19 DANMARK (100 DK/EP 2764080 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

(51)  Int.Cl: C12C 7/00 (2006.01) C12C 7/20(2006.01) C12C 7/22 (2006.01)
C12C 7/26 (2006.01)

(45) Overseettelsen bekendtgjort den: 2015-03-09

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2014-12-10

(86) Europeeisk ansggning nr.: 13762442.5

(86) Europeeisk indleveringsdag: 2013-09-10

(87) Den europaeiske ansggnings publiceringsdag: 2014-08-13
(86) International ansggning nr.: EP2013068681

(87) Internationalt publikationsnr.: WO2014040972

(30) Prioritet: ~ 2012-09-11 BE 201200597

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Meura S.A., Rond point JP Meura, 1, 7600 Péruwelz, Belgien

(72) Opfinder: CANTILLON, Pascal, Haut Rejet, 295 G, B-7531 Havinnes, Belgien
DE BRACKELEIRE, Christian, Pluvierlaan 6, B-1933 Sterrebeek, Belgien
HARMEGNIES, Frédérique, Thier Plumier, 18, B-4210 Burdinne, Belgien

(74) Fuldmaegtig i Danmark: NORDIC PATENT SERVICE A/S, Hojbro Plads 10, 1200 Kebenhavn K, Danmark

(54) Benaevnelse: FREMSTILLINGSPROCES FOR URT MED REDUCERET FORBRUG AF TERMISK ENERGI OG
PROCESVAND

(56) Fremdragne publikationer:
WO-A1-2011/076410
DE-A1- 3 345 396



DK/EP 2764080 T3



10

15

20

25

30

35

DK/EP 2764080 T3

Field of the invention

The present invention concerns an optimised method for producing wort that affords a
significant reduction in thermal-energy consumption as well as a significant reduction in process water
consumption through the use of optimum heat exchanges between wort and process water.

The production of wort is a necessary step for several industries, particular in the
brewing and distilling fields or any other industries relating to the production of extracts. The
production of wort according to conventional matters can be done discontinuously (in batches) or
continuously and generally comprises the steps of mashing (OP 1), filtration of the mash (OP 2),
preheating (OP 3), boiling (OP 4), clarification (OP 5) and cooling (OP 6 and OP 7) of the wort. The
method may optionally comprise a supplementary stripping step (OP 8) situated before or between the
clarification (OP 5) and cooling (OP 6 and OP 7) steps. These various manufacturing steps are depicted
in figure 1.

Mashing (OP 1) consists of the hydration of cereal flour or other source of starch with
process water at a temperature generally lying between 40°C and 65°C. Commonly this temperature is
obtained by mixing process water at room temperature and hot process water (65° - 85°C). The hydrated
flour, referred to as mash, is then heated gradually in accordance with a defined heating programme in
order to convert the starch into fermentable extract. The mash is thus heated to a temperature generally
lying between 76° and 85°C before being filtered.

The filtration (OP 2) of the mash separates the soluble part containing the fermentable
extract (wort) and the insoluble part (spent grains). The filtration operation also comprises a sparging
phase during which the soluble extract contained in the spent grains is recovered. Commonly this phase
is performed by introducing into the filter (filter press or lauter tun) hot process water (78° - 85°C)
which is enriched with extract during its contact with the spent grains and the said enriched hot process
water being incorporated in the wort

Preheating (OP 3) heats the recovered wort from its collecting temperature (76° - 85°C)
to the local boiling point (100°C at sea level).

The main objectives of boiling (OP 4) the wort for a given period, generally from 60 to
90 minutes, are sterilisation of the wort, coagulation of the proteins (trub), isomerisation of the hops and
elimination of undesirable volatile compounds. In traditional boiling vessels, the wort is boiled by
alternating “calm” boiling periods and “vigorous” boiling periods.

Clarification (OP 5) of the boiled wort separates the soluble part containing the
fermentable extract and the insoluble part (trub) formed during boiling.

Cooling (OP 6 and 7) of the wort from its clarification temperature to the fermentation
temperature, generally between 5° and 20°C, is an operation that is usually performed in a heat
exchanger supplied on one side with the hot wort that is cooled, and on other side by process water at

ambient or cooled temperature, which is commonly heated to a temperature of 78° to 85°C. This
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operation may optionally be supplemented by additional cooling of the wort (OP 7) by means of a heat-
transfer fluid, depending on the required wort temperature.

