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money is by reusing yeast from one batch to another.
There is no reason homebrewers shouldn’t be doing
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by Jeff Mello
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Substituting hop pellets with CO; hop extract in-
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When we asked Dan Carey at New Glarus Brewing Co. why Watch Dan tell us Why He Brews with Briess
he brews with Briess he replied, “Because like us they are BrewingWithBriess.com/NewGlarus

family owned and quality led...and they always surprise us
with new and interesting products.” As a fifth-generation
family-owned company, it's our core values and commitment to
the brewing industry that ensures you get the highest quality,
most consistent specialty malt every time.

wBRIESS

MALT & INGREDIENTS Co.
All Natural Since 1876

info@BrewingWithBriess.com | ©2021 Briess Industries, Inc.
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Many homebrewers are more than happy to offer advice to
others ... but what about to their younger selves? See what
several had to say.Also tasting your homebrew critically and
the latest products and events in the brewing world.
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The Replicator heads to Cleveland, Ohio to get the skinny on
a highly sought-after brewery with an amazing portfolio.

I8 TIPS FROM THE PROS
24 With so many yeast strains available from yeast labs, how
should a homebrewer go about choosing which one to use?
We asked two pros for their best pointers.

20 MR.WIzARD
With a plethora of options available to homebrewers, se-
lecting a fermenter is not a simple task. Mr. Wizard explores
some of our options as well as how to stabilize beverages
that have been sweetened just prior to packaging.

24 sTrLePROFILE RECIPE STANDARDIZATION
An often misunderstood style here on this side of the Atlan-

tic, shilling ales should be sessionable and refreshing. Gor- EXTRACT EFFICIENCY: 65%
don Strong explores Scottish export ales. (i.e. — 1 pound of 2-row malt, which has
a potential extract value of 1.037 in one
56 TECHNIQUES US gallon of water, would yield a wort
“Juicy” IPAs are not universally loved by beer fans. The West of 1.024.)
Coast IPA offers drinkers a more biting and clear rendition of
the hop bomb. Get some pointers on brewing one yourself. EXTRACT VALUES
FOR MALT EXTRACT:
59 ADVANCED BREWING liquid malt extract

(LME) = 1.033-1.037

A new wave of yeast strains have recently been developed by dried malt extract (DME) = 1.045

yeast labs, using sexual reproduction to mate the best char-
acteristics of our favorite strains. Learn about their potential.

POTENTIAL
EXTRACT FOR GRAINS:
62 NANOBREWING N 2-row base malts = 1.037-1.038
One of the mgst |mp_ortant de§|5|ons a new brewery needs wineen melk = LO5E7
to land upon is the size of their brewhouse.John Blichmann 6-row base malts = 1.035
explains some of the considerations one needs to make. Munich malt = 1.035
Vienna malt = 1.035
65 PrOJECTS crystal malts = 1.033-1.035
A homebrewer came up with a clever way to utilize highly chocolate malts = 1.034
thermoconductive copper metal to keep his kegerator’s tap dark roasted grains = 1.024-1.026
tower and faucets cold. flaked maize and rice = 1.037-1.038
72 ASTCALL HOPS:
What would you send into space if the opportunity afforded We calculate IBUs based on 25% hop
it? One homebrewer sent a sachet of yeast and then con- utilization for a one-hour boil of hop

pellets at specific gravities less than
1.050. For post-boil hop stands, we cal-
culate IBUs based on 10% hop utiliza-
tion for 30-minute hop stands at specific

u u gravities less than 1.050. Increase hop
W B re II'O I n I'l' dosage 10% if using whole leaf hops.

ducted a test with it. Find out how the Space Yeast per-
formed. Spoiler alert: They didn’t go to plaid.

Gallons:
68 Homebrew Supplier Directory We use US gallons whenever gallons are
7' . mentioned.
Reader Service

4 SEPTEMBER 2021 BREW YOUR OWN



NEW RANGE
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v _prve g v prie 1. TR I - - - N pev p M .
SalCider " AB-1 SalCider ~ AS-2 SalCider " AC-4 SalCider ™ TF-6
THE RIGHT CHOICE FOR TO BRING SWEETNESS AND IDEAL TO PRODUCE FRESH TO MAXIMIZE THE
BALANCED CIDERS COMPLEXITY TO YOUR CIDER  AND CRISP CIDER FRUITINESS OF YOUR CIDER

& Fermentis 0000

w Lesaffre fermentis.com
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THC AND CBD

TERPENOID &
CANNABINOID
EFFECTS

REGULATORY

COMPLIANCE

CANNABIS BEER
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NEW
RELEASE!

METHODS

FOR MAKING
NON-ALCOHOLIC
CRAFT BEER
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Yeast
Pitching
Rates
As brewers, our
job is similar to
that of an ele-
mentary school
custodian: Keep
the place clean
and make sure
the environment is conducive
for the little buggers to do what
they need to do. Make sure you're
starting them off on the right foot.
https://byo.com/article/pitching-
rates-yeast-techniques/

MEMBERS ONLY

Stein Beer
The word “stein-
bier” means
“stone beer” in
German. The
name originates from a technique
of boiling wort in the brew kettle by
dropping super-heated stones into
the kettle. Since brew kettles were
made of wood and could not be
direct-fired this was a way for the
wort to be brought to a boil. Learn
the technique of brewing your own
stein beer. https://byo.com/article/
steinbier-techniques/

Hazy IPA
Although the
style has its
detractors, it’s
still one of the
darlings among craft beer enthu-
siasts. Get some pointers from
Gordon Strong on brewing a juicy,
hazy, and aromatically hoppy beer
that will make you proud to call
your own. https://byo.com/article/
neipa-style-profile/

MEMBERS ONLY

Using Dry

Yeast

There are many

advantages to

using sachets
of dry yeast in your homebrewery.
Terry Foster explains how this type
of yeast is produced as well as the
preparation and pitching rates rec-
ommended for your brews. https://
byo.com/article/techniques-
layout-7/

MEMBERS ONLY

* Digital membership is required to
view. Sign up for a 14-day free trial
membership at byo.com



! FERMENTATION RANGE: | FERMENTATION TIME: | ALCOHOL TOLERANCE:
: 68 - 104 °F 2 - 4 DAYS 12%

(OPTIMAL RANGE 86 - 104 °F)

ATTENUATION: | FLOCCULATION:
HIGH (77 - 82%) i VERY HIGH (5/5)

Available to homebrewers through your local homebrew supply shop.
Available to retailers through BSG HandCraft:
bsghandcraft.com/mangrove-jacks
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FOLLOWING UP ON DIP HOPPING
You people at BYO do a great job of informing the homebrew
community about processes and techniques and you have scored
a homerun with your article by John Holl, “Dip Hopping; in the
May-June 2021 issue. | wanted to send you an update to my pre-
vious email (included in the July-August 2021 “Mail”) in which |
expressed my intrigue by this technique. A new/old process that
can increase aromatics and open up flavors in hops not normally
tasted? You had my attention. | watched a podcast from Chop and
Brew by Chip Walton with the same cast of characters as in your
article. It didn’t take long before | started a discussion with my
brewing partner about the process and even a shorter timeframe
before we had our first beers in production using dip hopping.
We both did parallel brews of a double IPA and were both very
impressed with the results. The bittering seemed softer and the
hop profiles and aromatics were much more pronounced. This
experiment led to the best DIPAs either of us had ever made. Not
long after these beers were completed, | engaged James Claus at
3 Disciples Brewing (Santa Rosa, California) in a discussion about
the process and another commercially-made dip-hopped beer is
now in production. Innovation lives in the homebrewing commu-
nity. Information sources like Brew Your Own magazine with great
ideas help us to keep it this way.

Drew Jackson * Mendocino, California

SOURCING INGREDIENTS
| don’t think I've ever been as inspired to try a new recipe as |
was to brew Birra Venezia after reading “Italian Pils” in the
July-August 2021 issue of BYO. However, | quickly discovered that
both the malt (Eraclea Pilsner) and the key hops (Diamant and
Aurum) are not available to U.S. homebrewers.

Michael Kavanaugh e via email

Editor’s Note: This was one of about a half-dozen inquiries we
received asking about the availability of ingredients in this recipe.
Editor Dawson Raspuzzi responds:

“First, I'll start with an apology for the confusion and frustra-
tion this recipe caused readers who excitedly added this recipe to
their brewing schedule only to find out that sourcing ingredients
was more difficult than anticipated. We have found the two hop

8
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contributors

Scott Burgess, Founder of Bierkeller Co-

lumbia in South Carolina, grew up in the

Carolinas (with a brief stint in the United

Kingdom), and spent nearly a decade study-

ing and working in Bamberg, Germany and
environs. Originally planning to study comparative liter-
ature through the University of South Carolina exchange
program and a subsequent Fulbright grant, Burgess
instead found his true love — and calling — in learning
about the hundreds of small breweries and their beers.
Bierkeller is the culmination of this life’s work. Bierkeller
brews authentic takes on a handful of Franconian favor-
ites Burgess found over the years. Beyond all things beer,
Burgess enjoys watching UNC Tar Heels basketball, F1
motorsports, and generally hanging with his son, Noah.

