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(57) Abstract: To simplify the known methods, a method is pro-
posed for treating a vegetable product in the form of crushed ma-
terial, comprising the steps of (i) putting the crushed material (M)
into a fermentation tank (12, 40) to let it ferment in pressurized en-
vironment and form therein a cap (CP) of solid particles floating
on a liquid mass, (ii) accumulating gaseous products of fermenta-
tion (GS2) generated by the pressed material inside a volume (20,
30), (iii) lowering the pressure within the fermentation tank (12) so
that, due to pressure differential between the tank and said volume,
the spontaneous transfer of the gaseous products takes place from
the volume to the liquid mass, so that upon rising they engage the
cap, and (iv) setting the volume constantly in communication with
the liquid mass at a point under the cap.
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IMPROVED FERMENTATION METHOD AND FERMENTER

The invention relates to a method of treating a vegetable product in the form of
crushed material, and a fermenter that can carry it out. We will discuss an example

crushed grape material.

WO 2010 105675 describes a well-known fermenter and fermentation method.
The crushed grapes are put inside a tank, in pressurized environment, ferment and
create a solid floating layer, called cap, which must be crushed. To not use
mechanical members the cap is softly broken by an artificial jet of gas that has been

accumulated during fermentation.

The gases, especially CO,, is collected into a second tank in communication
with the first through a delivery pipe, and from there poured under pressure, through

another return pipe, in the first tank under the cap.

To transfer the accumulated gas maneuvers on valves are necessary: the delivery
pipe is closed, the return pipe opens and the pressure in the first tank lowers for

getting a pressure differential.

Despite the excellent results in winemaking, it would be useful to simplify
and/or modify the method and the fermenter by varying the phases and by limiting the
components, sensors and electromechanical drives. This to find process variants still
unexplored and/or to execute those already discovered by fermenters with lower

manufacturing costs.

The main object of the invention is to modify the method and fermenter WO
2010 105675 to simplify it, preferably while maintaining the same processing

capacity.

Another object is to develop the method and fermenter in WO 2010 105675 to

obtain new process variants and/or improve performance thereof.

The objects are achieved by a method according to claim 1, which exploits a
phase of setting a volume, adapted to accumulate gaseous products of fermentation
generated by the pressed material, into constant and free communication (i.e. with a
transmission of fluid always allowed) with the liquid mass of the pressed material at a

point under the cap.



WO 2012/066468 PCT/IB2011/055080
2

Not only some means (e.g. valves) designed to permit or deny communication
between the volume and the tank (with its expensive and complicated controls) are

eliminated, but also the method is faster by skipping their opening phase.

The aforementioned inventive concept is the basis for many variants that exploit
the advantageous position and/or structure of the volume adapted to accumulate the

gaseous products.

See fig. 1. For example a gas accumulation volume, represented by an open-
bottom tank 20, can be placed inside a fermentation tank 12. The tank 12 allows the
fermentation under pressure, i.e. it is closed or tightly closable to let the gas pressure
increase inside it, and can be degassed through a vent valve 14. The tank 20 has an
opening (the bottom) facing the bottom of the tank 12, so it exhibits a cavity 22 for

trapping gas bubbles during their ascent.

Fig. 2 shows the tank 12 filled with must M up to a level that will cover the tank
20.

After some time (Fig. 3) above the liquid must M a floating cap CP appears
having above an accumulation of gas GS1 given off from the fermenting must M. The
gas bubbles rising in the must M in part get intercepted by the opening of the tank 20,
whose cavity 22 is gradually filled by gas GS2 until it possibly overflows.

By opening the valve 14 (Fig. 4) the pressure in the tank 12 drops markedly, and
the same drop is reflected on that acting on the gas GS2. The pressure drop results in a
volume increase for the gas GS2, which comes out tumultuously from the cavity 22

and reaches the cap CP forming macro-bubbles BL that break it.
The valve 14 is closed, and the cycle can begin again.

Because the gas naturally rising in the liquid fermenting mass is directly
captured inside the volume/tank 20, the distances to be covered by conveying pipes to
inject the gas are zeroed. In fact these pipes disappear entirely, ditto for their possible
control valves. In addition to material savings, the gas given off with bubbles BL. does
not enter the tank 12 through a pipe, thus through a small section, but it expands in the
must M starting {from the wide opening of the tank 20. Therefore, the mass of must M
and cap CP involved by the bubbles BL. is greater (the mixing of the must is always
advantageous). And higher is the gas flow rate hitting the must M and the cap CP per

unit of time, because in practice it's like having a gas injection pipe with a diameter as
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wide as the (very large) opening of tank 20. Another advantage is that the tank 20
discharges the gas at the center of the tank 12, fully involving the must M and the cap
CP. To achieve the same result by an outer injection pipe with so big a mouth has

several construction problems.

Note also the compactness of the solution, for which two (initially empty) bulky

volumes are not needed but only one.

