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The intention of this breviary isto make you interested in this special hobby. The
ideato write it down came when | introduced my American relative Terry to the
matter and | am proud to tell you that he does agood job ( | already tested his beer
I1) and always when heisvisiting us we are doing a brew together. There are alot
of internet publications on homebrewing. The only litterature recommendation |
want to give you is abook of Charlie Papazian 'Joy of Home Brewing' ISBN
0-06-053105-3 that Terry showed melast time. | got it at amazone's. -> This
breviary will give you only a short overview on how you can start and what you
have to do.

First look at an

of the whole process.

Now you can examine the process steps more detailed:

from bley to malt grains (ajob for malt factories)
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Homebrew breviary

*k*k*

grinding the grains to brewing malt grains (fi r point of entry for
homebrewers)

lautering = separation of the suger solution from the
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Homebrew breviary

boiling the wort (malt sugar solution + hops/ takes about 1 hour) (third
point of entry)

rest of images follows soon!

perhaps you are interested now in some closer details and informations on ‘how it
works, here the next step:

and what about the equipment?:

instruction sheet (going stepwise back starting from the last 'point of entry' for
homebrewers):

could be continued, - depends on feedback that motivates for work !!!

Y ou can download a pdf file (b&w)!!
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Homebrew breviary

take always your browser back to the main menu
This document maintained by Dr Ernst Bratz, Material Copyright © 2002
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The steps of beer production
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The steps of beer production

BARLEY (hrewing-hatrley grains

Malt grain production:
grains are soaked, sprovted, kiln-dried in the “malt factory”

I iy

A) grinding:
the malt grains are crushed in malls or special machines
by special malt factories, trewenies, homebrewrers

|| == g

Blmashing: {gerraan: Iaischen)
enzymatic conversion of cereal starch to a sugar mudure
(mmainly malt sugars) [1odine probe on starch conversion)

bioprocess with controlled temperature steps
done by special malt factories, breweries, homebrewers

result: malt sugar solution + grain residues = mash

) lautering: (zerman: Lautern)

separation of clear sugar solution from trub (residues, german
Trithe) 1. a sort of filtenng process (may also be zetthing
and decanting — a tedious worls, ‘mechanical unit
operation of process enginecring”

done by special malt factories, breweries, homebrewers
result: “clear’ malt sugar solution
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E—

hranch to: condensing the solution by

evaporation = ‘malt extracts’
produced by special malt factories

o —

hotmebrewers

2

titne: rmore than 1 how,

done by brewernes, homebrewers

D) hoil: hoiling the wort { wort = gerrman Wiirze, boiling the wort
= german Sud, frorm steden = to bod)
mmalt sugar is boied with hops {german: Hopfen) [ added as
leafletz, pressed pellets, extracts or even alc. zolns ]

hot wort shouldn’t be contacted too long to oxygenii e air)
to prevent wrwished side reactions

7 point
of entry

E) trub hltration: (zerman: Trithfiltration)
separation of the wort from “hop trub’ (residues, german

Hopfertrite) by the aid of filter sieves, filter sacs, cotton cloths
(nappies), avoid too much air contact 1

about 35 %0 = 05F

F) wort chilling: chilling the wort to temperatires helow

done by wort chiller dewices (cooling coils, “human’ stirring
mnachities + cooling baths, ice accurmulators throwt into the
wort etc ) important: you have to worlc as sterile as possihle 11
manage that as fast as possible
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hranch to: condensing the solution by

evaporation = “brewing kats’ ready touse,
produced by special malt factories
homebreswers E <::| At point of

ettty HB

{3) primary fermentation:

prepare starting yeast

start the fermentation = “pitch”

wott aeration (Cbubbler’ + aguariam putnp)

fermentation starts with gas bubble production and fonmation of

a foam layer (special german word also used in english: Kriusen, engl.
E ransen)

until bubbling and foam cease = about 3-7 days

|

H) filtering and secondary fermentation:

separation from yeast deposits (coarse filiration with a big funnel and
poly-felt) [ put it into an “aumliary pot’, clean your “main pot’ and
fill it back]

secondary fermentation under fermendation closire in carhon
dioxzide atmosphere,

cleaning process (concerning taste and solution), about 3-& days

U

I},E) preparing racking and filling the ‘final’ containers,

‘carhonisation’:

filter the solution again az described above, add malt sugar or dextroze
(normal sugar 15 also possible, but the other sorts are better) for the
following carbonisation (formming of carbon diozde pressure and CO,
dizzolved in the beet),

rack = fill into pressure tight bottles or kegs or batrels

‘resting’ for final clearing (“riping™) and carbomsation for at least
abiout 2-3 weels, better a it tmore
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The steps of beer production