In his first article for BYO on page 32, Scott takes us

back to his time in Bamberg where he fell in love with
rauchbier, exploring the classic examples, and offering
tips for brewing the smoked beer at home.

Jeff Mello is the Chief Yeast Wrangler of
Bootleg Biology, a commercial lab in Nash-
ville, Tennessee producing unique yeast
and bacteria cultures for homebrewers and
craft brewers since 2013. The yeast wran-
gling life chose Jeff when he set jars of wort in his back-
yard and discovered Bootleg’s first wild yeast culture, S.
arlingtonesis, and thus the Local Yeast Project was born.
Today Bootleg Biology maintains a professional bank
of several hundred yeast and bacteria cultures that are
propagated for brewers and breweries of all sizes around
the world.
Wrangling yeast is something homebrewers of all
levels can do, as Jeff explains in his inaugural story for
BYO on page 44.

Dr. Pattie Aron obtained a B.S. in Biochem-
istry from Elmira College and M.S. and Ph.D
degrees in Food Science and Technology
from Oregon State University. Pattie’s
passion for fermentation led her to con-
duct graduate research in wine chemistry and brewing
science. Formerly, Pattie was the Senior Hop Chemist in
the Applied Brewing and Research team at MillerCoors,
now MolsonCoors. She currently manages Rahr’s tech-
nical research and innovation program at the Shakopee,
Minnesota headquarters. The research group focuses on
applied research and new product development for beer,
wine, and spirits production.
Beginning on page 50, Pattie takes readers through
the history, benefits, and how to get the most from
hop extract.
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ERCOLE ELECTRICAL
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The "ERCOLE" pneumatic and electric
cappers by Ferrari Group are what you

ERCOLE PNEUMATIC really need to cap bottles at home with

professional results.

Suitable for:
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BYO.COM SEPTEMBER 2021 9



& AL

varieties Michael mentioned are going to be the toughest ingre-
dients in this recipe for homebrewers to find. Here is what Mike
Brennan, the National Sales Manager in charge of the BSG Hand-
Craft division said regarding Eraclea Pilsner malt and Diamant
and Aurum hops (BSG is the exclusive distributor of these ingredi-
ents in the U.S.): ‘Weyermann Eraclea is available to all shops who
have an account with BSG. Homebrewers — ask your shop owner
to order you a bag. We currently do not repack it into smaller bags
since it is a base malt; a 1-pound (0.45-kg) bag is not an appre-
ciable quantity for a brew. We do sell Diamant and Aurum hops in
large format (5 kg/11 lb. boxes) and we also happen to have those
two varieties in 2-kg (4.4-Lb.) sizes on our spot hop purchase list.
They are relatively new to us, having only landed into our system
in March. Again, ask your LHBS to bring it in. If we see continued
demand and we have the availability, we will repack into 1 oz.
(28 g) format.

“One idea for those who belong to a homebrew club is to go
in on a larger purchase and break the bag up to more appropriate
amounts. Maybe your club would be up for an Italian Pils style of
the month competition?

“Those of you who suggested we offer substitutions to recipes
where ingredients aren’t easy to source are absolutely right. This
is a practice we have tried to follow in the past and in the future
we will be more careful to make sure it happens every time. Other

suggestions included that we not run a recipe where ingredients
are difficult to source, which is more complicated. We do try to keep
ingredients called for in recipes in BYO to ones reasonably acces-
sible to homebrewers, however in this story the recipe wasn’t only
a recommendation for homebrewers, but an actual brewing log by
the authors Horst Dornbusch and Thomas Kraus-Weyermann, who
have been doing research and test brews of the Italian Pilsner style
for some time. In other words, this recipe is what they brewed, and
as such they provided the recipe. It likely isn’t as useful to home-
brewers who can’t get some of the ingredients (yet) due to this, but
fortunately there were two other Italian Pils recipes also provided
by the authors with ingredients more readily available in this story.
But, back to the idea of substitutions. | asked Mike Brennan about
this too, and believe he offered some great ones:

Aurum - German Tettnanger or German Northern Brewer. Ger-
man Northern Brewer tends to have a bit higher concentration of
hop essential oils, especially a-caryophyllene (woody/spicy) and
b-caryophyllene (pepper/woody/herbal) than Tettnanger. However,
Tettnanger is a parent of Aurum so the overlaps work well’
Diamant - German Saphir, Spalt, and Saaz. German Diamant’s
profile includes citrus/floral/berry notes; Saphir’s citrus/berry over-
tones fit, as well as Spalt’s citrus/herbal/berry and Saaz’ citrus &
spice. Saphir’s total essential oil content (0.8-1.4 ml/100g) is the
closest to Diamant’s 1.5-2.0 range.” Bvo)

THE HOW-T0 HOMEBREN BEER MAGAZINE

eVV Digital Downloads

Beer

Recipe
Styles

Collections

Projects And more!

Immediately access homebrew recipes, projects, and how-to
right to your desktop or mobile device for as little as $1.99!
150+ to choose from!

Order Today at...

Byo.com/shop
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LESS WORK,
MORE FUN

» Expert advice for
brewers of all levels

* Time-saving
techniques
* 40 recipes

PAPERBACK
& EBOOK
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PUBLICATIONS.

®

BrewersPublications.com

In the Norwegian farmhouse
tradition, kveik was preserved
by drying and passed from
generation to generation. Kveik
is the original, traditional dried
yeast! LALBREW® V0SS supports a
wide range of fermentation
temperatures with a very high
optimal range. The flavor profile
is consistent, neutral with subtle
fruity notes of orange

and citrus.

www.lallemandbrewing.com
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BEGINNER’S BLOCK

BY DAVE GREEN

TASTING YOUR HOMEBREW CRITICALLY

w e gathered for the first time since
the COVID-19 outbreak at one

of our homebrew club member’s newly
opened brewery taproom. As we nat-
urally broke off into small sub-groups,
focusing on different aspects of beer and
brewing, | chatted with one fellow club
member about how he feels like he has
really started to nail down his IPA recipe
and process. But because he hasn’t had
anyone over to taste it he felt like there
was no merit to this claim. He followed
that by saying, “I just don’t know how to
taste my beer critically.” So this piece is
dedicated to him because in order to im-
prove our craft, we all should be able to
judge our beer’s merits and faults.

GAINING EXPERIENCE

First of all, the more you taste various
beers, the better you can hone your likes
and dislikes. Some great ways to really
broaden your palate include: Visiting
local breweries for samplers, buying
mixed-pack beers, attending beer festi-
vals, and/or regularly attending home-
brew club meetings for tasting events.
Don’t get stuck buying the same style

by the same brewery! Did you really like
the malt profile for that Munich helles?
You should inquire what base malt was
used. The hop character of a beer not
agree with you? You could possibly find
out that hop variety is one you should
avoid or find a blending partner that
could lift it. Get critical of other beers
first. Don't be afraid to offer a critical
assessment of the beer. But make sure it
is constructive criticism. For example, a
beer you taste is overly sweet and cloy-
ing. You could find out what yeast strain
they used and the pitch rate, if they used
yeast nutrients, was lactose or malto-
dextrin included, was the final gravity
where they intended it? Trying to find
the merits and faults in other’s beers can
really help guide your decisions in your
own brewery.

12 SEPTEMBER 2021

FINDING FAULTS

| find that pinpointing faults in a beer
is best done in groups. Unfortunately
sometimes groups can go down the
wrong wormhole too as the power of
suggestion is a real thing in the group-
think mentality. So be sure that you
don’t necessarily listen to other opin-
ions as gospel. If someone says they're
finding oxidative notes, but you're not
sensing any . .. go with your gut first.
Finding qualified beer tasters to com-
pare notes with can go a long way in
training your palate.

A short list of common faults in-
cludes acetaldehyde (green apple), as-
tringency (drying sensation on tongue),
diacetyl (movie-theater butter), dimethyl
sulfide/DMS (cooked cabbage/corn), me-
tallic (just as it would seem, sensation
on the tongue), oxidation (muted hop
and malt character in light examples,
wet cardboard in extreme), phenols
(complicated, not always a fault: https://
byo.com/article/the-phenolic-phamilyy),
and vinegary (just as it would seem).
Yeast-related faults are typically noted
with the presence of acetaldehyde and
diacetyl or can appear as under-atten-
uated beer (sweet and cloying). Poor
sanitation can come in the form of chlo-
rophenols (Band-Aid/medicinal smelling
and tasting phenols), unintended phe-
nolics, or vinegary notes. Process-related
faults are typically noted as astringency
(or hop burn), oxidation, DMS, or metal-
lic and chlorophenols (both in the case
of not properly treating source water).

A great way to train your palate to
sense some of these faults is through
a beer faults sensory training course.
Some homebrew clubs will organize
such events and there are kits available
online. But they are not cheap and best
done in a group setting. Inventive brew-
ers have come up with their own DIY
faults sensory training. The Beer Judge
Certification Program’s (BJCP) study

BREW YOUR OWN

guide has one you can use to dose beer
to recreate off-flavors.