The hot process water (78° - 85°C) produced during the cooling of the wort is usually
stored in a buffer tank to be later incorporated during the mashing (OP 1) and filtration (OP 2)
operations, as well as for rinsings after transfers from vessel to vessel. Nevertheless, the quantity of hot
process water thus produced is normally distinctly excessive, by approximately 150%, in comparison
with a quantity of process water required for the production of wort. This situation therefore normally
leads to production surpluses of hot process water, which represents for the producer a waste of water
and energy.

Wort production requires several heating and cooling steps that are great consumers of
water and energy. For the purpose of reducing the operating costs, several energy recovery methods
have been developed in the past and concern mainly the step of boiling the wort, which is one of the
steps most generating energy. Several of these energy recovery methods are detailed for example in the
EBC Manual of Good Practice (vol 9, 2002, Wort boiling and clarification, §4.6).

One of the most usual methods is of the Pfaduko (Pfannen Dunst Kondensator) type; it
consists of an exchange of heat by condensation of the steam produced during boiling (OP 4) and in
general requires the use of steam condensers placed at the chimney of the boiling vessel. The energy is
transmitted via a heat exchanger supplied on the one hand with the steam from the boiling vessel that
condenses, and secondly with a heat-transfer fluid that is usually softened or osmosed water. The heat-
transfer fluid is subsequently stored in one or more tanks used as energy vessels (or EST, standing for
energy storage tank). The heat-transfer fluid at low temperature, normally around 78° to 85°C, is thus
taken off in the bottom of the energy storage tank, heated via the steam condenser to a temperature
normally lying between 97° and 99°C and reintroduced into the top of the energy storage tank.

The energy storage tank is thus “charged” during the wort boiling operation.

Then this energy is restored to the product during the wort preheating operation (OP 3).
The energy is transmitted via a heat exchanger supplied on one side with the filtered wort, which is
heated to a temperature close to its boiling point, and on the other side with the heat-transfer fluid that
circulates in a closed loop on the energy storage tank with stratification. The heat-transfer fluid at high
temperature, generally around 97° to 99°C, is thus taken off in the top of the energy storage tank and
optionally superheated by means of steam, then transfers its heat to the wort in the wort preheater and is
reintroduced into the bottom of the energy storage tank at a temperature normally lying between 78°
and 85°C.

The energy storage tank is thus “discharged” during the wort preheating operation
(OP 3).

Circulation of the heat-transfer fluid thus follows a heating and cooling cycle enabling

energy to be transferred and recovered.
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This device for recovering energy in a closed loop by means of a heat-transfer fluid
makes it possible to reduce the thermal energy consumption necessary for producing wort by
approximately 25%. Nevertheless this device in no way reduces the surplus production of hot process
water.

Some manufacturers have recently developed energy recovery solutions making it
possible, apart from the recovery of heat at the boiling vessel mentioned previously, to recover
additional heat at the cooling of the wort. Such an improvement is described in the application
WO 2011/76 410. For this purpose, in addition to being heated during the boiling operation (OP 4), the
heat-transfer fluid is also heated during the wort cooling operation (OP 6).

The energy is therefore captured during the cooling of the wort via a heat exchanger
supplied on the one hand with the hot wort that cools from a temperature of 98°-99°C to a temperature
of 79°-82°C, and on the other hand with a heat-transfer fluid that travels in a closed loop on a stratified
energy storage tank. The heat-transfer fluid, at low temperature (normally 78°-85°C), is thus taken off
from the bottom of the energy storage tank, heated by the wort cooler to a temperature normally of 95°-
96°C and reintroduced into the top of the energy storage tank.

The energy storage tank is thus “charged” during the wort cooling operation.

The energy necessary for the preheating (OP 3) of the wort already being covered by
the energy recovered during the boiling operation (OP 4), this new quantity of energy must be used at
other operation steps of the production.

One possibility is to use this energy in order to heat the mash during the mashing
operation (OP 1), through a heat exchanger of the double wall type.

