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(57) Abstract

. Mailt and roasted barley are mixed with hot water in a mash tun. The brew is transferred to a lauter tun to separate the sweet wort
which is boiled and hops arc added. The sweet wort is cooled and then fermented with yeast to form stout. A plate filter (1) is used
to substantially clarify the stout. The flow of beer from a storage vessel (2) is monitored by a flowmeter (3) and the oxygen content is
monitored by an analyser (4). Beer is delivered from a balance tank (5) to the filter (1) and bright diluted beer from the filter (1) is collected
in a buffer vessel (7). A control valve (10) with a feedback control loop is used to control the low of bright stout from the vessel (7).




15 According to the invention, there is provided a stout brewi ng

process conprising the steps of:- preparing malt by cleaning,
wei ghing, and mlling mal t; . grgpa{lng roasted barl ey
by cl eani ng, wei ghing and 20 mlling roaste arl ey;

nyxing thegprgﬁgg It, the prepared roasted barley PCTIERI0R ;.
water in a mash tun to prepare a brew, preparing sweet wort by
agitating the brew and allowing starch in the brew to convert to
sugar by 25 enzymatic activity; WO 97/ 44436

PCT/ 1 E97/ 00039 -1 - -2-

separating spent grains of rmalt and roasted barl ey fromthe

sweet wort; .
[ ] esll

The invention relates to a stout brewing process.

There are considerable technical difficulties in producing
high quality stout having desired properties. A complex
series of variables are involved in the production process

5 and it is difficult to reproduce the production process
from one production site to another.

One particular area of difficulty is in removing unwanted

particulates from, the stout. It is known to use
centrifuges for this purpose. However, the capacity of
10 such centrifuges is limited and it is often difficult to

optimise the operation of the centrifuges.

The invention is therefore directed towards providing an
improved process for producing stout which will overcome
at least some of these difficulties.

15 According to the invention, there is provided a stout
brewing process comprising the steps of:-

preparing malt by cleaning, weighing, and milling
malt;

preparing roasted barley by cleaning, weighing and
20 milling roasted barley;

mixing the prepared malt, the prepared roasted barley
and hot water in a mash tun to prepare a brew;

preparing sweet wort by agitating the brew and
allowing starch in the brew to convert to sugar by
25 enzymatic activity;



boifing the sweet wort,; addi ng hops to the boiling sweet wort

tto prepare 5 hopped wort; removi ng hop residues from

t he hopped wort; cool ing the hopped wort; _ addi ng
yeast and sterile air to the hopped wort and allowing the mxture
t hus for med®4d3fent to 10 produce stout; PCT/EYIM08adi ng and
storing the stout; noni toring the oxygen content of the stout;
applying a precoat material to a plate filter; passing the
stout through the precoated plate filter 15 to substantially

clarify the stout by renoving - 2 - particulates fron1the stout and
form ng bright diluted stout; controlling the carbon

di oxi de content of the stout;
separating spent grains of malt and roasted barley

from the sweet wort;
boiling the sweet wort;

adding hops to the boiling sweet wort to prepare
5 hopped wort;

removing hop residues from the hopped wort;
cooling the hopped wort;
adding yeast and sterile air to the hopped wort and
allowing the mixture thus formed to ferment to
10 produce stout;
blending and storing the stout;
monitoring the oxygen content of the stout;
applying a precoat material to a plate filter;
, passing the stout through the precoated plate filter
15 to substantially clarify the stout by removing
particulates from the stout and forming bright
diluted stout;
controlling the carbon dioxide content of the stout;
controlling the nitrogen content of the stout; and
20 storing the stout.
In a particularly preferred embodiment of the invention,

the process includes the step of adding bodyfeed material
to the stout in-line upstream of the precoated plate



controlllng the nitrogen content of the stout; and 20 storing the

st out . In a particularly preferred enbodrnent of the invention,
the process includes the step of addi ng bodyfeed nateri al to the stout
i n-1ine upstr, the precoated plate WO 97/ 444
bl | o7 boo e Pidlss -3- PErmES NS
In a preferred enbodi nent of the invention, the process I ncl udes the
st eps of: delivering the bright filtered stout into a bright 5
st out buffer tank prior to delivery to a mai n bri ght st out
storage tank; and 3 -

filter.