TASTING YOUR BREW

Once you gain a level of comfort in ex-
pressing your likes and dislikes in cer-
tain beers you can simultaneously start
picking up on the faults as well. This
means you're well on your way to being
honest and critical of your own brews.
Just because your yeast didn’t finish
fermentation as low as you expected,
that doesn’t mean the beer is under-at-
tenuated and will be sweet and cloying.
A small misstep on brew day could have
meant that was as far as the yeast could
go. The beer’s smell and taste will be
your guide.

For tastings, don’t serve samples too
cold and give the glass a good swirl be-
fore you get your nose in there. Take a
moment and breathe it in ... dont rush
this part. Take notes, then when you
take a sip, give it a good swish around
your mouth, almost like mouthwash. |
personally find that sometimes a well-
timed burp can bring some aromatic
characteristics back to my nasal glands
that were missed in first passing. You
may find that a beer that finished at
1.020 instead of the expected 1.016 like
it did last time, is indistinguishable in
character. But still, try to troubleshoot
why it finished four points higher.

Keeping a brewing journal and each
beer’s tasting notes will help you gain
the experience and knowledge needed
to improve. Don’t be shy in asking for
other’s opinions.Just because some
friends and/or loved-one’s say,"Mmm ...
that’s good” doesn’t actually make it a
good beer. I've made beers that were
just not good, but friends would still say
they liked them. | love tinkering with
my process and recipes, something that
keeps the hobby fun to me ...some are
winners,some are not ... but each year |
find the tide overall continues to lift.



@ BYO POLL RESULTS

BREWING ADVICE FOR YOUR FORMER SELF

e asked our social media followers the question: If you could go back in time and tell the younger you who was just

brewing their first batch of beer one thing about the hobby, what would it be?

We received quite the response! Here are just a select few:

@CJCrerar: Spend the money on cold
side vs. hot side and keg vs. bottling!

@TSbroject: You better really love
doing dishes.

@springsyeti: Relax. Beer was made
long before modern conveniences.

@rustybarrelbeer: Start putting
money aside for a brewery.

@TrisBiss: Focus more on the cold
side of brewing i.e. fermentation
temperature control.

@SunriseBrewer: The boil kettle does
not need to be spotless and sanitized.

@iansberg: Get a one-gallon setup
for small batch . ..

@Dan76390872: Relax and enjoy,
especially the hop high. Oh, and save
your pennies cause it’s addicting.

@esnw33430: Clean it again and
always take the taps apart.

@bran09n: You are not going to
save money brewing beer.

@GregCruickshank: Sanitation is key,
but solid process is better.

@DoctorAmish: Don’t overlook the
water.

@Zdsmith31: Don't start drinking
until the boil begins.

@GabRodz: Cover the house floor
with towels.

Cmsthatsme: Correct fermentation
temperatures are where it’s at.

danpratt1977: SMaSH! Learn the
right way.

kordis_brewhouse: Get ready to spend
a lot of money and time on this!

garryfawson: Recipe formulation is

all about the balance between malt
and hops, not forgetting the impor-
tance of the yeast flavour profile for
the specific beer you are making.

ct0166jrg: Don’t wait 26 years to
jump into all-grain . .. it's not that
intimidating after all.

steventjjones: The formula iCK = cCK
+1, where iCK is the ideal number of
Corny kegs you wish to own, and cCK
is the current number of Corny kegs
you own.

boccacciobrew: Take a pre-fermenta-
tion gravity reading. Who knows how
strong that first brew was.

carlstone679: Don’t add yeast at tem-
peratures higher than 25 °C (77 °F).

curtjudgesbeer: Sanitation is key.
Take time to clean and sanitize and
you will not be disappointed!

alfonso.mma: Don't try to acquire
every setup you see on videos. Also
don’t try to make the strongest or
hoppiest beer. Focus on well-bal-
anced beer.

Andrew Moisant: Don’t add raw fruit
to your fermenter . . .

Jonny Randall: Listen to Brew Strong
on the Brewing Network!

John Lehtonen: Focus on water
chemistry and yeast health.

Ronnie Williams: Take your sweet
time, don’t get in a hurry. Take good
notes and collect lots of data.

SweetWater Escola: Buy kegs, don’t
bottle.

Scott Chaney: Slow and easy. No
batch a week. It will make the fun
last longer and stretch the money
out.

Jim Moler: Buy once . . . cry once!!!!

Steve Smalenberg: Wait until
cleanup to start drinking.

David Vanlandingham: Brew beer like
your grandma used to cook — by feel
and instinct. Don’t overthink the pro-
cess and become a beer engineer.

Brandon Martin: Your beer will only
ever be as good as the attention you
pay to your yeast.

Evan Marshall: Don’t forget the DME
before bottling.

David Spain: Don’t put hops down
the disposal.

Chuck Gutensohn: Bottling is ridicu-
lous, get a keg system.

BYO.COM SEPTEMBER 2021
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@ NEWS

WHAT'S
NEW

ANVIL OXYGEN FREE
TRANSFERKIT

For use with their Crucible™ con-
ical fermenters and stainless steel
bucket fermenters, the new Oxygen
Free Transfer Kit from Anvil Brew-
ing Equipment creates a closed loop
environment for the transfer of your
homebrews. The transfer starts with
a purged Corny keg. The beer is filled
from the bottom as the CO, from the

keg cycles to the top of the fermenter.

The kit contains a 4-ft. (1.2-m) liquid
hose, a 5-ft. (1.5-m) gas hose, a liquid
ball-lock disconnect, 90° polypropyl-
ene elbow, gas ball-lock disconnect,
and all the necessary connections to
create the closed loop. Retail price

is $35 and more information can be
found at: https://www.anvilbrewing.
com/product-p/anv-o2-free-transfer-
kit.htm

LALBREW FARMHOUSE

A new yeast hybrid called LalBrew
Farmhouse is the result of the research
and development work of Renaissance
Biosciences in Vancouver, British Co-
lumbia. Both lab and field trials have
confirmed this yeast as unique, per-
formant, and displaying a desirable
saison flavor profile. The Renaissance
research team used classical and non-
GMO science to produce a strain that
did not have the STA1 gene, respon-
sible for the diastatic activity of tradi-
tional saison yeast strains. Care was
taken to retain normal brewing sugar
utilization to produce dry saisons.
Additionally, the patented technology
from UC-Davis ensures that the strain
will not produce sulfurous off-flavors,
therefore enhancing the saison yeast’s
aroma characteristics. https;//www.
lallemandbrewing.com/en/united-
states/product-details/lalbrew-
farmhouse

BEERSMITH WEB-BASED
RECIPE EDITOR

BeerSmith has two new announce-
ments, first is a web-based version

of BeerSmith 3 along with a desktop
BeerSmith 3.2 update. BeerSmith Web
lets you to edit your cloud-based reci-
pes from anywhere by simply logging
into your cloud account at BeerSmith
Recipes.com. This new web-based
layout can be utilized on your desk-
top, tablet, and phone/mobile devices.
This new service is a free upgrade to
all Gold, Platinum, and Professional
BeerSmith 3 license holders. There is
a free 30-day trial available for new
users along with online tutorials to
help get you get started. When you
purchase a Gold, Platinum, or Profes-
sional license for BeerSmith you get
access to both the web-based recipe
editor and the latest desktop program.
Learn more at: http;//beersmith.com/
blog/2021/05/10/beersmith-for-the-
web-preview

Upcoming Events
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IN-PERSON BYO BOOT CAMP
Denver, Colorado « November 4-6

September 7 — Early Bird Discount Registration Deadline

Join us for three full days packed with in-person brewing learning experiences.
You'll have two days of hands-on, small-class learning from brewing experts
in your choice of eight different full-day workshops. Plus you’ll have a full
bonus third day of back-to-back seminars from our experts so you have a
chance to learn from all our speakers beyond your small-class workshops.
Save $100 by registering for a three-day option by September 7, 2021.

www.byobootcamp.com

BREW YOUR OWN



Small devices, great possibilities

This microbrewery not only fits into any kitchen, but also comes with high-tech features.
The monitoring and control of the fermentation is done via the Braumeister. With the help
of the tilt hydrometer, the plato values inside of the stainless fermenter are displayed.

shop.speidels-braumeister.de

Join

for a Vermont
Brewery, Bike, &
Hike Tour this Fall!

October 14 - 19, 202

Vermont has the highest number of breweries per cap-
ita in the US and has become a true beer tourism des-
tination filled with tasty craft beer you can only sam-
ple here in the Green Mountain State. We’ll earn those
pints of IPA biking along the beautiful Lake Champlain
shoreline and through the rolling Champlain Valley,
as well as mountain bike and hike in the ski town
of Stowe. We'll be setting up special insider brewery
tours hitting well-known classics like The Alchemist
and Lawson’s Finest Liquids plus stops at 13 other
great local breweries. And we'll be staying overnight
at three beer-kissed Vermont stops: Burlington, Stowe,
and Middlebury. Join BYO at the height of Vermont’s
world-famous fall foliage season for this fun trip ex-
ploring the incredible beer scene, backroads, and sce-
nic trails of our beautiful home state of Vermont.

