, for example, by
providing an opening in the bottom of the container. The solid
particles which have come loose will, together with the sup-
plied water and under the force of gravity, be taken to a
receptacle below the container, in particular the bottom of'the
container, and will leave the container there. The opening in
the bottom of the container also ensures that water of conden-
sation can leave the container in a simple manner. The open-
ing may therefore also be suitable for other purposes than a
Cleaning-in-Place method.
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[0038] It is possible for the Cleaning-in-Place method to
comprise the step of supplying a blow-oft steam charge. The
relatively high pressure and the relatively high atmospheric
humidity may lead to the stuck particles coming loose and
being carried along further in the container. Preferably, the
steam is introduced in such a manner that a stream of the
steam is directed at the heat-exchange element.

[0039] According to an aspect of the invention, a device is
provided for recovering heat from intermittently and instan-
taneously released blow-off steam charges. The device may
form part of an assembly for peeling tuberous products, such
as potatoes, with the assembly furthermore comprising a
steam bulb, wherein an outlet of the steam bulb is connected
to an inlet of the device.

[0040] The device according to the invention comprises a
container with an internal volume. The container may be a
hat-like container. The container may be provided with an
inlet for introducing blow-off steam into the container, with
an outlet for discharging blow-off steam and with a heat-
exchange element for recovering energy (heat and/or conden-
sation energy) from the blow-off steam. In a position of use of
the container, the heat-exchange element is above the outlet.
The outlet may be configured to be open during the recovery
of energy from the blow-off steam. In this way, it is possible
to introduce air into the container via the outlet during heat
recovery. Thus, the outlet is not only open when the blow-off
steam charge is being discharged, but also during the heat-
recovery phase. The fact that the outlet is open means that air
can be drawn in and thus can be introduced into the container.
The air which is drawn in forms a barrier between the steam
charge and the discharge. Consequently, it is relatively diffi-
cult for the steam charge to leave the container. In addition,
the air which is drawn in causes the steam to be kept above the
outlet, so that the steam is brought into contact with the
heat-exchange element.

[0041] By means of'the device, it is possible to recover heat
in a relatively continuous manner from an introduced blow-
off steam charge. The blow-off steam will tend to gather in a
specific part of the container. A relatively high position of the
heat-exchange element compared to a low position of the
outlet makes it possible for the relatively hot steam to be kept
in the container for longer, since the hot steam tends to flow
upwards. The fact that the outlet is open ensures that air can be
drawn in. The air keeps the steam in the vicinity of the heat-
exchange element and forms a barrier preventing steam from
flowing out via the outlet. The relatively high position of the
heat-exchange element also ensures that energy can be recov-
ered from a blow-off steam charge for a long time. After the
energy from the blow-oft steam has been recovered, in par-
ticular by condensation, this portion will become relatively
heavy due to this portion having a higher density than por-
tions from which energy can still be recovered, and will
therefore tend to move downwards. The portion from which
energy has been recovered and which has largely condensed,
will be referred to as fluid below. By positioning the outlet
below the heat-exchange element, use is made of the fact that
cooling down results in an increase in density. In a gravita-
tional field, the heavier, cooled-down fluid will therefore sink/
drop. The outlet is situated at a lower gravitational potential.
After the heat recovery, the relatively heavy fluid will there-
fore flow in the direction of the outlet. In this way, a natural
separation takes place within a blow-off steam charge. In
addition, the device according to the invention ensures that
the relatively cold blow-off steam forms a buffer for the
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relatively hot blow-off steam, so that the hot blow-off steam
cannot flow out of the container.

[0042] Preferably, the heat exchanger is provided in the
internal volume of the container. With the known device, a
condenser is placed in the internal volume and a heat
exchanger is placed outside the container. The condenser has
to store as much heat as possible from the charge and a
medium has to recover the heat from the condenser in order
then to transport it to the heat exchanger, where the heat is
transferred to another medium. Thus, multiple steps are
required in order to recover the heat. In the embodiment
according to the invention, the heat exchanger is situated in
the internal volume of the container and the heat from the
steam can be transferred directly to the medium. Heat recov-
ery can thus be effected in only one step. This is partly made
possible by the fact that the blow-off steam charge can stay in
the container for arelatively long time. All in all, the losses are
relatively small, as a result of which a highly efficient device
for recovering heat is obtained.