In a preferred embodiment of the invention, the process
includes the steps of:-

delivering the bright filtered stout into a bright
5 stout buffer tank prior to delivery to a main bright
stout storage tank; and

controlling the level of bright stout in the buffer
tank to maintain a substantially constant pressure
drop across the plate filter.

10 In this case, preferably the level of bright stout in the
buffer tank is controlled by reducing the rate of flow of
bright stout from the buffer tank if the level of bright
stout drops below a preset level.

Preferably, the storage stout is delivered into an

15 unfiltered stout buffer tank upstream of the plate filter.
In this case, preferably the process includes the step of
controlling the level of unfiltered stout in the buffer
tank to maintain a substantially constant pressure drop
across the filter.

20 In a preferred arrangement, the amount of oxygen in the
stout is monitored both  upstream and downstream of the
plate filter.

Preferably, the process includes the step of monitoring
the alcohol content of the filtered bright stout and

25 injecting dilution water into the bright stout as required
to achieve a desired alcohol content.

The invention will be more clearly understood . from the
following description thereof, given by way of example



controlling the level of bright stout in the buffer tank to

rai ntain a substantially constant pressure drop across the plate
filter. 10 In this case, preferably the |level of bright stout in the
buffer tank is controlled by reducing the rate of flow of bri ght stout
fromthe bufW@¥74436k if the | evel of bright st out dr opcI/iEeY/08039a_ pr eset
| evel . Preferably, the storage stout is delivered into an 15
unfiltered stout buffer tank upstreamof the plate filter. In this
case, preferably the process includes the step of controlling the

|l evel of unfiltered stout in the buffer_ 4, _ tank to maintain a
substantially constant pressure drop across the filter. 20 In a
preferred arrangenent, the amount of oxygen in the stout is nonitored
bot h upstream amdydowithr ceefiexferidec to thel aceomphhping drawind¥ ef ¢nably,
the process inghydgs-the step of nonitoring t he al cohol content of the -
filtered bright stout and 25 injecting dilution water into the bright
stout as required to achieve a desired al cohol content. The
invention will be nBieg. cl dar hyschelsatsicobdotk odiddam of thedlprovess of

description thereofthgiyﬁgbﬁg&dﬁ%ya fj exanpl e

5 Fig. 2 is a schematic flow diagram illustrating
filtration and associated steps in the process of the
invention.

Referring to the drawings, and initially to Fig. 1, there
is illustrated a brewing process for stout according to
10 the invention. 1In the brewing process, malt and roasted
barley are separately stored in silos and are then cleaned
and subsequently weighed prior to milling. The malt and
roasted barley are then mixed with hot water in a mash
tun. The brew is transferred to a lauter tun to separate
15 the sweet wort. Spent grains of malt and roasted barley
are then removed. The sweet wort is then pumped to a wort
copper where it is boiled and hops are added. The hopped
wort is then pumped to a whirlpool where hop residues are
drained away. At this stage, the sweet wort is still hot
20 and it is then pumped to a heat exchanger where it is
cooled. The cooled sweet wort is then pumped to a
fermentation vessel where yeast and sterile air are added
and it is allowed to ferment to form stout. The stout is
then blended and stored in a storage tank to allow it to
25 mature.

In the process of the invention, the stout is clarified as

will be described in more detail below. The carbon

dioxide and nitrogen levels in the stout are controlled

and the stout is then stored, ready for delivery into
30 barrels, as required.
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- 4- only, with reference to the acconpanyi ng drawi ngs, in

whi ch: - Fig. 1 is a schematic block diagram of the process of

t he i nventi og; 5 Fig. 2 is a schematic flowd]

illustrati ngg",(wa'ml‘ms filtration and associated steps in t é’@%’gs-of

t he I nventi on. Referring to the drawings, and initially to
Fig. 1, there is illustrated a brewi ng process for stout according to
10 the invention. 1In the brewing process, nmalt and roasted bar | ey
are separately stored in silos and are t+én <l eaned and subsequently
wei ghed prior to mlling. The malt and roasted barley are then m xed
with hot water in a_mash tégm The brew is transferred to a |lauter tun

to separate 15 IN HDe\REACSRS (°f PRnADYPRFHIN of ¥RERRY ‘FholF sk SEORYr | ey
are then renovedeashechawiast therfollowimg chanpetetistdcsois added copplee where

it is boiled andohops gksaddad sKNendOPOBfntatiohOVksbey { Nen PUMPED to

whi r l pool where hop residues are dral ned away. i's stage, the
sweet wort is St —— ; r
where it I Microbiological plate - No growth on Wort Agar @

characteristics 37°C, SDA+, Lys and Cu.
- No Melibiase activity.
- No killer yeast activity.

