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Vocabulary

E Synonyms
4 Primary Fermentation = Alpha Fermentation

4 Secondary Fermentation = Beta Fermentation = Aging
= Lagering = Flavor Maturation

E Classical Vocabulary:
4 Ru h: Aresto
~-ass: Athe barrelo (der F

4
4 Fassing: the transfer of Ruh beer to Aging
4 Lagern:. At o storeo @FOth




Why We Age?
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Why We Age?

E Reduce the concentration of unwanted fermentation
byproducts that contribute negatively to taste
4 Diacteyl 17 butter/butterscotch (VDK = Vicinal Diketones)
£ Biochemically converted to: 2,3 butanediol
4 Pentanedione i sweet honey, perfume
E Biochemically converted to: 2,3 pentanediol
4 Acetaldehyde T green apples, green grass
e Bilochemically converted to: ethanol
4 Acetoin T butter
£ Biochemically converted to: 2,3 butanediol
4 Sulfur Dioxide (SO2) T burnt match
e Typically bubbled out by CO2 evolution éFOth
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What 0s Happeni ng

Eltos sti || al | about th
E Yeast health Is key to maturation and reducing

E Yeast cell count in suspension
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What 0s Happeni ng
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Process and Equipment
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Process and Equipment
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What 0s Happeni ng

Fermenter
Pitched Yeast Yeast in
15 MM/ml Suspension
30-60 MM/m|
Peak Yeast
100-120 MM/ml
\/
Recovered Yeast
70 MM/m|

Increase Zinc = Increase Flocculation

Increase Calcium = Decrease Flocculation h
€ Fot

Decrease Temperature = Increase Flocculation
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Equipmenand Processes
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Unitank Vs Fermenter/Agidgmbo

Fermenter Aging
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Unitank Vs Fermenter/Agidgmbo

E Tank Geometry:
4 Fermenter/Unitank
£ Vertical design
£ Glycol jacketed (maybe insulated)
E 25% headspace requirement
E 45 degree cone angle
£ Liquid height / Diameter = 1.5 rule of thumb (some 1.0)
I Hydrostatic pressure affects on yeast / ester formation
4 Fermentor typically low pressure vessel =21 5 psig
4 Unitank typically higher pressure = 14.5 psig
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Unitank Vs Fermenter/Agidgmbo

E Tank Geometry Effects:

~ D B b~ b

1,000 bbl Fermentor/Unitank

25 % headspace 1 45 degree cone
1.5L/D

Yields a 16 106 di
Field Fabricated Tank

250 Liquid Height
Gross Volume over = 1,300 bbls

A me

Unitank
Fermenter 2 S S €
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Unitank Vs Fermenter/Agidgmbo

E Tank Geometry:
4 Aging Tank
£ Vertical or Horizontal design
£ No glycol jacket T typically in cooled cellar
£ No height criteria / minimal headspacer e g 60 d
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Unitank Vs Fermenter/Agidgmbo

E Tank Geometry Effects:

1,000 bbl Aging Tank

<10 % headspace T dished heads
Yields a 1206 diam vessel
Shop Fabricated Tank
Gross Volume = 1,050 bbls

e L

Aging

®
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Unitank Vs Fermenter/Agidgmbo

E Side by side geometry comparison:

Unitank
Fermenter

Aging
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Unitank Vs Fermenter/Agidgmbo

E Side by side comparison in cost:

Increasing Cost

—

AEIE Fermenter Unitank
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Unitank Vs Fermenter/Agidgmbo

E Theoretical Brewery @ 100,000 bbls/yr
250 bbl cold wort
12 brew/day brewhouse
Release Gravity (no water addition)
1,000 bbl vessels
5 day Fermentation + 7 day Aging cycle
Losses
£ Going to Aging = 1.75%
EGoing to BBTOs = 0. 75%

~ B B b
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Unitank Vs Fermenter/Agidgmbo

E Capacity analysis shows:

4 Unitank Cellar = 42 vessels

4 Combo = 44 vessels
e Fermenters = 20 vessels
E Aging Tanks = 24 vessels

4  Why more vessels?
£ Impact of additional transfer losses
e Impact of additional transfer and CIP time
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Unitank Vs Fermenter/Agidgmbo




Unitank Vs Fermenter/Agidgmbo

Fermenter

m m m m s

Which design is better?

Advantages

Lower Tank Cost
Smaller Layout

Aging

Ingredient Additions A
Allows for Kraeusen

Allows for beer
treatment

o .
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Unitank Vs Fermenter/Agidgmbo

Fermenter

m m M M

Which design is better?

Disadvantages

More Process Loss
Double Handling
Oxygen Ingress

Aging

UT allows for multiple
yeast drawoffs

UT jacketed temp control

£ .
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Processes
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Kraeusen

AnHI gh Krigeak of 2Ermentation characterized by
max foam production

N Kr a e u sieaddition@fdreshly yeasted wort to Ruh
beer

15% - 20% of tank volume injected with Kraeusen

- Self carbonation w/ Kraeusening
4 No significant CO2 evolution during maturation
4 Addition of Kraeusen can bring CO2 levels up to specs

Kraeusening brings true secondary fermentation
4 Brings foaming, branhefe to Aging Tank

4 Vented to atmosphere fo@EOthH




Beechwood Aging
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Beechwood Aging

E Beechwood Aging

4 2 foot | ong, 20 wide, about 1
4 Impart no flavor

4 Placed along bottom of tank

4 Benefit:

£ Provides surface area for yeast to settle continuing to work

£ Acts as a filter to hold back settled yeast during pump out

Beechwood Aging Tank
AChi p Tanko
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Beechwood Aging
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