This supplementary device for recovering energy in a closed loop by a heat-transfer
fluid would according to its inventor make it possible to further reduce the consumption of heat energy
necessary for manufacturing the wort. However, this device has the following drawbacks:

* A difficulty in effective energy storage, since, because of the increase in the number
of operations during which this energy is consumed (preheating (OP 3) of the wort from 78°-85°C to
97°-99°C on the one hand, heating of the mash (OP 1) in several successive steps from 40°C-65°C to
76°-78°C on the other hand), the heat-transfer fluid is reintroduced into the energy storage tank at
variable temperatures, which disturbs the stratification principle and makes it more complex (the need
to re-inject at many levels).

+ A difficulty in transmitting energy between the heat-transfer fluid and the product at
the mashing level. Given the nature of the product (mash) which firstly contains particles in suspension,
which does not allow the use of simple plate-type heat exchangers as with the wort, and secondly is a
product deemed sensitive to shearing and oxidation forces, which makes the heating of this product
tricky. It is therefore difficult to combine both multiple heating possibilities and preservation of the

quality of the product.



10

15

20

25

30

35

DK/EP 2764080 T3

One of the drawbacks of Pfaduko methods is that they require the supply of a large
quantity of heating energy during the step of boiling the wort (OP 4) in order to recover sufficient
energy after the condensation of the steam.

Another drawback of these methods is that they generally produce an excess of hot
water that is not sufficiently reprocessed and very often lost.

Some little used technologies in the brewing world combine the boiling (OP 4) and
stripping (OP 8) steps. For example, the international application WO 95/26 395 describes a method for
manufacturing wort comprising a continuous boiling step and a stripping step. However, these
technologies have at the present time not encountered a clear success since, from a purely energetic
point of view, they do not have any marked advantage compared with the systems comprising a
Pfaduko.

There therefore exists a need for an energy recovery method that does not have the
drawbacks mentioned above, while allowing a recovery of energy that is at least as effective as existing
methods and requiring only a small consumption of water.

The inventors have thus developed a novel method that meets these criteria. In
particular, one of the objects of the present invention is to optimise the thermal efficiency of the wort
production. A second object of the invention consists of reducing the consumption of process water
necessary for the method as well as considerably reducing the surplus production of hot process water.
Figures

Figure 1: figure 1 depicts an outline diagram of the method for manufacturing cold
brewing wort comprising the operations of mashing (OP 1), filtration (OP 2); preheating (OP 3); boiling
(OP 4); clarification (OP 5) and cooling (OP 6 and OP 7). The hot process water formed during the
cooling of the wort (OP 6) is recovered in a hot process water tank at a temperature generally lying
between 78° and 85°C and is used as mashing water during the mashing (OP 1) and sparging water for
sparging the cake during filtration (OP 2).

Figure 2: figure 2 is an outline diagram of the wort manufacturing process comprising
the same manufacturing steps as those mentioned in figure 1. The method comprises an energy recovery
system of the Pfaduko type between the preheating (OP 3) and boiling (OP 4) steps.

Figure 3: figure 3 is an outline diagram of the wort manufacturing process comprising
the manufacturing steps of figure 1. The method comprises an energy recovery system according to the
invention.

The thermal energy of the cooling of the wort (OP 6) and the optional stripping step
(OP 8) is recovered in a hot process water tank at a temperature of between 90° and 99°C. The process
water preheats the wort (OP 3) and is then used as mashing water during the mashing (OP 1) and as
sparging water for sparging the cake during filtration (OP 2).

Figure 4: outline diagram of a conventional wort manufacturing method comprising the

operations mentioned in figure 1. The diagram indicates the detailed energy balance of each operation.
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The values are expressed in megajoules per hectolitre of wort at 15°P (extracts expressed as a% by
weight of soluble matter).

Figure 5: diagram detailing the energy balance of a method with Pfaduko. The values
are expressed in megajoules per hectolitre of wort at 15°P.

Figure 6: diagram detailing the energy balance of a method according to the invention.
The values are expressed in megajoules per hectolitre of wort at 15°P.

Figure 7: outline diagram of a conventional wort manufacturing method comprising the
operations mentioned in figure 1. The diagram indicates the detailed process water consumption
balance. The values are expressed in kg per hectolitre of wort at 15°P.

Figure 8: diagram detailing the process water balance of a method with Pfaduko. The
values are expressed in kg per hectolitre of wort at 15°P.