- No Phenolic flavour

10 production.
Fermentation - Has some characteristics of
characteristics both top and bottom

fermenting yeasts.

15 . - After two days fermentation
it floats on the 1liquid
surface and at the end of
the fermentation it settles
rapidly.

20 .- 'Highly hydrophobic and
flocculent
( ABS/min 0.8 - 1.0).

Dextrin degradation - No activity.
25
Aroma profile - Low SO, production.
- Slightly low ester
production.
- Slightly high production of
30 higher alcohols.
- No 4 - VG or styrene
production.
Giant colony morphology - 95% dark green malt colony
- 35 . type with pseudohyphale,

- 5% small white edged/green
centre colony type.



cool ed. The cool ed sweet wort is then punped to a fermentation

vessel where yeast and sterile air are added and it is allowed to
fernment to formstout. The stout is t hen bl ended and stored in a
storage tank to allowit to 25 mat ur e. In the process of the

i nvention, WRT4443¢t is clarified as wi |l be descri b@¢TiE9780032 det ai
bel ow. The carbon di oxi de and nitrogen levels in the stout are
controlled and the stout is then stored, ready for delivery into 30
barrel s, as required. WO 97/ 44436

PCT/ 1 E97/ 00039 - 6 - - 5- In the
process of the invention, Mirphy's Irish Stout Yeast having the
foll owi ng characteristics is added to the cool ed sweet wort in the
fermentation vessel . 5 M crobi ol ogi cal plate - No growt h on Wort
Agar @ CREf &G 5d Sﬁd OFig. 2, in the pPdé&sd|&s S tinddmt

- No Nbllblase activi iller

yeast activityP late fllteryl is used to substantially clarify the stout
by removing particulates from the stout and forming bright
diluted stout.

5 Stout to be clarified is stored in a storage beer vessel
2. The flow of beer from the vessel 2 is monitored by a
flowmeter 3 and the oxygen content of the beer is
monitored by an oxygen analyser 4. The beer is delivered
into a balance tank 5 which is held at a pressure of

10 approximately 0.7 bar. The level of unfiltered stout in

"~ the balance tank 5 is controlled to maintain a

substantially constant pressure drop across the filter 1.

Bright diluted beer from the plate filter 1 is collected

in a buffer vessel 7, held at approximately 0.5 bar

15 pressure. The oxygen content of the bright beer delivered

_into the buffer vessel 7 is monitored by a second oxygen

analyser 8. The level of bright stout in the buffer tank

is controlled to maintain a substantially constant

pressure drop across the plate filter 1 and hence optimise

20 the operation of the filter 1. The level of bright stout

in the buffer tank is controlled by reducing the rate of

flow of bright stout from the buffer vessel 7 if the level

of bright stout drops below a preset level. A control

valve 10 with a feedback control loop to a level detector

25 is used to control the flow of bright stout from the
buffer vessel 7.

The rate of flow of bright stout from the buffer vessel 7
is monitored by a flowmeter 11. The alcohol content of
the stout is also monitored by an alcohol analyser 12, 1If

30 the amount of alcohol present in the bright stout is above
a predetermined value, a control valve 13 on a dilution
water flow line 14 is activated. The flow of dilution
water is monitored by a further flow meter 15.