FOR MORE DETAILS VISIT: BYO.COM/TRIP
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REPLICATOR

BY DAVE CLARK

DEAR REPLICATOR, As a new brewer | find that | have

had better results brewing dark beers compared with some of the lighter styles, espe-
cially lagers. | tend to like the bigger, more robust dark beers, such as imperial stouts and
porters. | remember having a delicious imperial porter from Fat Head’s Brewery when |
was visiting friends in Cleveland, Ohio. The beer was rich, complex, and full of flavor. I'd
like to take a shot at brewing one myself if you can help me out with some intel. Cheers!

at Head’s Brewery of Cleveland,

Ohio has created quite a reputation
for its hoppy beers, such as Headhunter
and Hop Juju, but the malty offerings
are equally impressive. The Imperial
Porter is a specialty (i.e. not part of the
regular menu offering) that packs a
punch in both flavor and alcohol per-
centage. Before diving into the beer,
let’s talk about Fat Head’s, its key per-
sonnel, and how this award-winning
brewery came to be.

The brainchild of Brewmaster/Co-
Founder Matt Cole and Restaurateur
Glenn Benigni, Fat Heads’ story crosses
state lines and is a testament to de-
termination and dedication. Matt Cole
crafted award-winning beers at notable
breweries such as Baltimore, Great
Lakes, and Rocky River Brewing for over
a decade. Like many driven Brewmas-
ters, Cole had the vision to open his own
place and when the itch grew strong
enough, he called on longtime friend
Glenn Benigni to see if he wanted to get
into the craft brewing business.

Benigni is Owner/Operator of Fat
Head'’s Saloon, a wildly popular craft
beer bar in the heart of Pittsburgh’s
South Side entertainment district.
Opened in 1992, it became known for
its huge sandwiches coined “Head-
wiches” — said to be as big as a person’s
head. Fat Head’s Saloon was one of the
early torchbearers for Pennsylvania craft
beer bars. Combining Benigni’s business
expertise and Cole’s brewing magic, the
two embarked on creating a brewery
that would focus on equal parts great
atmosphere, hearty food, and of course,
world-class beer.

In 2009, the first Fat Head’s Brew-
ery opened in North Olmsted, Ohio,

a suburb of Cleveland. Success was
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Serena Clark
Sheboygan, Wisconsin

almost instantaneous, with two-hour
lines on weekdays becoming the norm.
No matter how hard Cole and his right
hand man, brewer Mike Zoscak worked,
demand quickly outpaced production,
making a separate production facility a
necessity just three years later.

During this extreme growth period,
noted brewer Chris Alltmont joined the
team, having spent time brewing at Wal-
laby’s, Brew Kettle, Willoughby, Crooked
River,and Gordon Biersch. Alltmont
completed the brewing leadership team
that continues to produce award-win-
ning beers that have captured medals
at prestigious competitions such as the
World Beer Cup (WBC) and Great Ameri-
can Beer Festival (GABF).

A second Fat Head’s Brewpub
opened in Canton, Ohio, and another
in Portland, Oregon (no longer oper-
ating as a Fat Head’s) before the team
went all-in on a world-class beer hall/
biergarten/production facility. A $13
million endeavor located just outside
of Cleveland, the new facility produces
all the Fat Head'’s beer sent into distri-
bution. The massive brewpub seats 275
inside and another 75 on the extensive
patio. Fat Head’s Brewery plans are to
produce upwards of 45,000 barrels of
beer in 2021.

Fat Head’s has a reputation for craft-
ing some of America’s best IPAs, but the
brewery has also been highly successful
with its lagers and malt-forward beers.
Its flagship IPA Headhunter is a two-
time WBC and GABF medalist as well
as two-time grand champion of the Na-
tional IPA Challenge. Hop Juju Imperial
IPA is a three-time GABF winner and has
also captured gold at the WBC. Goggle
Fogger Hefeweizen was the gold med-
alist at the 2020 GABF awards. In fact,

BREW YOUR OWN

Fat Head’s has medaled at the Great
American Beer Festival every year since
the brewery’s inception!

Their Imperial Porter showcases
Cole’s talents for packing a punch with
flavor, while creating balance and a true
depth of flavor. The recipe utilizes a
whopping eleven different malts, many
of U.K. origin, to create its complex
flavor profile. The wort is boiled 90 min-
utes to ensure rich flavor development
of the malt, as well as to ensure any po-
tential dimethyl sulfide (DMS) from the
Pilsner malt is driven off.

A combination of Magnum, Simcoe®,
and Mosaic® deliver the appropriate
amount of hop bitterness and flavor to
complement the rich malt flavors. Good
porters benefit from a relatively hard
water profile. Enhancing with calcium
chloride (which will accentuate the
malt character) and calcium carbonate
(which will help balance the acidic dark
malts) is advisable for soft water. Alter-
natively, holding the dark malt additions
from the mash until you are ready to
lauter/recirculate will help. This will
reduce potential astringency from the
highly-kilned dark malts in the grist.

Keeping fermentation temperature
steady during primary fermentation
is key when brewing a beer of this
strength in order to avoid production of
fusel alcohols. Letting it free rise a cou-
ple degrees after it's about % fermented
will help achieve the final gravity num-
bers and finish the beer nicely.

When it’s ready to drink, serve above
refrigeration temperature, preferably
45-50 °F (7-10 °C) in a tulip or similar
type glass. The Imperial Porter clone
makes a great complement to a deca-
dent chocolate fudge brownie or a me-
dium-strength maduro cigar.



FAT HEAD'S IMPERIAL

PORTER CLONE

(5 gallons/19 L, all-grain)
0G=1.086 FG=1.024
IBU=50 SRM =56 ABV =8.6%

INGREDIENTS
5.5 Lbs. (2.5 kg) Golden Promise
pale ale malt
4 lbs. (1.8 kg) Pilsner malt
4 lbs. (1.8 kg) Fawcett Pearl
pale ale malt
1.2 lbs. (0.54 kg) chocolate malt
1.1 Ibs. (0.49 kg) Munich malt (10 °L)
9.6 0z.(0.27 kg) brown malt
8.8 0z.(0.25 kg) Carapils® malt
7.2 0z.(0.2 kg) crystal malt (120 °L)
2.9 0z. (82 g) Briess Midnight
Wheat malt
2.6 0z. (73 g) debittered black malt
2.6 0z. (73 g) roasted barley
9 AAU Magnum hops (60 min.)
(0.75 0z./21 g at 12% alpha acids)
6.9 AAU Simcoe® hops (30 min.)
(0.5 0z./14 g at 13.8% alpha acids)
6.2 AAU Mosaic® hops (5 min.)
(0.5 0z./14 g at 12.4% alpha acids)
White Labs WLP013 (London Ale),
Wyeast 1028 (London Ale), or
Lallemand Nottingham yeast
%4 cup corn sugar (if priming)

STEP BY STEP

Using a fairly thick mash, achieve

a single infusion mash tempera-
ture of 150 °F (66 °C). Hold at this
temperature for 60 minutes or until
converted. It is advisable to hold
the highly roasted grains (chocolate,
Midnight Wheat, black malt, and
roasted barley) until you are ready
to recirculate to reduce astringency.
Start lautering by raising the mash
temperature up to 168 °F (66 °C),
then hold for ten minutes. Add the
roasted and crystal grains then re-
circulate. Vorlauf until your runnings
are clear before starting to collect.
Since you are doing a 90-minute
boil, collect about 7 gallons (26.5 L)
of wort. Add the hops as stated in
the recipe.

Upon completion of the boil, chill
the wort to 65 °F (18 °C), pitch a
healthy count of yeast and oxygenate
thoroughly. When fermentation is

about % complete (at 1.040), let tem-
perature free rise to 67 °F (19 °Q).
Total fermentation time should be

at least two weeks so the yeast has
time to clean up off-flavors. Keg and
carbonate to 2.6 v/v or bottle.

FAT HEAD'S IMPERIAL

PORTER CLONE

(5 gallons/19 L, partial mash)
0G=1.086 FG=1.024
IBU=50 SRM =56 ABV =8.6%

INGREDIENTS
3.3 lbs. (1.52 kg) Muntons Maris
Otter light liquid malt extract
2.4 bs. (1.1 kg) Pilsen dried
malt extract
2.16 lbs. (1.1 kg) pale ale dried
malt extract
1.2 lbs. (0.54 kg) chocolate malt
1.1 lbs. (0.49 kg) Munich malt (10 °L)
9.6 0z. (0.27 kg) brown malt
8.8 0z.(0.25 kg) Carapils® malt
7.2 0z.(0.2 kg) crystal malt (120 °L)
2.9 0z. (82 g) Briess Midnight
Wheat malt
2.6 0z.(73 g) debittered black malt
2.6 0z.(73 g) roasted barley
9 AAU Magnum hops (60 min.)
(0.75 0z./21 g at 12% alpha acids)
6.9 AAU Simcoe® hops (30 min.)
(0.5 0z./14 g at 13.8% alpha acids)
6.2 AAU Mosaic® hops (5 min.)
(0.5 0z./14 g at 12.4% alpha acids)
White Labs WLP013 (London Ale),
Wyeast 1028 (London Ale), or
Lallemand Nottingham yeast
%4 cup corn sugar (if priming)

STEP BY STEP
Heat 3 gallons (11.4 L) of water in
your mash tun and add only the Mu-
nich and brown malts (in a muslin
bag) for mashing. Achieve a mash
temperature of 150 °F (66 °C). Hold
at this temperature for 60 minutes or
until converted. With about 10 min-
utes to go during the initial mash,
add all the roasted grains (in a sepa-
rate muslin bag). These grains do not
need to be mashed and adding them
later may help reduce astringency
from the highly kilned malts.