*From harley to malt sugars:

oharley grains contain:

mztarch

menFyimes (protease, o- and p-amylase)

othe “pretreatment’ in the malt factories “activates’ the starch/ensyime-system
othe mashing process:

wstarch + enzymes — malt sugars

The hoil:

oHops contam:

shitterness components

sresity components for foamn stabilization

scomponents for natural clearing from hazes, sterilization and removing of
strange tastes

owhile boiling the wort these components are extracted from the hops and start
the warious reactions mentioned above,

®The fermentation:

oYeast consists of living cells. In the first stage of fermentation under asration
the cells are propagated (breeded) under sugar cosumption. In this stage they
produce alcohol and carbon diozide. At the end of the primary fermentation the
veast cells ‘realize themselves” that the alcohol concentration haz reached about
5%, They stop the alcohol production (that would then get moreand more
dangerous for thewr own life) and produce only CO,, - this i3 the stage ofthe
secondary fermentation.

oF or beer brewing there estist two fundamental types of yeast:

=The top fermenting yeasts, typically working at 14 —189C (57 — 64 .5 F, these
veasts tend to swim on the top of the fermenting liquid, forming a dense foam
layer. These yeasts are talcen for the production of the beer type collectively
called ALES (e g german Weillheer, Alt, Kdlzch, all sorts ofales et ). The
elevated temperatures are a hit simplier to handle for the homebrewerz. The heers
are a bit more tasting for fruts ar other flavours, a consequence of the yeast
metabolism.

»The bottom fermnenting yeasts, typically working at 6-10°9C( 428 - 50 F), these
veasts sinkc to the bottom in the fermenter, they are taleen for the production of
beers ofthe *"LAGEER -type (e g Lager, Pils, Export, et

The low temperatures demand a fermentation in an ice box. The beers are very
neutral in tastes that are coming from malt, aromatic hop tastes are pronounced.
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o A)

o B

o C

o Dy

o EX:

o

*\What do you need for the procedures A-H ?

arinding the grains

arinding mill: hand drrven coffee mull
special electrical cereal grain rmll

tnashing

electrically heated (noncorrosive, stainless stegl, enamel) pot with
(possibly)y 2-3 step energy switch, good external temperature controller
(simple build in controllers are normally mesufficient, as they exhubit a
too large hysteresis), good thermometer {mechanical protection for
hatsh conditions), good spoon for stitting by hand (alternatively
electrical stirrer, speed controlled [drilling rachine] 5, hydrometer for
measuring the specific gravity, iodine solution for “1odine probe on
starch’, measunng cyhnder (plastic or glass) for hydrometer mams.

lautering, trub filtration

lautering devices:

big plastic funnel with polypropylene felt filter cloth or cotton haby
diaper (1appy),

big pot with small holes or slots, alternatively big pot for setthng and
decanting,

optional but good: liquid puamp (e g peristaltic pump: “hose puamp’)

boding the wort

samne pot as m B (whole equipment)  for coolang the boil, stirrer,
thermometer

kot tub filtration

nylon net filter sac, big plastic funnel as mentioned ahove

wort challing

copper tube coil or glass- or ss-tube coidl as cooler ( dipped into a
bucket with cold water or mto the katchen sink ) ora concentric tube

heat exxchatger, needs a louid pump, alternatively you hawve to
produce a pressure drop by heioht difference Chydrostatic pressure) for

managing the flow
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o {3): primary fermentation
w“good’ plastic barrel for fermentation (20-30 hter, 5 — 8 Us gallons), “gas tight’
with wide top opemng, hole for fermentation closure, tap on bottom for raclang
and etmptying, gas inlet for a tube/hose for aeration bubbler
maeration bubbler, hose connection
»fermentation closure
m3quanm pump (membrarne ait pump)
whydrometer + cylinder
sthertnotmeter, spoot

o H): secondary fermentation

whig plastic funnel + filter cloth as mentioned above
wzecond simple (Cauxliary) plastic barrel for “tmowng’