S

- No _Phenolic flavour 10

.pr oduct i on. ' Ferment ati on - Has sone characteristics
of characteristics bot h top and bot t om
fermenting yeasts. 15 After two days

f er ment at i on WO 9744436 it floats EFTIENEOp 9qu4 d
surface and at the end of t he
fermentation it settles rapidly. 20

- H ghly hydr ophobi c and

fl occul ent -7- ( ABSSmnO0.8- 1.0).
Dextrin degradation - No activity. 25 Aroma profile

- Lom/SC{errl producti on. Slightly
| ow est er n this way, the amount of dilution prsﬂu%44qg1ls closely

- Slightly heghtysXidid ttooachiied® the desired alcohol content in the hi gher

al cohol s. lev . Sh. ne
or oduct i on. br:.ghthtoutcol'l(')l}]e hriigh}gl: Ftout ha%klngQS%/f dra\é%ss% %’?
col ony 35 diluted with water to acluevet VP &I pﬁmpgggagﬂ9pn&p@hol

- 5% sl | whonteretigaddgleeered into a storage vessel 18 for furthegentre

col ony type. processing.

The filter plates of the plate filter 1 are first coated
by applying a precoat material to the filter plates from
a make-up vessel 20 through a precoat delivery line 21.

10 Bodyfeed material is added to the stout in-line upstream
of the precoated plate filter 1 through a body feed
delivery line 22,

EXAMPLE

The stout was filtered using a ZHF/Z kieselguhr horizontal
15 plate filter available from Schenk Fiterbaum GmbH of
Germany. The filter had the following features:- -

filter elements: approx. 46m’
spacing between elements: 35 mm
sludge volume: 1,500 litres
20 precoat material: approx 45.4 Kg of Celite 5C
available from Celite
Corporation
Bodyfeed added to stout approx. 45.4 Kg of
' Celite Standard
25 SUPERCEL mixed with

approx. 22.7 Kg of
Celite 5717, both
available from Celite
Corporation,

30 Dilution Target: 9.4°P



VO 97/ 44436 - PCT/ | E97/ 00039

- 6- " Reféerring to Fig. 2, in the process of the invention a

plate filter 1 is used to substantially clarify the stout by renovi ng
particul ates fromthe stout and form ng bright di l uted stout. 5
Stout to beWoI%M443¢ ed is stored in-a storage beer vessel PCIIEZH00Bhe fl ow
of beer fromthe vessel 2 is nonitored by a fl owreter 3 and the oxygen
content of the beer is nonitored by an oxygen anal yser 4. The beer is
del i vered into a balance tank 5 which is held at a pressure of 10
approximately 0.7 bar. The level of unfigltered stout in t he bal ance
tank 5 is controlled to maintain a substantially constant pressure
drop across the filter 1. Bright diluted beer fromthe plate filter 1

is collected Time |PnefiiteroufPogtiFillee Eiew Rate helOsdygai appralxcholat eTatalFilerddar 15
pressure.  Thevusy PeasontFeaiuof thiveghbiiet hiColtak of del Lev@r €d (hectalitres)t 0 t he

buffer vessel 7 is @gpitorgg by awsecond oxigiia water @@ yser 8. The |evel
of bright stout in the buffer tank isgntrolled to maintain a

substantially constant pressure drop across the plate filter 1 and

hence optlmsWT%WWMbright
st out inthe b er ta is & roll ed yredum?r the rate of

flow of bri ght—éLOHL—LFOM@—bHLL@M#@SS@J—Z—J—i—Lh@—L@#&L———Qi—bH ght

stout drops beldw a 3t eset Q&vel . 43827 cont r 3 4.1 88.0
10 ) 32 09 360.0 3 40 1734
2 3.1 0.7 362.1 23 41
% 32 08 3585 25 40 240.5
15

29 Chase Walter

Recirculation Time: 34 minutes
Total Filtration Time: 29 minutes
20 Run Out Time: 45 minutes
Final Water Volume: $7.3 HL’s
Final Stout Volume: 276.3 HL's
Total Volume to Bright Stout Tank: 333.6 HL’s

The bright stout thus produced had excellent properties of
25 uniform alcohol content, colour, pH, dissolved CO;, visual
clarity, yeast content, taste and aroma.