Figure 9: detail describing the process water balance of the method according the
invention. The values are expressed in kg per hectolitre of wort at 15°P.

Figure 10: outline diagram detailing the process water balance of the method according
to the invention (figure 9) comprising an additional step of cooling the hot process water before
implementing into the mashing process (OP 1).

Description of the invention

The present applies to the methods for producing wort comprising the steps of mashing
(OP 1), filtration of the mash (OP 2) preheating (OP 3), boiling (OP 4) or formation (OP 4) and
stripping (OP 8), clarification (OP 5) and cooling (OP 6) of the wort.

The method according to the invention reduces the consumption of energy and water,
hereinafter referred to as process water, which is used in an open loop, that is to say it is subsequently
consumed by incorporation in the product. Unlike a heat-transfer fluid, this process water is therefore
not water that is softened or osmosed for the purpose of being subjected to circulation and is not used
for energy transfer in a closed loop that consists of a heating and cooling circuit. The process water
according to the invention is used in counterflow to the production chain, which makes it possible
successively to cool (OP 6) and preheat (OP 3) the wort. The process water used will next be stored
with a view to being incorporated in the product as mashing and/or sparging water during the sparging
of the filtration cake.

The method according to the invention comprises the following operations:

a. Cooling (OP 6) of the wort, with process water, the temperature of the process water
at the discharge from the exchanger is above 90°C, preferably between 90° and 97°C and preferentially
between 95° and 97°C,

b. The process water produced at step (a) is stored, at a storage temperature above 90°C,
the temperature is advantageously between 96° and 99°C.

c. Optionally the method may comprise a step of superheating of the process water to a

temperature slightly above its boiling point, preferably between 103° and 105°C.
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d. The hot process water obtained at steps (b) or (c) is used for the preheating (OP 3) of
the wort, advantageously the wort is preheated to a temperature of between 96° and 99°C.

¢. the process water produced after cooling at (d) is stored with a view to be
incorporated in the product as mashing water for the mashing operations (OP 1) and sparging water for
sparging the filtration cake (OP 2).

According to one embodiment of the invention, the process water that is used for
cooling the wort can be cooled from its original temperature (that is to say normally the ambient
temperature of the production site, to a temperature slightly below the required temperature of the
cooled wort, generally between 7° and 20°C. This cooling is carried out by a second exchanger or in a
second stage of the same exchanger using a refrigerating fluid such as glycol water, alcohol water or
any other suitable refrigerating liquid. The temperature of the process water after cooling is preferably
between 2° and 15°C.

During step (a), the process water is used for cooling (OP 6) the wort. This exchange is
carried optimally in order to obtain a minimum temperature difference of around 3°C between the wort
entering and the water leaving the exchanger. According to one embodiment of the invention, the heat
exchange can be carried out by at least one heat exchanger that, in a first step, cools the wort from a
temperature of between 96° and 99°C to a temperature of around 30°C and then, during a second step,
cools the wort to a temperature of between 5° and 20°C by means of a refrigerating solution such as a
solution comprising glycol. According to one embodiment of the invention, the first step of cooling
wort can be carried out partially before and after clarification of the wort in two separate heat
exchangers. For example, the first exchanger reduces the temperature of the wort from 99°C to 85°C
before clarification, and a second exchanger reduces the temperature of the wort from 85°C to 30°C.

During the step of cooling (OP 6) the wort, the energy accumulated by the product
during production is entirely recovered by the process water by heat transfer. It is preferable for the
process water to reach a high temperature of around 90° and 97°C at the discharge from the exchanger,
unlike the conventional method where the process water is produced at a lower temperature of between
78° and 85°C.

According to one embodiment of the invention, the method may comprise a step of
stripping (OP &) the wort carried out before the cooling operation. The stripping eliminates certain
undesirable volatile compounds such as certain aldehydes and dimethylsulfide (DMS), which form
during the boiling step.

The stripping consists of a gravity flow of wort in a column equipped with a specific
flow device, with a view to maximising the evaporation surface area, optionally in the opposite
direction to a flow of steam or other gas, with a view to effectively eliminating the volatile compounds.
In the case of injection of steam in counterflow, a degree of injection of steam equivalent to an

evaporation rate of 0.5% is preferable.
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The stripping device comprises a stripping column in which clean steam is injected and
takes away the volatiles. An alternative to steam stripping consists of a step or stripping by hot air that
also eliminates the volatile compounds in a satisfactory manner.