Additional equipment:
smeasuring heakers (glass or stamnless steel)
slotchen balance

s chlorine solution for sanitizing
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The steps of beer production

The single procedures in_detail

Let us start fram the last point af entry for homebreviers in our previous
fext, - that is because the process geis more and more complex when
stepping from the rear to the beginning, But thai doesn 't mean that the
fast part of the brewing process, the fermentation and carboxisation, is
the ‘most simple " part. In my opinion represents the fermenialion the
mast imporiant, difficult and sensitive process, - it is decisive for the
brewing resulii.

o Ferrentation:
When statting with the fertmentation process you need the following mateials:

F#a brewing lat, ‘that is7; a tin box with a “complete wort extract’ (e g Glenbrew
German Wezen 3.15 kg="71b. The lat contains also a little paclage with dry top
fermenting weast, - but [ would recommend to buy a special yeast (Wyyeast
“Weihenstephan™) to get a better result in flavour,

# dewices” as mentioned under &) and H)

Fyou pour the “extract’ into your fermenter (plastic barrel) and dilute it with
“sterile’ water - (good fresh water without chlonne, if water contains much
chlorine, you should bod it for about 15 min and cool it down to room temperature
(less than 200C% ) - to ahbit less as the end wolume. Then you should measure the
specific grawvity and adapt 1t by didution to about 11.5 to 13 3weight % that is about
1.0115 10 1.0135 giml Here youwill realize that a hydrometer with an optional
temperature carrection s pretty good | When the directions for use of the lat are
correct, the given dilution and the reached grawvity should be i conformuty.

F#then you prepare the yeast starting procedure following the oiven directions of
the producer (Wyyeast e g is delivered in Aluninium bags and you have to fress
on it to open an internal bag for the starting procedure (and that some time
beforelly, - after this the outer bag begmns slowly to sweell)

#then wou have to “pitch”, that 12 to powr the started yeast culture into your
fermentation “hroth’. Stir for a few minutes.

Fput the aeration bubbler into the fermenter and switch your aquarium putmp o,
cloze the fenmenter

#Fwhen youuse a bottom fermenting weast, you have to put your fermenter into an
ice box with 8100 C(44-50 F). A fenmentation with top fertnenting yeast should
he kept at rootmn ternperature (hut not over 209C [65F])
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#‘aerate’ i nterratting times for half to one an hour

#after (at least) one day vou should obzerwve "Eriusen’, - from this titme you should
stop with strong aeration (at least for short mstances only)

#Mow wou have to wait (up to 7 dayz top farmenting, 9-12 days bottom fermenting).
When the fermentation gets slower and slower, vou should measure the gravity. If
vou have reached walues below Sweight %6 (1.005) wou can think about stepping to
the second fermentation, - but you should have spent at least about 4-5 dayz (top
fermenting, 7-9 days hottom fermenting).

Fpour your (now for the first time) Beer wia the big filtration funnel into your
awliary pot. Clean your fermenter thoroughly. Fill the beer baclk to the fermenter.
Close the pot by a fermentation closure(carbon dioxide can “bubble out’, rest iz gas
tight, no oxygen gets in).

#wait for 3-7 days (top fermenting, 4-8 days and more bottom fermenting). The beer
should be wisibly clear (when settled veast 12 not raized by agitation).

#repeat the decanting process to removwe the settled yeast (decanting and filtration to
the auziliary pot and 20 ot

Fput the clear heer again into the clean fermenter. Add diy malt sugar or dextrose o
normal sugar with a spoon Talke about 30 gr for 10 liters.

#stir the solution, close the fermenter and watt up to one day (top fermenting, 2-3
days bottom fermenting) and then fill wour gas tight stenle bottles or your barrel and
cloze it perfectly.

#store thebeer for about one weell at roam temnperature (top fermenting, bottom
fermenting at 10 °C in the ice box). Put the vessels into the ice box and cool down
steadily to about 4 9C over several weeks, but now try it from time to time.

"Eunl{ing’ the bhoil: (one step before!)