After mash is completed, let the
liquid drain from the grain bags, re-

move bags, then increase temperature
to near-boiling. Remove from the heat
source and slowly stir in all the malt ex-
tracts. Be sure extract is fully dissolved,
then return to the heat source and boil
for 60 minutes adding hops as indicated
in the ingredients list. (Note: a 90-min-
ute boil is not necessary to drive off
DMS since that takes place during the
extract’s creation process.)

Upon completion of the boil, chill
the wort to 65 °F (18 °C) and top up
your fermenter to a total of 5 gallons
(19 L) with pre-boiled, pre-chilled
water. Pitch a healthy count of yeast
and oxygenate thoroughly. When fer-
mentation is about % complete (at
1.040), let temperature free rise to 67 °F
(19 °C). Total fermentation time should
be at least two weeks so the yeast has
time to clean up off-flavors. Keg and
carbonate to 2.6 v/v or bottle.

TIPS FOR SUCCESS:

According to Brewmaster Matt Cole,
the non-traditional addition of roasted
barley adds a nice level of complexity
to balance the chocolate flavors of the
other dark malts.

He suggests Crisp and Simpson’s
malts as the best choices for the char-
acter malts for this beer due to their
high quality and flavor profile. %3
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TIPS FROM THE PROS
YEAST SELECTION

What the pros consider when choosing yeast

Yeast is the most critical ingredient to determine the outcome of your beer. With such
a wide variety available, choosing the right strain for each batch cannot be overlooked.

BY DAWSON RASPUZZI

Understand that the
information produced
by suppliers are in
controlled, standardized
experiments and can
differ when the yeast

is introduced into a
different wort or media.

Kevin Lane is the Technical Sales Support Man-
ager of the Americas for Fermentis. Since joining
Fermentis in 2013 he has been involved in all
aspects of the business including beer, wine, cider,
and distillation. Prior to joining Fermentis he

has also held positions at Briess and MillerCoors,
where he ran the pilot brewery.
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he primary characteristics for
strain selection should revolve
around the beer the brewer is
looking to produce. If the brewer
is looking for a specific flavor profile
(more esters, less esters, phenolic char-
acter, neutral, etc.) they should select
a yeast based on the manufacturer’s
information about the flavor profile. Ad-
ditionally, the attenuation range should
be considered for the specific profile
of the beer. If the brewer is looking to
produce a high-alcohol beer they need
a strain that is capable of high-gravity
fermentation. Lastly, the brewer should
consider whether they can keep the
temperature in the range best suited
for each yeast. Yeast suppliers do their
best to communicate these parameters

through their websites and publications.

Brewers should also consider the
yeast’s interaction with raw materials.
Fermentis has performed applied re-
search studies on how strains interact
with raw materials. So far we have
communicated primarily on yeast’s in-
teraction with hops. The strains SafAle
S-04, SafAle K-97,and SafAle S-33 have
shown strong, complementary inter-
actions with American hops, primarily
varieties rich in thiols and their bound
precursors, but also with terpenic hop
varieties; either bio-converting those
precursors and liberating aromatic thi-
ols and to some extent terpenes; and/or
producing flavors; thus enhancing the
typical hop flavors and fruity character
produced by those hops, especially in
styles like New England IPA.

Homebrewing isn’t limited to what
is “normal” in terms of strain selection
and offers a chance to play with un-
common strains (or multiple strains)
for specific styles. For example, | enjoy
trying multiple strains in a split batch,
where everything is the same except for
the yeast strain and maybe the fermen-

BREW YOUR OWN

tation temperatures to adjust to each
specific strain. This would be the scien-
tific method to really see the impact of
the yeast and allowing the brewer to
make an educated decision on which
strain is better. Remember to adjust the
pitch rate for whatever volume you are
fermenting to make sure the profile is
repeatable in a “normal” sized batch.

| wouldn’t say there are common
“mistakes” made by those new to brew-
ing when it comes to yeast selection,
but rather that the brewer is selecting a
strain that they aren’t familiar with and
get unexpected results. For example, if a
brewer selects a POF+ (phenolic off-
flavor positive) strain, without knowing
that it has the capability to produce
phenols. It is not difficult to understand
how this can happen, if the brewer is
focused on producing a beer with high
isoamyl acetate or other esters. Addi-
tionally, we have found that phenolics
interfere with the perception of hops in
hoppy beers, which can come as a sur-
prise to brewers making IPAs and trial-
ing a wide range of yeast strains. In this
case, the beers made with POF+ yeast
strains may look good on paper, but
then once tasted will not have the same
flavor perception or expression of hoppy
character due to the interference of the
phenolic compounds. In order to have
the same “hop character” the brewer
would have to increase the hop dosing
in the POF+ yeast strain beer.

Understand that the information
produced by suppliers are in controlled,
standardized experiments and can differ
when the yeast is introduced into a dif-
ferent wort or media. This is especially
true for attenuation and flavor profile,
as there are a number of adjuncts (sug-
ars, juices, alternative grains, honey, etc.)
that will impact the fermentability of
the wort and also introduce precursors
for flavor compounds.



22> NOWINCLUDES

Fausto Yu-Shan has experience as a professional
brewer trained in commercial breweries using
adjuncts, decoction mashing, open fermentation,
and bottle conditioning. He has also instructed in
quality control and yeast propagation at brewer-
ies and Wyeast Laboratories, Inc.

DRY RUN PROTECTION

he primary characteristic of a
yeast should be if it is appropriate
to the beer style. Other fermenta-
tion considerations include:

Alcohol Tolerance: Important to
know it when brewing high-gravity
beers and as a general rule.

Temperature Range: Depending on
the brewing equipment setup available,
the homebrewer can plan which yeast
strains will perform at their best for his
or her brewing conditions.

Attenuation: Will indicate the
amount of sugar the yeast can consume
to produce alcohol, which can be con-
trolled by the ingredients in the recipe
or mashing temperatures.

Flocculation: Will influence if the
beer needs filtration or,depending on
the beer style, if it needs to be cloudy. It
also helps in the effortless way to har-
vest the yeast for subsequent batches.

Flavors and Aromas: Some yeast
strains will enrich the flavor or aroma,
such as wheat yeast strains enhancing
the banana aroma.

Vitality: As any living organism, the

RIPTIDE™

more active and stronger cells are se-
lected, which in brewing will influence
the fermentation performance and
therefore beer production.

Viability: Knowing the quantity of
living cells will indicate the capacity to
adapt to an environment, as well as how
the percentage of living yeast cells will
impact the fermentation process.

For the beginning homebrewer we
recommend starting with a versatile
yeast strain, such as Wyeast 1056 Amer-
ican Ale because it can ferment at a
higher temperature range, so in case of
a mistake it can still be resolved.

One of the biggest mistakes | see
among homebrewers is having high
expectations when they start the hobby
trying to brew Belgian or more compli-
cated beer styles and after discouraging
results the enthusiasm fades away.
Gain experience and then move on to
Belgian or lager beers and experiment
to know how far you can manage them.
After that you can move on to Bretts and
lactic acid bacterias to create the most
appetizing flavors and aromas. &

TRI-CLAMP
FITTINGS

ET

PUMPED

Quiet. Powerful. Easy to clean.
Designed specifically for
homebrewing, the pump that
you know and love is now
available with tri-clamp fittings.

blichmannengineering.com
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HELP ME, MR. WIZARD

BY ASHTON LEWIS

As long as you are

not aging your beer

for prolonged periods

in plastic, the risk of
oxidation can definitely
be mitigated by racking
into another vessel
shortly before or after
fermentation is complete.

The rise of the homebrew-sized unitank comes
with an amazing array of advantages for those
willing to purchase. But they are not without
downsides as well, besides their price tag.
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SELECTING A
FERMENTER

Also: The intricacies of shelf stability

I'VE BEEN BREWING FOR 30-ISH YEARS.NOT BEING AS YOUNG AS

| USED TO BE,IT'S TIME TO MOVE ON FROM MY OLD RELIABLE

GLASS CARBOYS FOR FERMENTATION.BUT WHAT SHOULD | GET?