When the stripping (OP 8) is done by clean steam, the process water obtained at (a) can
be heated in an optional step by condensation of the water vapours produced by the stripping (OP 8).
This supplementary heating is carried out by at least one steam condenser making it possible to increase
the temperature of the process water to a temperature of between 96° and 99°C.

When the stripping (OP 8) is done by air, the operation does not make it possible to
TECoVver energy.

Which in no way modifies the global energy balance of the method. However, for this
embodiment, the process water would then be stored at a temperature slightly below 99°C, around 90°
to 95°C.

By comparison with the conventional boiling method, a method comprising the steps of
formation and stripping according to the invention would thus reduce the consumption of steam from
4%, which corresponds to the degree of evaporation of a modern boiling vessel, to a rate of 1-1.5%, that
is to say a saving of around 60% to 70% on this step. Furthermore, since the volatile compounds are
eliminated from the wort just before the cooling step, there is no longer any formation of new volatile
compounds. In this way the method makes it possible to obtain a wort of superior quality.

During step (b), the hot process water produced at step (a) is stored in a buffer tank.
Since it is process water, this water will be produced and consumed continuously. The reservoir
therefore does not require any stratification.

Optional step (c) consists of a superheating of the hot water stored at (b) from its
storage temperature, approximately 99°C, to a temperature slightly above the temperature at which the
user wishes to heat his wort for the so-called formation operation. According to a preferred
embodiment, the process water temperature is between 103° and 105°C for a site situated at sea level.
This heating can be carried out with steam or superheated water.

The formation step (OP 4) corresponds to a conventional boiling step and is carried out
for a period of 60 to 90 minutes. However, it differs therefrom in that a minimum quantity of energy is
used to keep the wort at its boiling point, that is to say at a temperature of approximately 100°C. Unlike
the Pfaduko methods, it is not necessary to heat the wort in excess or to recover this excess energy in
the form of hot water.

The formation operation (OP 4) affords sterilisation of the wort, formation of the trub
and, where applicable, isomerisation of the hops. Because of the absence of recovery of energy in the
form of steam at this stage, it is preferably to carry out heating equivalent to an evaporation rate of
approximately 1%.

During step (d), the hot water stored at (b) is used for preheating (OP 3) the wort during

the transfer between the buffer tank and the formation/boiling vessel. This exchange is carried out
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optimally in order to obtain a minimum temperature difference between the wort entering and the water
leaving the exchanger. The temperature of the water is advantageously between 78° and 85°C at the
discharge from the exchanger.

During step (¢), the hot water produced at (d) is stored in a buffer tank. This water will
be used as mashing water for producing the wort during the mashing operations (OP 1) and/or as
sparging water for sparging the filtration cake (OP 2). Unlike conventional methods, the process water
therefore does not circulate in a closed heating and cooling cycle.

Moreover, during mashing (OP 1) and filtration (OP 2) operations, the quantity of
process water incorporated in the mashing is reduced compared with the conventional methods or ones
using a Pfaduko, as described in WO 2011/76 410, since the product will not be as concentrated by
evaporation during the boiling/formation.

According to a preferred embodiment, as presented in figure 10, the method can be
supplemented by a device for cooling the processed water, which may for example be a dry, wet or
hybrid cooling tower, or any other cooling device. According to this device, part of the hot process
water stored in the buffer tank after the preheating step (OP 3) is cooled to the mashing temperature,
that is to say to a temperature of 40° to 65°C, or is used either directly or stored with a view to
subsequent use thereof for mashing. It is thus possible to cancel out the surplus production of hot
process water, thus achieving a global water saving of around 30% in the brewhouse.

The energy necessary for the preheating (OP 3) of the wort being provided by the hot
process water obtained after cooling (OP 6) of the wort, it is therefore no longer necessary to recover
energy during the boiling step (OP 4) according to the Pfaduko methods.

The method according to the invention thus reduces the consumption of energy
necessary for the formation step of the wort and improves the global energy balance of the wort
production.