[0043] Preferably, the internal volume comprises a buffer
volume around the heat exchanger and a volume which is at
least equal to the volume of the charge. Thus, when the next
charge is introduced, at least a volume of'the size of the buffer
volume remains behind in the internal volume. The buffer
volume around the heat exchanger is where the most energy-
rich portion of the previous charge is situated and this remains
behind and could still be used for energy recovery. The other
portions of the previous charge are forced out.

[0044] Ina preferred embodiment, the container comprises
an entrance for supplying relatively cold air, for example
outside air. Said entrance may be the outlet. The outlet may be
anopen connection to the outside air or a further device which
is situated downstream. As a result of the energy recovery in
the container, the volume of the steam will decrease. Cold air
can be drawn in via the entrance/outlet. Preferably, the draw-
ing-in takes place via the outlet, as a result of which a blanket
of cold air is formed near said outlet, which blanket of cold air
acts as a kind of valve which blocks the discharge ofhot steam
via the outlet.

[0045] In an embodiment, the heat-exchange eclement is a
heat exchanger. Preferably, the inlet is placed near the heat-
exchange element, so that the heat losses are relatively small.
The inlet is preferably positioned higher than the outlet. Thus,
fluid which leaves the container via the outlet will not come
into contact with supplied steam which would result in a loss
of energy.

[0046] Preferably, the inlet is provided in an upper part of
the container. The relatively hot steam tends to flow upwards.
By providing the inlet in an upper part, the steam will be
introduced into the container at its final position, thus render-
ing the heat losses relatively small.

[0047] It is possible to provide the inlet tangentially to a
wall of the container. In this way, a blow-off steam charge
introduced into the container will be provided with a rotating
stream. The rotation ensures that the blow-off steam charge is
mixed well, as aresult of which the temperature differences in
the steam charge become relatively small.

[0048] Itis possible for the container to be provided with a
tube having a first and a second nozzle orifice. The first nozzle
orifice is provided in the internal volume of the container. The
second nozzle orifice is placed above the first nozzle orifice,
and outside the internal volume of the container. The outlet is
formed by the first nozzle orifice. The tube may, for example,
be a pipe which extends upwards. The pipe is placed such that
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steam can only leave the device via a higher gravitational
potential. This required bridging of the gravitational potential
ensures that a natural barrier is formed for the steam to leave
the device. Such an embodiment ensures that the blow-off
steam present in the container has to move from the outlet
upwards in order to leave the container. The blow-off steam
present at the outlet is relatively heavy and tends to move
downwards. Therefore, the blow-off steam can only leave the
container if sufficient energy is supplied to the blow-off
steam. This is possible, for example, by supplying a new
blow-off steam charge. Supplying a new charge will displace
the old charge and push it upwards from the outlet in the pipe.
The tube will therefore cause a barrier to be formed near the
outlet, which prevents the blow-off steam which is present in
the container from flowing away.

[0049] Preferably, the outlet is placed at a vertical distance
from a bottom of the container. Thus, a barrier volume is
formed in the container. In order to leave the container, a
blow-off steam charge which is present in the container first
has to flow down and then flow up.

[0050] The volume of the portion of the internal volume of
the container which is above the outlet may be greater than the
volume of an amount of blow-off steam to be introduced into
the device. This prevents steam from already being lost when
a steam charge is being supplied.

Preferably, the upper volume is adjusted using the volume of
the blow-off steam charge. Relatively large blow-off steam
charges will require a larger volume. Preferably, the volume
of'the portion above the outlet is equal to 120% of the volume
of the blow-off steam charge.

[0051] The steam inlet may be provided with an air-distrib-
uting element in order to ensure that the blow-off steam flows
evenly into the container. In this way, the blow-off steam can
be introduced into the container in a controlled manner. In this
case, relatively few pressure differences occur in the con-
tainer itself, which benefits the service life of the device.
[0052] An embodiment of the present invention will be
explained in more detail by means of a description of the
figure. It should be clear to the person skilled in the art that the
illustrated embodiment in no way limits the scope of protec-
tion which is defined in the claims. The invention is described
with reference to a number of advantages. Each of these
advantages may comprise a patentable invention. Implicit
advantages of specific embodiments will also be obvious to
the person skilled in the art. Each of the implicit advantages
can also form a basis for a patentable invention according to
the application or according to a divisional application. In the
figures:

[0053] FIG. 1 shows a cross-sectional side view of a device
according to an embodiment of the present invention;

[0054] FIG. 2 shows a cross-sectional top view of the
device shown in FIG. 1;

[0055] FIGS. 3a and 35 show a cross-sectional side view of
an embodiment of the device just after the supply of a blow-
off steam charge, and just before the supply of a blow-off
steam charge.

