


The Problem
» There’s a lot of conflicting information out there.

» And there’s very little real evidence... other than
anecdotes, many of which are from strangers on the
internet.

* Sometimes you don't want to
RDWHAHB... sometimes you want
ANSWERS!

* How can we find out what actually
matters when it comes to brewing
great beer?




The Solution

TASTE THE SCIENCE!

Work together as a club to brew direct comparisons...
and then actually drink them.

The triangle test is the gold standard for sensory
perception testing.



The Triangle Test

Brew 2 beers with only one difference between them

Fill 3 identical cups with the beer. 2 of the cups have
one beer in them, and 1 of the cups has the other.

See if people can *reliably* identify the unique cup.

www.amateuralchemy.ca/articles/6/qr-code



Pressure Fermenting

The theory: fermenting beer under a constant head
pressure of +15 psi or higher suppresses yeast derived
flavors.

Supposedly can allow you to produce clean, crisp
lagers at room temperature and at record speed,
without any negative off-flavors.



What Should We Expect?

Top Pressure and Temperature Control the Fusel Alcohol/Ester Ratio Volume 107, No. 2, 2001

TABLE . Final concentrations and kinetic pa Warm I Cold \ Warm = Cold
top pressures (sugar and FAN consumption, CC LowP i LowP ngh P ngh P
S R W - I—— —— - E—

<115 056+0.198 -1.18

Maximum rates  FAN consumption «1.97 088 +0372 -1.51
rate (g/litre/h)
CO; production rate 0.36 0.16£0.04 0.30
(litre/litre/h)

Fusel alcohol 219 1.25 £ 0.66 2
production rate

(mg/litre/h)
Ethanol (% v/v) 49 499115 51

Fusel alcohols
(mg/litre)

Flavor Threshold

* results of duplicated fermentations (mean £ tagrgay) Ous i With n=2, t=12.7)
70 — 800 mg/L




What Should We Expect?

Top Pressure and Temperature Control the Fusel Alcohol /Ester Ratio Volune 107, No. 2, 2001

TABLE IIl. Final concentrations and kinetic paraj " V&1 T11 Cold atures and
top pressures (growth and ester production). Low P Low P
Experiment A c*

10
1.05
213

0.043 £0.042 0.048

074 02420168 027

0.17 0041 £003 0.043
73 4765 +36

cells /mlitre)
Total esters (mg/litre) 41 2372222

Flavor Threshold
0.3 -33 mg/L

* results of duplicated fermentations (mean % Layrss1) O § With =2, t=12.7)




What Should We Expect?

Escarpment Labs

Brulosophy

Wyeast &
Blichmann

Scott Janish

The Apartment
Brewer

Josh Davis

Krispy - Kveik

Wyeast 2124
Bohemian Lager

Wyeast 833
German Bock

RVA 132
Manchester Ale
(Boddington’s)

Saflager W-34/70

Saflager W-34/70

Pseudo German
Pils

Czech Pils

Czech Pils

Slightly slower

Less esters

Limited triangle test - most detected a
difference

Fast ferment
Lab testing showed MORE esters
Triangle test detected a difference

Lab testing showed reduced ester and

fusols

Less esters and fusols
Bigger mouthfeel (glycerol)
*Didn’t do a proper comparison

Fast ferment

More sulphur

Limited triangle test - most detected a
difference

Very clean fermentation
Bronze medal beer




Th e Re C lp e Original Gravity: 1.053

Final Gravity: 1.012

ABV:5.5%

Munich Helles Kellerbier BU: 23

BU:GU Ratio: 0.46

Pale malty lager for a variety of reasons

Most common use-case for pressure fermentation
Nothing to hide behind
Heavily impacted by higher temperatures

Loosely based on Keith Hane’s Last Brewer Standing
Maibock recipe and Chris Saunders German Helles recipe

Both are from the GTA Brews Recipe Database


https://www.gtabrews.ca/club-recipe-database/
https://www.gtabrews.ca/club-recipe-database/
https://www.gtabrews.ca/club-recipe-database/
https://www.gtabrews.ca/club-recipe-database/
https://www.gtabrews.ca/club-recipe-database/
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Mash & Boil

6omin infusion mash at 152 F
Mash pH of 5.34
Double batch sparge (w/ vorlauf)

6omin rolling boil
Nutrients and irish moss
Extra quick chill







Fermentation

White Labs 820 — Oktoberfest/Marzen
Low and narrow temperature range

Pitched very high at 715 Billion Cells
2.5 MM cells / mL / °P

“Recommended” lager guideline is 1.5 MM /
mL / °P

Split the yeast slurry evenly by weight

ATTENUATION : FLOCCULATION : ALCOHOL TOLERAMNCE : FERMENTATION
65% - 73% Medium Medium to High (8-12%) TEMPERATURE :

52°-58°F
11°-14° C







Fermentation

Both beers kicked off very quickly

Fermentation started to slow by day 5
Force carbed and lagered at 2 deg C

Fermentation Ambient Temperature

Normal Pressurized

1 23 456 7 8 9101 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Days



Fermentation

1.011
4-45 441
Good Better
Light Gold Light Gold
White / Strong White / Strong

1.012

Clarity

Color
Head

Left: Warm/Pressure

~m e ¥

Right: Cold/Atmospheric



Great... but how do they taste?!

Let’s take a look at your triangle test results.

www.amateuralchemy.ca/articles/pressure-
fermentation/triangle-test-results



Pressure Fermentation

Pros Cons

Faster lager production Sulphur in solution

Eliminates expensive
cooling equipment
Helps retain hop aroma

Fusel alcohols
Requires a pressure rated

(depending on timing) vessel

Lower biomass amounts “Pseudo” lager; Non-
may enhance hop flavor traditional

Bigger mouthfeel (glycerol

production at higher

temps)