Another variant (Figs. 5 8) is connecting to a main fermentation tank 40 an
external gas accumulation tank 30 via a connection 42 (e.g. a duct) interruptible by a
valve 44. Another valve 48 allows to vent tank 40 to the outside or to keep it with gas
under pressure inside, and a conduit 46 always open (without valves) keeps in
constant communication the two tanks 30, 40 flowing into the tank 40 at a point that

is in use under the cap.

After filling the tank 40 with must M, it is closed or isolated from the outside by
closing the valve 48, see Fig. 6. The tank 30 is preferably arranged above the
fermentation tank 40: thanks to the difference in level there is no flow of must M in

the tank 30 through any of the ducts 42, 46.

The tank 30 can also be placed under the tank 40, e.g. sufficing that the two
interconnecting pipes form a siphoned connection, thereby preventing the flow of the

must {from the top winemaking cell to the bottom gas storage cell.

Then, see Fig. 7, the valve 44 opens and the gaseous fermentation products GS3
are allowed to migrate spontaneously in the volume of the tank 30. At the same time,
as the fermentation proceeds, a cap CP is formed and the pressure of gas (GS3

increases.

Then the valve 44 is closed and the valve 48 is opened, so that the pressure in
the tank 40 drops markedly (Fig. 8). The gas GS3 moves tumultuously from the tank
30 to tank 40, with bubbles BL. breaking the cap CP and then exiting from the valve
48.

After closing the valve 48 and opening the valve 44 the cycle can begin again.

Advantageously the tanks 30, 40 can be two storage cells enclosed in, or two

partitions of, a single winemaking apparatus TK, drawn dashed in Fig. 5.

Note that for this variant, and also in general, the elimination of the valves on the
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gas injection pipes increases the efficiency of the method and the fermenter, because

the pressure drops and gas leakages (plus the costs) decrease.

The variants described here and below for the storage volume can be
advantageously used alone or in combination, thereby providing a great design

freedom to adapt the fermenter to any operating needs.

As general indicative values, the venting phase of the fermentation tank lasts for
a time ranging from 0 to 10 seconds (depending on the type of venting/degassing

means), and it is preferred to restore in it the atmospheric pressure.

The fast degassing phase also induces the release of bubbles of CO2 from the
must (like when a bottle is uncorked), which adds to those leaving the accumulation
volume. Together they cooperate to break the cap CP, which is sometimes so compact
as to require a force of rupture and mixing so great that only the combined action of

the two effervescences can achieve.

The advantages of the invention will become more clear from the following
detailed description of a preferred variant, with the help of the annexed drawing in

which

Figs. 1-4 show a diagram of a first fermenter according to the invention in

different working phases,

Figs. 5-8 show a diagram of a second fermenter according to the invention in

different working phases,

Figs. 9-13 show an internal diagram of a third fermenter according to the

invention in different working phases.

See Figures 9-13, which represent a preferred fermenter MC comprising a
fermentation tank 52 having a ceiling 54 and a bottom 58. On the bottom 58 there is a
manhole 80 for the discharge of marc, while on the ceiling 54 there is a vent or access

manhole 56 and a valve 60 capable of venting the tank 52.

A bell-shaped tank or element 64 is suspended by arms or brackets 62 inside and
at the center of the tank 52, e.g. approximately at one third of the height starting from
the bottom 58. The tank 64 is bottomless, and has an opening 66 facing the bottom 58.
A valve 68 is mounted on top of the tank 68 and serves to open/close a passage from

inside the tank 64 in the direction of the ceiling 54. In place of the tank 64 it can also
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be used a cap, or in general a container or receptacle, with one open side.

The means for suspending the tank 64 can be chosen with some freedom, e.g.
something like cables, lattices or legs resting on the bottom 58. Preferably the means
for suspending or supporting the tank 64 allow a non-permanent connection with the
inside of the tank 52 and/or with the tank 64. This is to facilitate the disassembly of

the components inside the tank 52 for maintenance or cleaning.

By a conduit or pipe 70 the inner cavity 64 of tank 64 is made to communicate,

e.g. selectively by valves, with the outside of the tank 52.

Proven optimal values for the tank 64: it can have an internal volume equal to
5% up to 30% of the total volume of the tank 54 (according to the types of grapes and
caps to break); and a width from 30% up to 60% of the tank 54.

The position of the tank 64 has no strict constraints, it suffices - as we will

explain - that it is able to trap gas rising in the must.

In Fig. 10 the tank 52 filled with must M can be seen. During fermentation a
floating marc cap CP forms, and the gas given off by the must M (reference GS4)
accumulates both below the ceiling 54 and inside the tank 64 (refer GS5). The

mechanism of entrapment of gas GSS5 is the same as previously described.

By opening the valve 60 (Fig. 11) the tank 52 is vented and an increase in
volume in the gas GSS5 is induces, which gas comes out from opening 66 forming
large bubbles BL. The bubbles BL rise in the must M to the cap CP and crush it.
Through the pipe 70 one can add the gas GS5with appropriate mixtures, €.g. oxygen,

to disperse them into the must M.