Moreover, the method according to the invention recovers hot water solely at the step of
cooling (OP 6) the wort and the circulation of water follows an open loop. This makes it possible in
particular to avoid the problems encountered by the use of a stratified EST.

Replacement of the wort boiling operation (OP 4) with a combination of formation
(OP 4) and stripping (OP &) operations enables the brewing industry to obtain a wort with a quality at
least equal to that obtained according to conventional boiling (OP 4), the stripping (OP 8) eliminating
the sulphured compounds including DMS and certain aldehydes, while remarkably reducing the total
energy necessary for the wort production.

According to the invention, this energy optimisation comprises a formation step (OP 4)
that does not give rise to strong evaporation of water and a stripping step (OP 8), which distinguishes it
from the conventional methods with or without Pfaduko. The method according to the invention
reduces the process water consumption and also substantially reduces the losses of water by

evaporation.
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The method developed thus makes it possible to achieve a significant saving in water
and energy and makes it possible to replace the formation (OP 4) and stripping (OP 8) technologies
from a new perspective.

According to another embodiment, the device can advantageously be equipped with
energy recovery equipment of the Pfaduko type at the formation vessel.

The advantages of the method according to the invention are disclosed in the following

examples.

EXAMPLES
EXAMPLE 1

Tables I-I1I and the diagrams in figures 4-6 illustrate the energy balances of a wort
manufacturing line according to a conventional method, a method with Pfaduko and the method
according to the invention. These various energy balances were established on the basis of assumptions
according to which the recipe is a recipe with 100% malt, the mashing step is carried out according to
an infusion method and the mashing-in temperature is 55°C. Moreover, account has been taken of a
loss of water by evaporation during the boiling operation (OP 4) of 4% for the conventional methods or
with Pfaduko. For the method according to the invention account was taken of a loss of water of 1% by
evaporation during the formation operation (OP 4) and 0.5% during stripping (OP §).

On the basis of these initial conditions, it is found that the invention affords a global
energy reduction of around 50% compared with a conventional method and 35% compared with a
method with Pfaduko.

EXAMPLE 2

Figures 7 to 10 illustrate the water consumption balances of wort manufacturing lines
according to a conventional method (figure 7), a method comprising a Pfaduko (figure 8) and a method
according to the invention (figures 9 and 10) on the basis of the assumptions of example 1.

It is found that the quantity of processed water necessary for manufacturing wort can be
significantly reduced in comparison with the conventional methods or with Pfaduko. These methods
require a total quantity of process water of 143.4 kg of water/hectolitre of wort (1.434 kg/1) according to
the conventional method or with Pfaduko as against 117.7 kg water/hectolitre of wort (1.177 kg/1)
according to the invention. This quantity of water can be further reduced to 102.1 kg of water/hectolitre

of wort (1.021 kg/l) if a supplementary cooling step is implemented before mashing (OP 1).



DK/EP 2764080 T3

10

eL- 96 6'LT c0e | €L 9'6 6'LT C0¢ ¢L- 96 6'LT c0¢ Surjoo)

T0¢ 0 4! 4! 0 0 0 0 0 0 Surdding

¢ 0¢ LT 0 ye+S0¢€ | T0¢€ Sy 69 00I+9'I€ | TO¢ VIl 0 001+9°1¢ Suiiog
(44!

§0¢ 0 0 LO+H1'e+L0C | 9'1€ 0 0 69+C e+ IC | 9l¢ 0 0 +1'1¢ Suneoyald

LO0T| 6¢ 0 CeHVIL | VIT 6'¢ 0 Cel+lTl v'IT 6°¢ 0 (4151 %1! uonenyrg
(T9+6°9)

1! 0 0 (6'S+S 9 FI1 | 1Tl 0 0 (To+6'9) 1Tl I'Cl 0 0 I'¢l SuryseN

pato- e pa1d paIo A310ug

[e101, | ssOT | A009Y uonIppy | -10L | S0 | -A000Yg uonippy | [ewlL SSOT | -A009Y uonIppy /sdorg

Surddigs Surmp uonerodead £q SSOT 9%6°()
pue uonjeurioy Surmp uoneiodead £q $SOJ 9%, | Sur[roq Suump uonerodead £q SSO[ %t Surqroq Suump uonerodead £q SSO[ %t SuoOnIpuo’)
UOTJUIAU] oynpejd [PUOIIUQAUO)) POYION

o1e[d, ST 18 oM JO [H/sornoledowr ur passardx?) spoyjow SuLroejnuent oM Aq Mofj AS1ouy