[0056] FIG.1 shows a steam condenser 1. The steam con-
denser 1 comprises a vessel 6 with an internal volume. The
vessel 6 is provided with an inlet 7 for supplying blow-off
steam S, to the vessel 6. The inlet 7 is placed near a top side
of the vessel 6 and ends in a part of the vessel 20 in which a
heat exchanger 9 is placed. The heat exchanger 9 comprises a
supply line 16 for liquid and a discharge line 15 for liquid. The
supply line 16 is connected to a number of tubular spirals 14,
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which are situated in the internal volume of the vessel 6.
Furthermore, a tube 8 with an internal duct 3 is placed in the
vessel 6. The duct forms a connection to an exit 5 which is
provided on an upper side of the vessel 6. The central tube 8
with the duct 3 forms a discharge 10 for the vessel 6. The
vessel 6 is placed on a frame 4. At a bottom side of the vessel
6, a cone-shaped bottom 30 with an opening 31 is provided.
The opening ends in a receptacle 33 placed inside the frame 4
for collecting condensed water.

[0057] Theoperation of the steam condenser 1 illustrated in
FIG. 1 is as follows. A batch of blow-off steam S, is intro-
duced into the vessel via the inlet 7. In this case, the blow-off
steam may come from a potato-peeling machine or a steam
bulb, although the invention is not limited thereto. In such a
case, it is possible for a relatively large amount of blow-off
steam to be released in a relatively short time, such as for
example 2 to 3 seconds. The release may take place relatively
batchwise, that is to say that in such a case, no continuous
stream of blow-off steam is introduced into the vessel 6, but
that the steam is supplied intermittently. If a potato-peeling
machine is connected to the inlet, the period during which no
steam is supplied may be approximately 60-70 seconds.

[0058] The supplied blow-off steam will flow into the ves-
sel 6 and in this case take up a certain amount of the internal
volume of the vessel 6. A bottom layer of the steam present in
the vessel is indicated by line II. The steam has a relatively
low density, also with respect to hot air, and will therefore
gather at the top of the vessel 6. Preferably, the vessel 6 is
dimensioned such that, after the amount of steam has entered,
the bottom layer H of steam is just above the discharge 10 of
the tube 8.

[0059] The blow-off steam introduced into the vessel will,
at the top side of the vessel, come into contact with the heat
exchanger 9. A relatively cold liquid is supplied in the supply
line 16. Preferably, water is used. The water preferably has an
inlet temperature of approximately 80° C. The cold water
flows from the supply line 16 to the various spirals 14. In the
spirals, the heat exchange between the relatively hot steam
and the relatively cold liquid will take place. In particular,
condensation of the steam will take place there.

[0060] Inthe process, the heat exchange medium/the liquid
heats up. The liquid will flow further in the direction of the
discharge line 15 of the heat exchanger 9. The water coming
from the discharge line 15 may in this case have a temperature
of approximately 95° C. The water may then be used for
applications which require relatively hot water by connecting
the discharge line 15 to another device, as desired. However,
it is possible to choose other liquids for use in the heat
exchanger. It is also possible to use other inlet temperatures
for the cooling liquid, so that a different outlet temperature
associated therewith is obtained. Other embodiments of the
heat exchanger are also conceivable.

[0061] The steam will give off part of its heat to the rela-
tively cold heat exchanger 9, so that the steam cools down and
its density increases. In particular, the steam will give off its
heat through condensation. Consequently, the cooled-down
steam and in particular the condensate formed by condensa-
tion will move downwards/drop into the vessel. At the bottom
of'the vessel, the condensate and the relatively cold steam will
collect. Due to the phase change from steam to condensate,
the volume of the steam will decrease, as a result of which the
bottom layer ofthe volume of the steam moves upwards in the
direction of line I.
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[0062] Whenanew blow-off steam charge is supplied to the
vessel 6, the supplied new charge will displace the remaining
steam from the previous charge in the direction of the dis-
charge 10. The bottom layer will then move down by height
H, from line I in the direction of line II. The newly supplied
charge again comes into contact with the heat exchanger 9, as
a result of which the exchange of heat with the steam can take
place again. In this way, continuous heat exchange with dis-
cretely supplied blow-off steam becomes possible.