I'D PREFER TO STEER CLEAR OF PLASTIC BUCKETS.THERE ARE
STAINLESS STEEL FERMENTERS AND THE CHEAPER PLASTIC CONICAL
FERMENTERS.I'M NOT SURE WHICH ROUTE TO GO.

| LIKED MY GLASS BECAUSE | COULD TAKE A PEEK AT THE BATCH,

BUT MOSTLY BECAUSE THEY ARE RELATIVELY EASY TO CLEAN.BUT,
THEY ARE HEAVY AND EVEN WITH A HANDLE OR LIFT STRAPS,HARD TO
CARRY.|1 DO MOSTLY 5-GALLON (19-L) BATCHES AND THE OCCASIONAL
2.5-TO 3-GALLON (9-TO 11-L) BATCH.

KEN STECH
PENDLETON,SOUTH CAROLINA

This is a straight-up opinion

question and | will give you

my thoughts sans specific type

or brand. And as a reminder to
seasoned readers and news to newer
readers, 20 years of my professional ca-
reer was with a custom, stainless steel
equipment company where | saw some
pretty interesting brewing equipment.

My first thought on this topic is for
the brewer to define what they want or
need with a fermenter. When brewing
at home, | like to ferment in one vessel
then age and carbonate in a separate
vessel. This method is well-suited for
plastic. These vessels are relatively
lightweight, they do not break, and
make for handy fermenters.And as a
bonus, clear options allow the brewer
to see what’s going on in the fermenter.
The primary downside to plastic con-
tainers is oxygen migration.

As long as you are not aging your
beer for prolonged periods in plastic,
the risk of oxidation can definitely be
mitigated by racking into another vessel
shortly before or after fermentation is
complete. Old-school brewers like us
cut our teeth reading about primary and
secondary fermenters. The current trend
is to do everything in a single vessel,

BREW YOUR OWN

but old-school secondary vessels do
have their benefits. And one of the big-
gies is allowing for the use of a simple
primary vessel and a simple secondary
vessel. At home, the handy secondary is
usually a keg because beer can be aged,
conditioned, clarified, and served from a
single tank. Brewers with the right sort
of space can open-ferment in some-
thing as simple as a bucket and rack
into a keg.

But since youre not interested in
buckets there are lots of alternatives in
the world of plastic fermenters these
days. If | were looking at this myself, |
would select a fermenter with an over-
sized outlet valve at the bottom to
allow for the removal of trub and yeast
sediment, a lid on the top for easy ac-
cess,and racking port for when it’s time
to move the beer into a secondary.

Another option these days is to do
what most commercial breweries do,
and that’s buy a stainless steel vessel
that can be used for both fermentation
and all of the things that can be done
in a pressurized secondary vessel. These
little cuties have a long list of benefits.
For starters, stainless steel is just plain
cool stuff. Stainless tanks are tough,
keep oxygen and light out, and can be



customized to the hilt by adding special nozzles (that’s what
tank-folk call the bits and bats welded to the vessel), thermal
wells for thermometers, cooling jackets, insulation,and what-
ever else one wants to add.

With all of this comes a few downsides. For starters, a
tricked out stainless fermenter is much heavier than your
glass carboy. That may not be a problem if you put it on
wheels or bring your wort to the tank. Another challenge is
discovered when one does a cost per volume calculation,
because this number keeps falling and falling as tank size
increases. This fact drives brewers towards larger vessels and
larger is not always better if the goal is to have fun brewing
lots of different types of beer because pretty soon a brewer
simply has too much of a single beer. Large or small, stainless
fermenters are usually heavier than glass carboys and cannot
be simply hefted into a refrigerated fermentation chamber.
But these tanks can be equipped with cooling jackets and
simply connected to a glycol system and controlled by picking
up a thermocouple or RTD (resistance thermometer detector)
to connect to a temperature controller and glycol solenoid
valve to maintain the perfect temperature. But those years in

the stainless world tell me this is quickly becoming expensive.

Whether you are going to plastic or stainless, consider
how your new fermenter will be cleaned. Clean-in-place (CIP)
equipment can be super handy, but cleaning a tank with a CIP
spray ball is not always as simple as pumping cleaner through
the ball, rinsing, sanitizing, and filling. While some tank noz-
zles, such as those on the top of a tank, are cleaned during CIP,
nozzles on the side and bottom cone of tanks usually need
to be cleaned by hand because they are not properly cleaned
with the tank CIP cycle. Some gasket types on lids and nozzles
and the doodads connected to the nozzles should also be re-
moved, cleaned by hand, and re-assembled after cleaning.

The truth is that fancy fermenters can be a pain in the
neck to clean. My preference is to minimize the number of
tank nozzles to keep things as simple as possible. Speaking
of nozzles, avoid pipe thread connections and industrial-type
stainless steel ball valves for cold wort or beer applications

because neither of these designs are hygienic (stainless is
called out because material construction is only one part of
hygienic design; cleanability is another).

At the risk of starting a serious chapter on fermenter de-
sign and use, | am going to ask myself a question: “What’s the
advice you want to give Ken?” The first has to do with getting
the post-boil wort into the fermenter. Instead of bringing my
fermenter to the kettle, why not take the wort to the fermen-
ter like all commercial breweries do things. A 25-foot (7.6-m)
section of beer line makes for a great transfer line, since |
brew outside and ferment in my basement. Simply affix a beer
nut fitting and a shut-off valves on the end. No pump required
because gravity never takes a day off.

For fermenter cooling control, either position the empty
fermenter into a refrigerated space before filling or rely upon
the coolness of the basement and yeast strain selection
to deal with what you have. The ultimate dream includes
temperature controlled “closets” that are cooled with win-
dow-mount air conditioners and controlled with something
like a CoolBot. Instead of using a glycol chiller, cooling jackets,
controllers, and all of the stuff that comes with this sort of
installation, my advice includes stainless tanks on wheels or
carboys on carts that are simply rolled from fermentation into
cold storage. Old-school lager cellar meets homebrewing. Oh,
and this dream basement set-up includes a simple overhead
crane system to help with the heavy lifting.

Questions without definitive answers are fun because they
allow one to explore ideas and construct new solutions. The
best advice | can offer is to ask yourself what you want to do
with your brewing tools, then go out and buy, build, or re-pur-
pose equipment to meet your brewing needs. The opposite
approach is to buy something that someone else designed for
things that you may not need to do. | mentioned working for a
custom stainless company for a reason; stainless steel process
equipment is really cool stuff, but it can become very expen-
sive in a flash. It also can require much in the way of support
equipment that can turn the homebrewing hobby into a brew-
ery engineering hobby.

TALK TO US ABOUT METHODS USED TO STABILIZE BEERS,CIDERS,SELTZERS,AND SUCH THAT MAY

HAVE FERMENTABLES IN THE PACKAGE.

Wow, this is quite the rabbit hole of a question. Let's
start out with why a fermented beverage, be it beer,
wine, seltzer, cider, or some other tasty tipple, may be
packaged with fermentable sugars. The most common
reason for homebrewers to have fermentable sugars in the
package is for bottle conditioning. The idea, of course with
bottle conditioning, is to add enough fermentables to achieve
the carbonation goals of whatever is being carbonated in the
package. Add too little or too much priming sugar and the
carbonation is going to be off. This is why it’s so important
to package completely fermented beer and to know the vol-
ume of beer being primed. But that’s not what this question

BRIAN ANDREWS
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is about. You want to know how to end up with fermentable
sugars in the glass without having to worry about over-car-
bonated or exploding beverages.

RABBIT HOLE #1; EXPLODING PACKAGES

Most homebrewers hear stories about bottle bombs when first
getting into homebrewing, and some of us have first-hand
experience with these problematic packages. Aluminum cans
started to really become popular with craft brewers about a
decade ago and with this new craft beer package, the occa-
sional story of an exploding can was heard. At about the same
time an increasing number of craft brewers began brewing
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beers with lots of fermentables in the finished beer. Heavily
fruited beers, enormous imperial stouts flavored with all sorts
of interesting ingredients, pastry IPAs, and smoothie sours
began popping up in the market. Beers with lots of unfer-
mentables, especially lactose and maltodextrin, also became
increasingly popular, but these carbohydrates shouldn’t result
in refermentation in the package. At first, these beers were
primarily draft beers served in limited volumes because brew-
ers were pushing the envelope of style. Beer lovers wanted
these potables in packages more portable than growlers, so
breweries began canning and bottling these beers. That was
when exploding packages really burst onto the scene.
Although some brewers took the odd approach of expect-
ing customers to handle these packages with the deft skills
of a beer-bomb expert, many breweries hit the pause button.
A few of the cheekier breweries came up with clever pack-
aging warning of impending explosions and others criticized
consumers for not being more careful with these delicate
products. The cautious crowd were developing processes and
quality control (QC) practices to address this very real prob-
lem and other brewers simply decided to steer clear of the
problem entirely by not producing these products. Breweries
are businesses and it has become very difficult not to brew
what so many beer consumers want; as demand grows, so
does the number of breweries brewing these types of beers.
The rabbit hole of exploding packages presents two use-
ful takeaway ideas for homebrewers wanting to minimize
the risk of unwanted secondary fermentation. The first is not
much fun, but is pragmatic; don’t bottle or can beer with ex-
cess fermentable sugars. For bottle-conditioning homebrew-
ers, this is not a huge limitation because lots of fermentables
in the package doesn’t work with this method. The other take-
away idea is to produce these beers, package into kegs, force
carbonate, store the beer as cold as possible without freezing,
which is not a problem for some of these beers chocked full
of soluble solids (sugar) that decrease the freezing point to
~25 °F (~-4 °(C),and keep a hawk-eyed watch for signs of fer-
mentation. Draft beer carbonation can always be reduced by
venting a keg, and an uptick in carbonation level with these
sweet brews is a good signal that it’s time to have some
friends over to clear out the keg for another brew.