DK/EP 2764080 T3

11

97l

vol

¥9T

ooue[eq AU [BULIDY ],

UOTJUOAU]

oynpeld

[BUOTJUIAUO))

POURIN

:(0re1d, ST Yo 1oM JO [H/sornoleSowr ur passardxa) oouefeq ASIOUQ [euLIdy) 110 L

7 ue)
9°¢ (TE1+5°6) L'81 €T 8'8 (TEI+6°S) 161 6°LT 8'8 (TEI+6'91°61 6'LT | Io1eM 10H
[ Juey
0 (L'9+€70) 0'6T 6T 0 0 0 0 0 0| o1emI0H
0 0 0 0 69 69 0 0 0 1sd
pad
PRI3A0021 PRISA0D2 -A0D3I
SSO asnay [e1071, Neos| asndy [e101, | Ssso] asndy [®071, Jdue[eqg
[euon
-UdA
UOHUIAU] oynpeyd -uop PO

(0181, ST 1B 10M JO [H/sInoleSowr ur passaxdxo) poyowr Sutmyoenuewr 11oM 13d A510U0 JO A10A000Y




10

15

20

25

30

35

DK/EP 2764080 T3

12

Patentkrav

1.

Fremstillingsproces for urt med reduceret forbrug af termisk energi og procesvand omfattende
bryggetrinnene blanding (OP 1), filtrering af masken (OP 2), foropvarmning (OP 3), kogning
(OP 4) eller omdannelse (OP 4) og stripning (OP &), klaring (OP 5) og afkeling (OP 6) af urten,

kendetegnet ved, at:

a. efter afkeling (OP 6) af urten med procesvand er procesvandets temperatur ved udlebet
fra varmeveksleren hgjere end 90 °C,

b. procesvandet fra trin (a) lagres,

c. procesvandet lagret i trin (b) bruges til at foropvarme (OP 3) urten

d. procesvandet frembragt i (¢) gemmes og anvendes som maskevand ved

blandingstrinnet (OP 1) og/eller som vaskevand ved vask af filterkagen (OP 2).

Fremstillingsproces for urt ifglge krav 1 kendetegnet ved, at den omfatter et supplerende trin

til opvarmning af procesvandet opnaet efter trin (a).

Fremstillingsproces for urt ifolge det foregdende krav kendetegnet ved, at den yderligere

opvarmning udferes ved varmeveksling under dampstripning (OP ).

Fremstillingsproces for urt ifelge et af de foregdende krav kendetegnet ved, at
fremgangsmaden omfatter en overhedning af procesvand, der er lagret i trin (b), til en

temperatur pd mellem 103 °C og 105 °C.

Fremstillingsproces for urt ifolge et af de foregdende krav kendetegnet ved, at under trin (a),

har procesvandet, der kommer fra varmeveksleren, en temperatur pd mellem 95 °C og 99 °C.

Fremstillingsproces for urt ifolge et af de foregdende krav kendetegnet ved, at under trin (b)

bliver procesvandet lagret ved en temperatur pd mellem 95 °C og 99 °C.

Fremstillingsproces for urt ifolge et af de foregdende krav kendetegnet ved, at under trin (c)

har procesvandet, der kommer fra varmeveksleren, en temperatur pd mellem 78 °C og 85 °C.

Fremstillingsproces for urt ifglge et af de foregdende krav kendetegnet ved, at procesvandet,

der er lagret i trin (d), anvendes som maskevand og som vaskevand til filterkagen.

Fremstillingsproces for urt ifolge ct af de foregdende krav kendetegnet ved, at
fremgangsmaden omfatter et trin til afkeling af procesvand, der er lagret i (d), til en temperatur

mellem 40 °C og 65 °C.
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10. Fremstillingsproces for urt ifelge et af de foregdende krav kendetegnet ved, at den forste
afkeling af urt sker delvist for og efter klaringen (OP5) af urt fra 99 °C til 85 °C for afklaringen
og fra 85 °C til 30 °C efter klaringen.
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