[0063] The condensate of the steam, water, will collect at
the lower side of the vessel 6. The conically shaped bottom 30
of the vessel 6 will cause the water to flow in the direction of
the opening 31 and to be collected in a receptacle 33. The
water of condensation 32 collected here can then be used
further for heat recovery. Also, solid particles which have
been carried along in the charge can be discharged via the
opening 31.

[0064] Preferably, the device is dimensioned such that the
boundary layer II is moved up by a height H. In this case, the
device 1 may be dimensioned such that the boundary layer I
is always situated below the heat exchanger. As a result
thereof, steam is always in contact with the heat exchanger.
Preferably, a new steam charge is introduced when the bound-
ary layer II reaches the lower side of the heat exchanger, or
just before that point in time.

[0065] FIG. 2 shows a top view of the device 1 shown in
FIG. 1. Identical parts have been given the same reference
numerals in this figure which shows the vessel 6 with an
internal volume. In the internal volume, the tube 8 is provided
with a duct 3. The heat exchanger 9 is placed around the tube
8. The heat exchanger 9 comprises a supply line 16 and a
discharge line 15 for liquid. The heat exchanger 9 is also
provided with heating spirals 14. The spirals are placed at a
distance from the wall of the vessel 6 and along a circumfer-
ence provided in the vessel 6. The inlet 7 is provided in a side
wall of the vessel 6. In the illustrated embodiment, the inlet 7
is provided tangentially in the container. This ensures that
rotation is imparted to the steam when it is introduced. This
rotation ensures that the steam can be brought into intimate
contact with the heating spirals 14.

[0066] The general principle of the invention is explained
with reference to FIGS. 3a and 35. FIG. 3a shows a device
101 with a container 106 just after a blow-oft steam charge
has been supplied. The blow-off steam charge is situated in
the container 106 and takes up part of the internal volume
(indicated by number 120). In the container 106, a boundary
of a steany/air layer II is present. Above the boundary of the
steam/air layer 11, steam is present, and below the boundary,
there is air. In this case, the steam level reaches just above the
discharge 110. Since steam tends to move upwards, the steam
will not be able to leave the container 106 via the discharge
110. In this case, the air which is present near the discharge
110, which is relatively heavy and therefore does not tend to
move upwards, also forms a barrier for the steam layer to
leave the device 101 via the outlet 110. The heat of the steam
and the condensation energy are absorbed by means of a heat
exchanger which is not illustrated and is provided in a top part
of'the container 106. It will be clear to the person skilled in the
art that this may be effected in many ways. Due to the con-
densed portion, the volume of the steam will significantly
decrease. Consequently, for example, air may be drawn in, for
example via the outlet 10.

[0067] This results in the steany/air layer moving upwards,
in the direction of the heat exchanger. The situation just
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before a blow-off steam charge is introduced is illustrated in
FIG. 3b. This shows that the volume of steam (denoted by
reference numeral 120) is reduced. Consequently, the volume
of air (indicated by reference numeral 121) has increased.
Preferably, the device 101 is designed and dimensioned such
that, just before a new steam charge is supplied, the steam/air
layer I is situated just below the heat exchanger, so that the
heat exchanger is substantially in contact with the volume of
steam 120. As a result thereof, it is possible to exchange heat
in a relatively continuous manner using intermittently and
instantaneously supplied blow-off steam charges.

[0068] To the person skilled in the art, it will be clear that
FIG. 3a and FIG. 35 show a diagrammatic view of the pro-
cesses of the method and in the device according to the
invention. These figures are therefore not intended to be inter-
preted as limiting, but only serve to explain the present inven-
tion. Thus, in practice, it is for example possible for the
transition between the steam layer and air layer present in the
container to be gradual. Nevertheless, it will be possible to
indicate where there is a boundary between steam and air, and
in such a case, it will be possible to use the insights of the
present invention.

[0069] Itwill be clear to the person skilled in the art that the
present invention is not limited to that which has been
described here, and that several equivalent embodiments of
the invention are possible.

1. A method of recovering heat from intermittently and
instantaneously released blow-off steam charges, wherein the
method is carried out using a container with an internal vol-
ume, provided with an inlet and an outlet, wherein the method
comprises the following steps:
supplying to the container via the inlet and collecting in the
internal volume of'the container a blow-off steam charge
(S;,), wherein the charge is held in a gravitational field;

recovering energy from a portion of the blow-off steam
charge (S,,) by condensation thereof, wherein condensa-
tion results in a stream from said portion to an outlet
which is at a lower gravitational potential;

discharging a portion of the charge from the internal vol-

ume of the container via the outlet at a lower gravita-
tional potential by supplying a subsequent blow-off
steam charge (S,,) to the internal volume and thus expel-
ling the charge which is present via the outlet;

drawing in air via the outlet during heat recovery.