The ability to break the cap for the fermenter MC is great, guaranteed by the
discharge of macro-bubbles BL. being impossible using input gas ducts from the
outside. The bubbles BL. depart from the center of the tank 52 and come out uniformly
over 360° from the edge of the opening 66: so they can involve the entire column of
must M above and all the cap CP. That would be impossible by a punctiform gas

source like an immersed pipe.

The winemaker MC can also be seen as an improved version of EP (0979269,
which teaches how to capture gas bubbles generated by fermentation. There a

diaphragm is used placed inside the tank, under which a growing gas pocket forms
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and eventually overflows creating bubbles. So bubbles of larger diameter are formed
through the combination with those naturally rising that the diaphragm does not

capture.

Although the combined bubbles while rising increase in volume due to the
decreasing pressure in the must, the problem remains that the effects are not very
effective on the cap. From a winemaking point of view it has been shown that only
tumultuous action, e.g. as that obtained in WO 2010 105675, has the desired effect on
the cap. This is because the cap is a compact mass of great hardness and thickness (a
tramped intertwinement of skins, stems and vegetable fibers), so only a considerable
force can tear it apart. Besides, in EP 0979269 the fermentation tank is open at the
top, one cannot neither lead fermentation with pressurized must nor vary the pressure

in the fermentation tank.

A further improvement in the ability to stir the must and hat is the use of the
valve 68 (Fig. 12). Being located in the center of the tank 52 it is able to release
effective gas macro-bubbles GS5 just at the center and under the cap CP, unlike EP

09792609 that can create them only peripherally.

The valves 60 and 68 may be controlled independently, e.g. by a PL.C, and can
therefore be opened simultaneously or at different times, and by durations

individually programmable.

sk



WO 2012/066468 PCT/IB2011/055080
7

CLAIMS

1. Method of treating a vegetable product in the form of crushed material,

comprising

- putting the crushed material (M) into a fermentation tank (12, 40) to let it
ferment in pressurized environment and form therein a cap (CP) of solid particles

floating on a liquid mass,

- accumulating gaseous products of fermentation (GS2) generated by the pressed

material inside a volume (20, 30),

- lowering the pressure within the fermentation tank (12) so that, due to pressure
differential between the tank and said volume, the spontaneous transfer of the gaseous
products takes place from the volume to the liquid mass, so that upon rising they

engage the cap;

characterized by setting the volume constantly in communication with the liquid

mass at a point under the cap.

2. Method according to claim 1, comprising the step of connecting to said tank
an external tank (30) through an interruptible fluidic connection (42), so that the
accumulation of gaseous products (GS3) can occur by spontaneous migration of the

gases into the volume of the second tank.

3. Method according to claim 2, wherein the external tank is arranged above the

fermentation tank, or below it using siphoned connections.

4. Method according to any of the preceding claims, comprising the step of
arranging inside the fermentation tank (12) an open cavity (22), so that the
accumulation of gaseous products occurs by capturing into the volume of the cavity

the fermentation gas bubbles rising naturally in the liquid mass.

5. Method according to claim 4, comprising the step of placing the cavity about
at the center of the fermentation tank and from there expelling the gas accumulated in

the cavity directly under the cap by opening the cavity.

6. Fermenter for a vegetable product (M) in the form of crushed material,

comprising

- a fermentation tank (12, 40, 52) closed or closable to let the crushed material



WO 2012/066468 PCT/IB2011/055080
8

ferment in pressurized environment, which material can form therein a cap (CP) of

solid particles floating on a liquid mass,

- a volume (20, 30, 64) adapted to collect gaseous products of fermentation

(GS2, GS3, GSS5) generated by the crushed material,

- means (14, 48, 60) for lowering the pressure inside the tank so that, due to the
pressure differential between the tank and the volume, the transfer of gaseous
products takes place spontaneously from the volume to the liquid mass, so that upon

rising they engage the cap;

characterized in that the volume is set in constant communication with the liquid

mass at a point under the cap.

7. Fermenter according to claim 6, comprising an external tank (30) fluidly
connected (42) in interruptible manner, so that the accumulation of gaseous products
(GS3) can occur by spontaneous migration of the gases in the volume of the external

tank.

8. Fermenter according to claim 7, wherein the external tank is arranged above

the fermentation tank, or below it with fluid connections comprising a siphon.

9. Fermenter according to any of the preceding claims 6 to 8, comprising a gas
recipient (22) mounted suspended inside the fermentation tank (12) and having an
opening facing the bottom of the latter, so that inside the recipient the gaseous
products accumulate by capturing the fermentation gas bubbles rising naturally in the

liquid mass.

10. Fermenter according to claim 9, comprising vent means (68) mounted on the

recipient and adapted to release the gas accumulated therein directly under the cap.
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