RABBIT HOLE #2; PEEKING OVER THE FENCE
Although flash and tunnel pasteurization systems are not
new to U.S. craft breweries, many breweries that own these
incredibly useful tools keep quiet about the topic because
of the biases that accompany pasteurized beer. | have one
thought about these biases . .. whatever. As more breweries
started to wrestle with the exploding package dilemma, the
number of craft breweries with pasteurizers began to grow.
The silver bullet to dealing with fermentables in the
package is a tunnel pasteurizer that runs the entire package
(beer, bottle,and cap, or beer, can,and lid) through the pas-
teurization process. Most commercially pasteurized beers are
exposed to between about 10 and 100 pasteurization units
(PUs), where 1 PU is equal to 60 seconds at 60 °C (140 °F)
or 0.6 seconds at 67 °C (152.5 °F). The major flavor down-
sides to pasteurization, especially in beers with high levels
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of dissolved oxygen (above about 100 ppb), are accelerated
oxidation and the development of cooked aromas during the
process. Once pasteurization is complete, the risk of microbio-
logical growth in the package drops as the PU level increases
and the accelerated aging during the heating process stops.
Brewers determine PU targets based upon several variables
including baseline micro levels, beer properties,and expected
shelf life. Another set of real problems with this silver bullet
are capital expense, energy use, and space requirements.

A more compact and less costly pasteurization system
is an in-line flash pasteurizer, also called high-temperature
short-time or HTST pasteurization. HTST systems are the
norm for milk pasteurization. The major difference between
milk and beer pasteurization, however, is that the goal of milk
pasteurization is to kill pathogenic microbes and the goal of
beer pasteurization is to kill spoilage microbes. That’s why it
is totally normal for refrigerated milk to sour when stored for
too long, while still being safe to drink. The challenge with
using HTST systems for beer is preventing re-contamination
with spoilage bacteria during filling. For this reason, tunnel
pasteurizers remain the gold standard for beer.

What on earth does any of this have to do with home-
brewing? Not much! But that does not stop homebrewers
from peeking over the fence and wondering what craft brew-
ers are doing, just like some craft brewers did when they
peeked over the fence into larger craft- and macro-brewing
operations. However, homebrewers can batch pasteurize their
beer. Although not common nor practical for commercial
brewers to use, bottles or cans of beer can be submerged in
hot water. The thermal cycle is similar to a tunnel pasteurizer,
just with a different setup. | will leave the design specifics for
another day, but a simple system could be configured from a
brew kettle,a cooler or two,and a water pump; load the bot-
tles into the cooler(s), gravity drain water back to the kettle,
and use the pump to deliver hot water to the cooler(s). A key
requirement for this method is a counter-pressure filler. It is
also best to have as little yeast in the package as possible be-
cause the heat treatment will definitely lead to cell autolysis.

One closing thought about pasteurization. It works.

RABBIT HOLE #3; UTILIZING CHEMISTRY
The modern person is accustomed to magic pills that solve
all sorts of problems. Wouldn't it be great if there was a
magic pill that could be added to backsweetened beverages
to prevent fermentation in the package? Yeah, yeah, that’s a
thing. Maybe. Although potassium metabisulfite (KMS) and
potassium sorbate both do a great job of slowing microbial
activity in packaged beverages, neither completely prevent
re-fermentation. And not all microorganisms are equally af-
fected. Sorbate is generally more effective at inhibiting yeast
than bacteria, whereas sulfites are more effective at inhibit-
ing, and even killing, certain bacteria and wild yeast.
Because both of these compounds are weak acids, their
ionic states are pH dependent and their potency as antimicro-
bial preservatives changes with pH. What this means in prac-
tice is that the pH of the beverage being stabilized must be
factored into the determination of dosage rates. Sulfite usage
has another layer of complexity because sulfites can react



with beverage compounds and become bound. Bound SO, has
no preservative effect and the only way to know how much
free SO, is present is to run an analysis after KMS additions.
(As an aside, you can dive much deeper down this rabbit hole
by visiting BYO's sister publication at Winemakermag.com as
sulfite levels are a big topic of discussion for winemakers).
Sorbate is easier to deal with because the target levels are
simply a function of pH and target organism.

Digging any further into this topic quickly becomes similar
to water chemistry. The takeaways about the use of sulfite
and/or sorbate to inhibit changes in backsweetened bever-
ages are that both of these preservatives have their uses, nei-
ther are absolute, dosing rate depends on cell density in the
package,and a fairly complete understanding accompanied by
some wet chemistry is required to get it right. In other words,
read more about this advanced topic because there is no one-
size-fits-all solution.

WHAT’S THE POINT?
This entire discussion leaves one wondering how to go about
backsweetening at home. My tendency leans towards a
combination of efficacy and simplicity. A good start to any of
these methods is yeast removal; gravity sedimentation, with
or without finings, and/or filtration are the common options.
Also select flocculent yeast strains that are easier to leave
behind when racking.

Beverage pH was not discussed earlier in the context of
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secondary fermentation, but suffice to say, bottle conditioning
becomes trickier as pH drops. | would take advantage of this
and push my beverage pH down as low as possible without
goofing up the flavor profile. No reason to make things easier
for the microbes we want to stop. To finish things off, | would
stick to draft-only products, keep these gems chilly-chill, be
vigilant with the QC through regular “sampling”

MUSING FROM THE FIELD . .. (AN ASIDE)

Every so often | see or hear something at a brewing meet-

ing that really gets my gears turning. Unfortunately, the last
brewing meeting | attended was over 14 months ago. The
lack of in-person interaction with the brewing world has re-
sulted in more time conversing and observing in that strange
world of social media. Brewing groups have been good neigh-
borhoods to cruise when boredom sets in.

It’s been really exciting to see posts from so many home-
brewers who identify as “noobs” or folks who are dusting off
their equipment after their last brews some years ago. Lots of
great conversations out there in the virtual world. And some
information that can lead those seeking information astray.
The unintentional misinformation shone a light on just how
amazing it is to work at a magazine for brewers with a tech-
nical review board comprised of accomplished homebrewers,
commercial brewers, brewing scientists,and engineers,among
other experts who are committed to helping other brewers
make great beer. Here’s to the whole BYO team! &)
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STYLE PROFILE

BY GORDON STRONG

The shilling ales were
unaged beer that were
known by their shilling
designations when
bottled, or as mild ale
when on draft.

SCOTTISH EXPORT

BY THE NUMBERS
OG:............ 1.040-1.060
| CH 1.010-1.016
SRM:... 12-20
BU:............ot. 15-30
ABV: ...l 3.9-6.0%
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SCOTTISH
EXPORT

The pale ale of Scotland

ur understanding of Scottish
ales seems to be skewed. There
is a definite Scottish national
beer character, but many people
seem to over-exaggerate its qualities.
Unless you live in Scotland, you may
not be getting the freshest examples,
so you might think that age effects
are part of the style profile. There
are strong Scotch ales that are only
distantly related to Scottish ales, yet
often get lumped together when dis-
cussing styles. And then there is the
whole peat-smoked malt misconcep-
tion — don’t get me started about that
one. Combine all of these factors, and
you have some pretty shaky ground
upon which to base your knowledge
about these beers.

Scottish ales are often referred to
by their old shilling names, based on
their old currency standard. Scottish
export is an 80/- (pronounced, ‘eighty
shilling”) beer, a designation that is
often still used. The shilling names
should be considered historical and
not related to modern pricing. The only
real use of these names today is to
differentiate products from the same
brewery by strength.

Scottish export is style 14Cin
the Beer Judge Certification Program
(BJCP) Style Guidelines, along with its
brethren, Scottish light (or 60/-) and
Scottish heavy (or 70/-). Together, these
constitute the Scottish Ale style cate-
gory (Category 14). The flavor profiles
of these three styles are similar, but as
with English bitters, they are differen-
tiated by alcohol strength. The small-
est of the three, Scottish light,is also a
bit darker than the others.

HISTORY
Scotland is a country in the northern
British Isles with a long, proud, and
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often violent history. Originally in-
habited by the Picts, it successfully
resisted the advance of the Roman
Empire nearly two thousand years ago.
With Gaelic and Viking influence, it
struggled against English encroach-
ment for centuries (the events of the
movie Braveheart take place during
this time period). Scotland and En-
gland formed Great Britain in 1707
through the Acts of Union and Scot-
land is currently part of the United
Kingdom, although with some degree
of autonomy.