The invention is not limited to the embodiments
hereinbefore described which may be varied in detail.



vaive 10 with a feedback control loop to a |level detector 25 Is used to

ccontrol the flow of bright stout fromthe buf fer vessel 7. The
rate of flow of bright stout fromthe buffer vessel 7 i's nmonitored by
a flowreter 11. The al cohol content of the stout is al i tored by
an al cohol 3%3?@%@% 12. If 30 the amount of al cohol pres@%ﬁ"¥ﬁm? e-bright
stout is abUVE"—_~—_a—prederern1ned val ue, a control valve 13 on a dilution

I T e

S . this way,
the anount of dilution water added is closely RERLAGKD ed td achi eve
t he desired al cohol content in the bright stout. The bright stout
having, if necdddsiMB been diluted with water to achieve a uniform

desired alcohol 5 content is delivered into a storage vessel 18 for

further proces r . he eofilter 1 are

first coated £ b?/" §g|% §'/ %rgeWLnypggggtggﬁa%%ﬁﬁ’[@ ttlgl"e fe‘leie?er %T ates from
preparing malt by cleaning, weighing, and
milling malt;

5 preparing roasted barley by cleaning, weighing
and milling roasted barley;

mixing the prepared malt, the prepared roasted
barley and hot water in a mash tun to prepare a
brew;

10 preparing sweet wort by agitating the brew and
allowing starch in the brew to convert to sugar

by enzymatic activity;

separating spent grains of malt and roasted
barley from the sweet wort;

15 boiling the sweet wort;

adding hops to the boiling sweet wort to prepare
hopped wort;

removing hop residues from the hopped wort;
cooling the hopped wort;

20 adding yeast and sterile air to the hopped wort
and allowing the mixture thus formed to ferment

to produce stout;

blending and storing the stoﬁt;
_—

R

" This Sheet Has Been Re,i



a rfake-up vessel 20 through a precoat delivery line 21. 10 Bodyf eed

smmaterial is added to the stout in-line upstream of the precoated

plate filter 1 through a body feed delivery line 22. EXAMPLE
The stout was filtered using a ZHF/ Z ki esel guhr horizontal 15 pl ate
filter avaiW@®i/44436f r om Schenk Fiterbaum GrbH of Cer NBOI/IESTO083% i | t er
had the foll ow ng features:- filter relenenlS: appr ox.
46nf err] spaci ng between el ements: 35|dMS SHEET HAS BERp\HP Y€

vol une: . 1,500 litres 20 precpat nMEREPAAED

approx 45.4 Kg of Celite 5C - 10 - f aviai | abl e
from Celite Cor poration

Bodyf eed added to stout approx. 45.4 Kg of

Celite St andard 25 monitoring the oxygen content of the st&WPFRCEL ni xed
wth approx. 22.7 Kg of .
Celite 577, bot h . ._avail abl e
fromCelite applying a precoat material to aCB}ﬁB?af*%ﬁﬁri 30
Dilution Target: 9.4[err]P

passing the stout through the precoated plate
filter to substantially clarify the stout by

5 removing particulates from the stout and forming
bright diluted stout;

controlling the carbon dioxide content of the
stout;

controlling the nitrogen content of the stout;
10 _ and

storing the stout.

2. A process as claimed in claim 1 including the step of
adding bodyfeed material to the stout in-line
upstream of the precoated plate filter.

15 3. A process as claimed in claim 1 or 2 including the
steps of:-

delivering the bright filtered stout into a
bright stout buffer tank prior to delivery to a
main bright stout storage tank; and

20 controlling the level of bright stout in the
buffer tank to maintain a substantially constant
pressure drop across the plate filter.

4, A process as claimed in claim 3 wherein the level of
bright stout in the buffer tank is controlled by

25 reducing the rate of flow of bright stout from the -
buffer tank if the level of bright stout drops below

A 0 0 § ||||||||||||| “”Imir




VO 97/ 44436,

Time Prefilter
(M ns) Pressure
(hectalitres)

(ppb) 5

3 2.9

0.9  360.0
362. 1

4.0 240.5 15

34 m nutes

20 Run Qut Ti ne:

Wat er Vol une:

276.3 HL's

10

15

20

10.

11.

PCT/ 1 E97/ 00039

A process as claimed in any preceding claim wherein
the storage stout is delivered into an unfiltered
stout buffer tank upstream of the plate filter.

A process as claimed in claim 5 including the step of
controlling the level of unfiltered stout in the
buffer tank to maintain a substantially constant
pressure drop across the filter.

A process as claimed in any preceding claim wherein
the amount of oxygen in the stout is monitored both
upstream and downstream of the plate filter.