2. The method according to claim 1, wherein the volume of
the supplied blow-off steam charge (S,) is smaller than the
volume of the container which is at a higher gravitational
potential than the outlet.

3. The method according to claim 2, wherein the volume of
the supplied blow-off steam charge (S,) is between 70% and
90% of the internal volume of the container.

4. The method according to claim 1, wherein the step of
exchanging heat from the blow-off steam charge at least
partly coincides with the step of supplying the next blow-off
steam charge.

5. The method according to claim 1, wherein the step of
recovering heat from the blow-off steam comprises bringing
the blow-off steam into contact with a heat exchanger pro-
vided in the container.

6. The method according to claim 5, wherein a steam/air
layer is formed in the container, wherein the steam is at a
higher gravitational potential than the air, and wherein the
energy recovery takes place by condensation at said higher
gravitational potential.
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7. The method according to claim 6, wherein, after the
introduction of a blow-off steam charge, the steam/air layer is
atavertical distance from the heat exchanger, and wherein the
steam/air layer is at a smaller vertical distance just before the
step of supplying the next charge, wherein a height difference
between the steam/air layer after the introduction and before
the supply corresponds to a buffer volume of blow-off steam
in the container.

8. The method according to claim 7, wherein recovering
heat takes place in a heat-exchanging volume, wherein the
heat-exchanging volume is between 10% and 30% of the
volume of the blow-off steam charge, and wherein the
remaining portion of the blow-off steam charge forms the
buffer volume.

9. The method according to claim 1, wherein the blow-off
steam is supplied at a top side of the container, and wherein
the blow-off steam is discharged via a bottom side of the
container.

10. The method according to claim 1, wherein the supply of
blow-off steam takes place during a first time period, and
wherein heat recovery from the blow-off steam takes place
during a second time period, wherein the first time period is
less than 10% of the second time period.

11. The method according to claim 1, wherein the supply of
blow-off steam takes place independently from the heat
recovery.

12. The method according to claim 1, wherein the method
comprises providing a substantially instantaneous and inter-
mittent blow-off steam charge.

13. The method according to claim 1, wherein the blow-off
steam is supplied to the internal volume in a tangential direc-
tion.

14. The method according to claim 1, wherein the supplied
blow-off steam is directed at the heat exchange zone.

15. A device which recovers energy from intermittently
and instantaneously released blow-off steam charges (S,),
comprising a container with an internal volume, wherein the
container is provided with an inlet which introduces blow-off
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steam (S,,) into the container, with an outlet which discharges
blow-off steam, and with a heat-exchange element which
recovers energy from the blow-off steam, wherein the heat-
exchange element, in a position of use of the container, is
placed at a vertical distance above the outlet, wherein the
outlet is configured to be open during the recovery of energy
from the blow-off steam in order to introduce air via the outlet
during heat recovery.

16. A device according to claim 15, wherein the heat-
exchange element comprises a heat exchanger which is pro-
vided in the internal volume of the container.

17. A device according to claim 15, wherein the inlet is
placed near the heat-exchange element.

18. A device according to claim 15, wherein the container
comprises an inlet for drawing in a gas, such as air.

19. A device according to claim 18, wherein the inlet and
the outlet are the same.

20. A device according to claim 15, wherein the inlet is
provided in an upper part of the container.

21. A device according to claim 15, wherein the inlet is
provided tangentially to a wall of the container.

22. A device according to claim 15, wherein the container
is provided with a tube having a first and a second nozzle
orifice, wherein the first nozzle orifice is provided in the
internal volume of the container, and wherein the second
nozzle orifice is placed at a vertical distance above the first
nozzle orifice and outside the internal volume of the con-
tainer, and wherein the outlet comprises the first nozzle ori-
fice.

23. A device according to claim 15, wherein the outlet is
placed at a vertical distance from a bottom of the container.

24. A device according to claim 15, wherein the inlet is
provided with an air-distributing element in order that the
blow-off steam flows evenly into the container.

25. An assembly comprising a steam-peeling device and a
device according to claim 15 connected to the steam-peeling
device.