When starting with the boid ywou need the following materials:

#malt extract from your supplier or malt solution coming from a previous mash.
Dilute the extract following the nstructions of the supplier,

#hops as pellets, leaflets or esttract (about 100 gr pellets or leaflets for about 20-301
(5-8 115 gallonz) 3. The usual quantities of extract are sufficient for 3-4 batches, look
to the instructions giwen by the supplier.

#as equipment you need the objects histed m I to F)

#wyou heat your malt solution to the hoiling point, then you add cavtiously 2/3 of the
hops (about 1.5 10 2 oper lter wort | - attention, tends to foaming and hoil it for one
hour, - then add the rest (about 0.5 to 1 g per liter wort) and boil further 20 nunutes
#pour the hot, not boling muture in a big funnel with a plastic nylon net or a cotton
cloth inside Chot trub filtration), awoid too long contact to the air |
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# ool down the wort to 35 00 (95 F) as fast as possible and with minitmam contact to air
( let it flow througha cooler coil that is within a bucleet with flowing cold water, - you
tnay need a peristaltic purnp! Or throw ice box acowmulators into the wat ina pot — but
he cautious, “stay sterde’. When vou do it zlowly by putting your pot mto cold water and
moving it, you should close your pot thoroughly and produce no big area for “gas-
exzchange’ by wigorous agitation, producing foam and bubbles.

Falways pay attention that you get no fuit flies or other creatures into your wort, they
“import” dangerous microbes, which “overtreed” and 1ol your yeast cells later on and
your fermentation will end 1n a winegar or lactic acid production or some stinling broth
I alwrays work clean | sometimes microbes are also imported by air conditioning
devices wia the surrounding ait |

#contiue with the fermentation as described ahove 11

*mas hillg: (two steps before fermentation)

When starting with tmashing, you need the following materials:

#(coarselyy ground malt grains, - when taking mittures, as for instance for german
Weizen, the amount of barley has to be sufficient because barley contains more enzymes
thati the other cereals. Take mistures recotmmended by the supplier or get some adwvise.
The grainz should not he ground too fine as you get starch glue in this case and your
tnash gets a pap and iz difficult to stir and filter (lautering) 11

#1odine solution for the iodine probe

#az equipment you need the objects isted m B and ©)

Fout your ground malt grain into the 4fold quantity of tap wartn water, stit and heat to
35 02, wait for 5-7 minutes at 35 9C, then heat under stitring to 55 °C with about 1 9C
per tninte, wait for 10 mintes when 55 9C have been reached ( german: EiweiBirast =
resting for protease activation). Then heat to 65 'C with about 19C per mimite, rest at 65
02 for 30 minutes ( genman: Verzuckenungsrast = resting for the first sugar formation
reaction )

#iry the first iodine probe: talkee less than half a teaspoon of the mash lguid msture
(suspension without too much “grainy’ residues, but not totally clear), put it on a white
coffee saucer, add some drops of iodine solution. When the mash contains not-converted
starch the whole test spot gets dark blue, -when it gets ight brown, the conversion has
already nearly completed. Mortnally this first probe 12 posttive on starch (darls blue).

# continue heating to 72 °C | again with 1 9C per minute, and rest at 72 0C for 30
minutes { german: Endverzuckeningsrast = resting for waiting for the total conversion of
starch to sugar.

#contiue with the zecond iodine probe az described above. This probe should be
niegative on starch now When not, wait firther 10 minutes. When “yes” heat up to 780C
and rest at that temperatire for 30 minutes, (german: Fndrast = final waiting )

#Fnow follows the lautering process:
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First let your mash settle down a bit, then try to decant it and pour the decanted
liuid through a hig funnel with a cloth filter. Put the rest of the mstture ih portions
into the “cloth-zac’ in the funnel and press the liquid out gently (not too strong). You
can rinse the filter cake with a bit warm water for purging. When your sugar solution
15 too hazy, wou should perhaps repeat the filtermg procedure with a “sharper’ filter
cloth (with “more dense” meshs) afterwards. There are alternatrve lautering
operations, like the application of some filtering chandles directly into the mash pot
and remowving the liquid by suction, the mash forms some sort of filtering cake for
it’s own filtration. You can think ahout and try every procedure that you find

prommising, - make your own experiences. You can also find a lot of proposals in the
Internet.
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