A process as claimed in any preceding claim including
the step of monitoring the alcohol content of the
filtered bright stout and injecting dilution water
into the bright stout as required to achieve a
desired alcohol content.

A process as claimed in any preceding claim wherein
the yeast added to the hopped wort has the
characteristics set out in Table 1 herein.

A process for producing stout substantially as
hereinbefore described with reference to the
accompanying drawings and examples.

Stout whenever produced by a process as claimed in
any preceding claim.

) O O i S B Reﬂlawd

Post Filter Flow Rate Oxygen Al cohol Total Filtered
Pressure through filter Content of Level

(Bar) (Bar) hl / hr Dilution Water (% vol)
wosIdse 5 0.9 430. 6 21 PCTAE/00039
0.7 438. 2 22 4.1 88.0 10 12 3.2

23 4.0 173A 7
23 4.1 o6 3o |1 SHEERHAS.BEEN| T
29 Chase Water - 11 - Reci r c BEBA H Ti
Total Filtration Tine: 29 m nut es
45 m nut es Fi nal
a preset level. 57.3 HL's Fi nal Stout Vol une:




Total Volume to Bri ght Stout Tank: 333.6 HL's The bri ght

.Stout thus’ produced had excellent properties of 25 uni f orm al cohol
content, colour, pH, dissolved CJerr], visual clarity, yeast
content, taste and arona. The invention is not @@@3& to
the enbodi MYRYM436  hereinbefore described which may be g -
detail . 1. A stout brewi ng process conprising the
steps of: - 5 preparing nmalt by cleaning, wei ghi ng and
mlling malt; prepariipg roasted barley by cleaning,
wei ghi ng and mlling roasted barley; 10

e STORE \(I:Vggﬁ

p———————

Roasted

————p

Barley MILL

Y

> MIX |—>»AGITATE |—>» BOIL |——|AGITATE|

l

Hot water  Spent grain Hops Hop
residues

—

| cooL —lrERMENTE—»] BLEND |l cLaripy |

STORE |
Yeast Sterile
Qir
i
CONTROL
CO2& N2 PASTEURISE —— RACK
LEVELS

Fig. 1



m xing the prepared malt, the prepared roasted barl ey and

hot water in a imash tun to prepare a br ew, 15

prepari ng sweet wort by agitating the brew and al | owi ng
starch in th r t 0 convent to sugar by enzymatic
activity; Wbl separating spent grains of malt HW%ed. 20
barley fromthe sweet wort; boiling the sweet wort;

addi ng hops to the boiling sweet wort to prepare 25 hopped wort;
removi ng hop residues fronlthengpped wort ; cooling the
hopped wort; 30 addi ng ye (/e air to the hopped
wor t nd all gying the Rd to fernent

to produce stout; 5 — bl e he stout;

N
O
L

A

A

—— N

[




-, 10 - _ nonitoring the oxygen content of the stout;
applying a precoat. material to a plate:filter; 5 - passing . Fﬂ&@(‘)c—;('r\

st out throuW T filter subst anti al | y‘
clarify the enovin artic out artiol
for;n! né- B “‘\‘Mm“l | ut egl St\C/):Jt )P 'rlol EA%EWN?BSHEh n; t he
anount . of oxyg\“\“ w‘“ - ’ “both upist ream and qoynstream

of the plat filter, _' co® NQV"IDW tfhg car bon
di oxi de content of the 15 , - stoutg; ' | ji ng the
nitrogen content.of the stout ' - . and |} 20 ,,t ring
t he stout. cmms . o : -

1. A stout 5ngwing pﬁééesS”gémp;iSing'the'steps of ;-

5 preparing malt 'by-' cleaning, .weighing, -and
milling malt; | |
preparing roasted barley by cleanlng, weighing
and milling roasted barley, '

10 _ .
mixing the pr_"epa'red malt, the prepared roasted
barley and hot water in a mash tun to prepare a
brew;

15 preparing sweet wort by agitating the brew and
allowing starch in the brew to convert to sugar
by enzymatic activity;
separating spent grains of malt and roasted

20 barley from the sweet wort:;
boiling the sweet wort;
adding hops to the boiling sweet wort to prepare