So Scots are Scottish, not English,
but both are British. The people of
Scotland and England have a different
background and origin, so it is best
not to combine stories about them too
closely despite residing on the same
island. However, the political union of
the two countries did lead to similar-
ities in brewing methods and styles
until at least in the late 1800s when
brewing was deregulated through the
Free Mash Tun Act of 1880. This led to
more freedom in choosing ingredients
and methods for brewing, while setting
taxation based on gravity of the wort.

Geographically, Scotland is di-
vided into the sparsely-populated,
mountainous Highlands, and the flat-
ter, more industrial Lowlands. If you
draw a 45 degree diagonal through
Scotland from Southwest to North-
east, the Highlands are generally the
Northwestern half of the country.
Historically, much of the brewing in-
dustry was located in the Lowlands,
with Edinburgh and Alloa being major
brewing centers that had major export
business. They produced a wide range
of beer styles, including IPAs, stouts,
strong ales, and shilling ales.

The shilling ales were unaged
beers that were known by their shil-



ling designations when bottled, or as
mild ale when on draft. This is the old
style use of mild that is different from
today’s understanding of English dark
mild and was to distinguish it from
stock or aged products. With increased
taxation and other limits imposed by
World War |, gravities dropped and
products became increasingly hard

to distinguish from each other in the
market. The shilling ales disappeared
but the names were later reused when
the modern version of the styles took
shape after World War II.

In current form, the Scottish light
fills a similar role as dark mild in the
English market, although at the lower
end of the gravity range. Scottish
heavy is similar to an ordinary bitter,
while Scottish export is similar to a
best bitter or strong bitter. The beers
all have a Scottish character to them,
which | will explore in the next sec-
tion as | discuss their sensory profiles.
Scottish ales are unrelated to strong
Scotch ale (also known as wee heavy),
which descended from the strong
historical Edinburgh ales, a style more
closely related to the Burton ales of
England than anything else — another
factor influencing the understanding
of its flavor profile.

SENSORY PROFILE

There are four main points I'd like to
make before we discuss the specifics
of this style. First, a Scottish ale is not
a baby Scotch ale. Do not expect the
same richness, sweetness, body, and
depth, especially the strength of cara-
mel flavors. Second, Scottish export is
more like a best bitter than you prob-
ably expect, particularly in terms of
bitterness. Third, imports often show
some oxidation, which can exaggerate
caramel flavors and mute bitterness.
And finally, Scottish beers in general
are darker, have more body, have more
residual sweetness, and are less hoppy
than their English cousins.

A Scottish export can have a fairly
wide alcohol range, from 3.9 to 6.0%
ABV, but many Scottish examples are
in the 4.0 to 4.2% range. Many craft
examples produced outside Scotland
tend to have higher alcohol content,

a phenomenon also seen particularly
in U.S. craft versions of other Irish and

STYLE PROFILE RECIPES

SCOTTISH
EXPORT

(5 gallons/19 L, all-grain)
0G=1.042 FG=1.011
IBU=22 SRM =16

ABV =4.1%

INGREDIENTS

7.75 bs. (3.5 kg) Golden Promise
pale ale malt

8 0z.(227 g) torrified wheat

8 0z.(227 g) dark crystal malt
(60-80 °L)

3 0z.(85 g) roasted barley

5 AAU British Golding hops (60 min.)
(1 0z./28 g at 5% alpha acids)

0.5 oz. (14 g) British Golding hops
(10 min.)

Wyeast 1728 (Scottish Ale), White
Labs WLP028 (Edinburgh Scottish
Ale), or SafAle S-04 English Ale
yeast

%; cup corn sugar (for priming)

STEP BY STEP

This recipe uses reverse 0smosis
(RO) water. Adjust all brewing water
to a pH of 5.5 using phosphoric acid.
Add 1 tsp. of calcium chloride to

the mash.

This recipe uses an infusion
mash. Use enough water to have a
moderately thick mash (1.5 gts./Lb.
or 3.1 L/kg). Mash in the pale malt
and torrified wheat at 158 °F (70 °C)
and hold at this temperature for 60
minutes. Add the crystal malt and
roasted barley to the mash then stir
them in. Begin recirculating the wort
and raise the mash temperature to
169 °F (76 °C) either by infusing
with boiling water or via recirculat-
ing mash system. Recirculate for 15
minutes total. Sparge slowly and
collect 6.5 gallons (24.5 L) of wort in
the kettle.

Boil the wort for 90 minutes,
adding hops at the times indicated
in the recipe. After the boil is com-
plete, chill the wort to 59 °F (15
°C), pitch a healthy amount of yeast,
aerate well if using a liquid yeast
strain, and ferment at this tempera-
ture until fermentation is complete.

Condition for about one week.

Rack the beer, prime, and bottle
condition, or keg and force carbonate
to 2.3 volumes of CO,.

SCOTTISH
EXPORT

(5 gallons/19 L, extract
with grains)
0G=1.042 FG=1.011
IBU=22 SRM =16
ABV =4.1%

INGREDIENTS

5.4 |bs. (2.5 kg) pale liquid malt
extract

8 0z.(227 g) dark crystal malt
(60-80 °L)

3 0z.(85 g) roasted barley

5 AAU British Golding hops (60 min.)
(1 0z./28 g at 5% alpha acids)

0.5 oz. (14 g) British Golding hops
(20 min.)

Wyeast 1728 (Scottish Ale), White
Labs WLP028 (Edinburgh Scottish
Ale), or SafAle S-04 English Ale
yeast

% cup corn sugar (for priming)

STEP BY STEP

Starting with 6.5 gallons (24.5 L) of
brewing water in the kettle; heat
to 158 °F (70 °C). Turn off the heat.
Add the crystal malt and roasted
barley in a mesh bag and steep

for 30 minutes. Remove and rinse
grains gently by dunking the grains
back into the water.

Do not turn on the heat yet. Add
the malt extract and stir thoroughly
to dissolve completely. Once fully
dissolved, turn the heat back on and
bring wort to a boil. Boil for a total
of 60 minutes, adding hops at the
times indicated.

After the boil is complete, chill
the wort to 59 °F (15 °C), pitch the
yeast, aerate well if using a liquid
yeast strain, and ferment at this
temperature until complete. Condi-
tion the beer for about one week.

Rack the beer, prime and bottle
condition, or keg and force carbon-
ate to 2.3 volumes of CO,.
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English styles. The beer is often copper-colored and clear,
with an average-sized, off-white head.

The beer is malty, mostly with a caramel and toast flavor,
but a range of nutty, toasted bread, and caramelized sugar
flavors are possible. A very light roasty or burnt dryness is
usually present in the finish, which can be misperceived by
some as smoky. This flavor isn’t smoke; it’s a very light level
of dark roasted malt or grain.

A light fruitiness is often present, as is a light hop fla-
vor and aroma. These characteristics often fade when the
examples are not very fresh, but do enhance the overall
impression. The fruitiness is usually apple or pear,and the
hops quality is English (floral, earthy, orange, spicy).

The malt and hop qualities are apparent in both the
flavor and aroma and the beer itself has moderate to mod-

sometimes chocolate malt, typically between 1 and 3% of
the grist. It is primarily for color, but does add a little roasty
dryness to the finish. It should not be a dominant flavor.
Crystal malts, sugars, and caramel coloring can also affect
the color of the finished product. Peat-smoked malt is used
in Scotland by distillers, not brewers, so is not found in tra-
ditional recipes.

Many examples use crystal malts for some caramel and
toffee flavors, but the percentage is often quite low. I've
seen it used between 2 and 10% of the grist, often in the
3-5% range. Medium to dark crystals are most commonly
used, | would suspect between 40 and 90 °Lovibond. Other,
lesser-used recipe ingredients include invert sugar (darker
colored), maize, and wheat (flaked or torrified). So, adjuncts
are clearly fair game in the mix, although remember that

I’ve seen several people try to explain ‘the’ way

Scottish ales are made. Good luck; there is a lot
of variation between breweries.

erately-low bitterness. Examples in Scotland seem to have
more apparent bitterness than many non-Scottish craft ex-
amples. The balance ranges from somewhat malty to nearly
even malt and bitterness. The fermentation character is
fairly clean and neutral other than the light fruitiness from
esters already mentioned.

The body found in Scottish ales tend to be medium, a
fuller mouthfeel than the equivalent English beers of the
same strength. Carbonation is restrained, moderate to mod-
erately-low. There may be a slightly dextrinous, chewy qual-
ity on the palate, but this impression doesn’t last into the
finish. The light roast quality helps dry the finish,and leads
to a lightly malty aftertaste.

BREWING INGREDIENTS AND METHODS

I've seen several people try to explain “the” way Scottish
ales are made. Good luck; there is a lot of variation be-
tween breweries. So, even if some writers offer evidence,
check to see if they are using data from only one or two
breweries — you can usually find counter-examples quite
easily. And that’s fine, as long as you understand the essen-
tials and the points of var