25 hopped wort;
removing hop residues from the hopped wort:
cooling the hopped wort:

30

adding yeast and sterile air to the hopped wort
and allowing the mixture thus formed to ferment
to produce stout;

35 _ blending and storing the stout:



2. A process as claimed-.in claim1l including the step of .. adding

bodyfeéd . naterial - to the “stout in-line ’ upstream of " the
pr ecoat ed plate filter. o 3. A process as dl EMEW }EES[‘ or 2
i ncl udi #g the ) : ep“' ' E?aglr.ug St“ Bri ght

- _+bright stout |buffer tank pti
n brlght st out-. storaqe 2anl CV %
stout in &Be : pbuffer jtank to

9r to

del ivery to o | |||| ﬂﬂu

controlling the

mai ntain a substantlally constant 35 ha ' prlessure drop acrosg 't he
plate filter, < -11- . A process a&#ﬁﬁﬂﬁﬂa}44+%ﬂiﬁ+ﬂ3
wherein the l'evel of - h t yfEer ﬁéng%
controll ed by : re %ﬁﬁﬂfl eEPgt&§gﬁé4”4§%%gﬁ br? t stout frontthe
buffer tank if the level of bright stout .drops below 5 . a.preset
| evel . - 5. A prOC6§§pfyiﬂ§ &lﬁﬁéc¢itiﬁ@keﬂﬁeQ6ﬁbng pl&nénﬁMﬂﬁéﬂ n

5 'ﬁ - pa551ng the stout through the ‘precoated. plate

filter to substantlally clarify the stout byf
removlng partlculates from the stout and formlng
brlght dlluted stout,

10 monitoring%.the amount of oxygen in the stout
both upstream and downstream of the plate
filter:;

controlling' the carbon dioxide content of the
15 stout;

controlling thé nitrogen content o©f the stout;

and
20 storing the sﬁqut.
2. A process as claimed in claim 1 including the step of

adding bodyfeed material to the stout in~line
upstream of the precoated plate filter.

25 .
3. . A process as claimed in claim 1 or 2 including the
steps of:-
delivering the Dbright filtered stout into a
30 bright stout buffer tank prior to delivery (o a

main bright stout storage tank; and

controlling the level of bright stout in- the
buffer tank to maintain a substantially constant
35 pressure drop across the plate filter.



t he storage'étout'rsfderivefed inte an-unfilter

tank upstream-of the plate filter. 10 6. A

ed o stout byffer

5 includjng the step of controlling t H

pressure arop act IMAMHETIMARS" ™" 3 |

preceding claimirdclddihg™®™ $ * the step of
content of the filtered bright- dflowt 3

rocess as claimed in claim”’
red stout
RECEACEMENT SHEETE °
rdcess as cl ai mpd}in any
rr@mi@rl«lﬁﬁ‘lﬂﬂe | ¢ohol
nd injecting dilju§i on water
ieve a 20 esired
: claim

into the bright 'stout as - required to ach
al cohol content .7 7 8. " A process :as cl ai med.
wher ei n

char act.eri ét | CS set bQ.Ii

hiN swalte ﬂn hehgl husdRr

- th@& preasss asidethinesl mh@lamnppeuhewgm thaslevenb of

tarte 1St BbntanN@¥er by

roduced by a- rocess n edln I-al m .
P _ y _ P . reducing’ “the. rate of £low ofyﬂ%lg - sé%éi from the

10

15

20

25

s clalned -

buffer tank .if the level of brlght stout drops below
a preset level

A p'rocgss as claimed in any preceding claim wherein

the -storage stout is ‘delivered inté ‘an 'unfiltefed
stout buffer tank upstreaxh of the plate filter.

A process as claimed in claim S including-the step of
controlling the Jlevel of unfiltered stout in the
buffer tank to maintain a substantially constant
pressure drop across the filter.

A process as claimed 1n any preceding claim including
the step of monitoring the alcohol content of the
filtered bright stout and injecting dilution water
into the bright
desired alcochol content.

stout as required to .achieve a

A process as clajmed in any preceding claim wherein
the yeast added to the hopped wort the
characteristics set out in Table 1 herein.

has

Stout whenever produced by a process as™~claimed in
any preceding claim.



